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Preface 

THIS REPORT REPRESENTS a significant departure in methods employed 
to describe the nature of soils in Manitoba. This publication intro- 
duces a new series of soi1 surveys which eventually Will caver a11 of 
the important agricultural areas in the province. 

The new series of soi1 surveys are intended to replace the old 
reconnaissance or low intensity surveys which, because of mapping 
scale, are too broad to show many important local soils, and which 
are out of date with respect to present s’tate of knowledge of soils 
and systems of soi1 classification. The new surveys benefit from 
advantages derived from more intensive examination of soils in the 
field, use of modern aerial photographs and improved methods of 
studying soils in the laboratory. 

The new surveys not only recognize the need for more detailed 
soils information necessary for a constantly changing industry such 
as agriculture, but also recognize the ever broadening spectrum of 
uses of soils for non-agricultural purposes. 

This detailed soi1 survey of the Portage la Prairie area contains 
information that cari be applied in managing farms; judging the 
suitability of tracts of land for agriculture; assessing soi1 suitability 
for irrigation; evaluating the engineering properties of soils for 
building material and construction sites; and in selecting sites for 
roads, buildings or other structures. 

Al1 of the soils of the Portage la Prairie soi1 survey are shown 
on the detailed map following the written report. This map consists 
of many sheets that are prepared from aerial photographs. Each 
sheet is numbered to correspond with numbers shown in the Index 
to Map Sheets. On each sheet of the detailed map, soil areas are 
outlined and identified by symbol. Al1 areas marked with the same 
symbol are the same Bind of soil. 

Individual colored maps shnwing the relative suitability or 
limitations for many specific purposes cari be developed by using 
the soi1 map and information in the text. Interpretations not included 
in the text cari be developed by grouping the soils according to their 
limitations for a particular use. 
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Summary 

THE PORTAGE LA PRAIRIE MAP AREA comprises an area of 280,320 
acres and is located in the western section of the Red River Valley 
Plain in Townships 11 to 13, Ranges 4 to 8, West of the Principal 
Medidian. 

The area enjoys a mild to cool subhumid continental climate, 
with a mean annual temperature and precipitation of 37°F and 18 
inches respectively, frost free period (>32’F) of 128 days and 
annual growing degree days (base temperature of 42°F) of 2800 
to 3000. The probability of precipitation of 12 inches or more 
during the growing season, April to September, is 3 in 5 years. The 
area is generally suitable for a wide range of crops, moisture generally 
is not a limiting factor in the production of these crops. However, 
to maintain maximum production and good quality of special and 
horticultural crops, supplemental irrigation during moisture deficit 
periods is recommended. 

The map area cari be divided into three main regions on the 
basis of surface deposits. These are the Lower Assiniboine Delta, 
a sandy plain that occupies the southwestern part of the map area; 
the Interlake Till Plain, an area of extremely calcareous ground 
moraine that occupies the northeastern part of the map area; and 
the Red River Valley Plain, an area of alluvial and lacustrine 
sediments that have been further subdivided into the coarse to 
moderately coarse, medium to moderately fine and fine textured 
groups. 

The dominant soils are Chernozemic (65% ) with occurrence of 
Regosolic (20%) and Gleysolic (11%) types. The dominant sub- 
groups are the Gleyed Rego Black, Cumulic Regosol, Gleyed Cumulic 
Regosol, and Carbonated Rego Humic Gleysol. Marsh and water 
(4%) and 12 townsites occupy the balance of the area. 

The Portage la Prairie area has some of the most productive 
soils in the Province on which excellent yields of cereals, special 
and horticultural crops are realized. Most of the soils are in Capability 
classes of 1 to III, with none to moderate limitation for the growing of 
regional crops. On the soils of the Lower Assiniboine Delta, the 
predominant land use consists of forage and cereal production in con- 
junction with livestock. Some of the moist sandy soils are now 
being used for the production of some special crops such as beets, 
peas and potatoes. In the Interlake Till Plain region, mixed farming 
prevails. The clay soils of the Red River Valley Plain are used 
dominantly for cereal and forage production, with the main prob- 
lems being surface drainage, tillage, seedbed preparation and salinity 
in some areas. The moderately coarse to moderately lïne soils are 
used for cereals, special and horticultural crops; these soils are 
generally considered suitable for irrigation. The acreage of the 
various irrigation land classes in the map area are as follows: Glass 1, 
52,700; Class II, 39,700; Class III, 17,100; and Clas IV, 173,500 
acres. 

Some of the problems in the use of the soils for engineering 
purposes are high shrink-swell properties of the highly plastic clays, 
soils with high ground water and soils with high silt content. Soils 
are rated on the Unified and AASHO system. 

The soils of the Portage la Prairie area are used dominantly for 
agriculture, but many areas with natural vegetation and river frontage 
cari be utilized for camping, picnicking, hiking, riding trails and 
nature study. 
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SOILS of the PORTAGE LA PRAIRIE AREA 

PART I 

GENERAL DESCRIPTION OF AREA 
LOCATION AND EXTENT 

The Portage la Prairie study area, comprising 
280,320 acres, is located in the western section 
of the Red River Valley Plain in Townships 11 
to 13, Ranges 4 to 8, West of the Principal Meri- 
dian. Its location in relationship to other areas 
covered by soi1 surveys is shown inside the front 
caver (Figure 1) . The largest centre of the area 
is the City of Portage la Prairie. Most of the area 
is within the Municipality of Portage la Prairie 
but a small portion of the eastern edge occurs in 
the municipalities of Woodlands, St. Francois- 
Xavier, and Cartier. 

TRANSPORTATION 
The railroads and highways that traverse the 

Portage la Prairie map area provide excellent 
communication and transportation facilities 
(Figure 2). Both the Canadian Pacifie Railway 
and Canadian National Railway main lines pass 
through the City of Portage la Prairie. The Trans- 
Canada Highway and Highway No. 26 provide 
good transportation routes to Winnipeg, approxi- 
mately 40 miles to the east, and to Brandon and 
other centres to the west. A good network of a11 
weather roads serve the farming populace. 
Population Distribution 

Portage la Prairie is the largest centre and had a 
population of 13,012 in 1966*. The other centres 
with population over 50 are Oakville, 366; Poplar 
Point, 270; High Bluff, 142; Sioux Village, 114; 
Macdonald, 97. The population of the Munici- 
pality of Portage la Prairie was 7,481. The 
location of these centres are shown in Figure 2. 

HISTORY OF SETTLEMENT 
The earliest recorded inhabitan~s of the area 

were Indians of the Assiniboine, Cree and Sioux 
tribes who were largely nomadic in nature and 
relatively few in number. The land utilization at 
the time may be classed as a wildlife regime and 
the prairies produced the beast and fowl necessary 
to the Indians’ well being. 

Henry Hudson’s discovery of Hudson Bay in 
1610 was the beginning of a long succession of 
explorers, fur traders and settlers in the “new 
world”. La Verendrye was the first white man 
to traverse the area in 1738. He ascended the 
Assiniboine River and established Fort la Reine 
21 miles east of Portage la Prairie, which was 
moved the next year to near the present site of 

*Census of Canada, Dominion Bureau of Statistics, Ottawa, 1966. 

Portage la Prairie*. This was the first of a suc- 
cession of forts and trading posts built along the 
Assiniboine River by the rival Hudson’s Bay 
and Northwest companies for trade with and 
protection from the Indians. 

The first settlers in Manitoba were a group 
of Scottish and Irish immigrants who arrived 
on the Red River in 1812 under the sponsorship 
of Douglas, Earl of Selkirk. They were the fore- 
runners of the group of immigrants generally 
known as the Selkirk colonists. These pioneers 
established a very limited subsistence type of 
agriculture along the Red and Assiniboine rivers 
which was maintained for about 60 years. 

The complexity of the land survey system 
which occurs along the rivers in the Portage la 
Prairie map area is linked with the physical 
necessities of land tenure in early days. In July, 
18 17 Lord Selkirk signed a treaty with the Indians 
which, according to the Indians, gave Lord Selkirk 
the land back from the river banks as far as 
daylight could be seen under the belly of a pony 
standing on the level prairie**. By 1854, the land 
along the river to Portage la Prairie had been 
laid out in river lots, which were grouped into 
parishes bearing names of Scottish and French 
saints. Whrn Manitoba was formed in 1870 the 
Federal Government began a quadrilateral system 
of survey on the Crown lands in which townships 
of 6 by 6 miles were subdivided into 36 sections 
of one square mile or 640 acres in size. Each 
section was subdivided into 4 quarter-sections 
containing 160 acres. Consequently, on the soi1 
map two systems of survey are encountered. 

Following the Red River flood in 1852, Rev- 
erend William Cockran, founder of St. Andrew? 
and St. Peter’s parishes, led a migration of settlers 
from St. Andrews and Middlechurch westward up 
the Assiniboine River to higher land at Portage 
la Prairie in the vicinity of High Bluff and Poplar 
Point?. In 1857-58, families from eastern Cana- 
da came to the Winnipeg basin and then moved 
on from the cramped riverside settlements of the 
Red and lower Assiniboine rivers to the growing 
settlement at Portage la Prairie. With the building 
of the railway in 1880 and the arriva1 of new 
settlers, the land area beyond the river lots was 
rapidly settled. 

By 1890 most of the accessible lands had been 
homesteaded and the major influx of settlers was 
passed. 

*Kavanaugh, M.. “TheAssiniboineBasin”, Winnipeg PublicPress, 1946. 
**Healy, W. J., “Women of Red River”, Russell Lang and Company, 

1923. 
tMorton. W. L., 1957. Manitoba - A History, University of Toronto 

Press, Canada. 
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PART II 

FACTORS AFFECTING SOIL FORMATION 

The factors affecting soi1 formation are climate, 
vegetation, parent material, relief and drainage. 
The type of soi1 formed at any one place is 
dependent upon the interaction of these factors, 
the length of time they have been interacting and 
on the modification resulting from the work of 
man. 

RELIEF AND DRAINAGE 
The elevation in the area mapped ranges from 

960 feet above sea level in the southwest corner 
to 800 feet above sea level on the eastern margin 
(Figure 5). The general slope of the land from 
the southwest corner to the 850 ft. contour 
(Burnside Beach) is 10 to 12 feet per mile 
(.2 to .25 percent slope) and 4 feet per mile 
(.07 percent slope) below this contour. 

The area west and north of the City of Portage 
la Prairie is drained by numerous creeks entering 
into Lake Manitoba (elevation 812), the main 
ones being Willowbend, Long, Krame, Blind 
Charnel, Portage and Flee Island (Figure 5). 

The area east of Portage la Prairie is drained 
by the Assiniboine River and by numerous small 
creeks that flow in an easterly direction. Long 
Lake Creek drains the area north of Assiniboine 
River while the Mill Creek, La Salle and Elm 
rivers drain the area to the south. The Assiniboine 
River is the major waterway, traversing the area 
from west to east in a winding and meandering 
channel. In the past, the Assiniboine had fre- 

quently flooded its banks during the periods of 
heavy spring runoff, causing extensive damage to 
valuable trop land and property (Figure 3). 
This threat has largely been removed through 
the construction of dykes (Figure 4) along the 
main channel of the river, and the Assiniboine 
River Diversion, located just west of Portage la 
Prairie. The diversion Will draw off water during 
“high level” periods to Lake Manitoba, alleviating 
the flood problem downstream and Will provide 
a reservoir of irrigation water for use later in 
the growing season. 

GEOLOGY AND SOIL PARENT MATERIALS 

Geology of Underlying Bedrock 
The bedrock formations underlying the surface 

deposits of the Portage area include rock types 
from the Lower Cretaceous Period to the Pre- 
cambrian* (Figure 6). The Amaranth Formation 
(Jurassic or possibly of Triassic age) underlies 
the unconsolidated surface deposits in the central 
and eastern part of the area. This formation is 
characterized by red shales, sandstone, white 
gypsum beds and some gypsiferous dolomite. TO 
the west and southwest of the City of Portage la 
Prairie are the shales, sandstone, and some low- 
quality coal of the Swan River Formation (occurs 

*Halstead, E. C., 1959. Ground Water Resources of the Brandon 
Map Area, Manitoba. Geoloaical Survev of Canada Memoir 300. 
Chtiron, J. E., 1964. Grouncï Water Re-&mrces of Fanpystelle Area. 
Manitoba. Geological Survey of Canada, Bulletin 98. 

FIGURE 3 
Flood waters flowing over a road in the north-eastern 

part of Portage Map Area 

FIGURE 4 

Soi1 area along the Assiniboine River protected from 
potentiel flood waters by dykes 
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SOILS OP THE PORTAGE LA PRAIRIE AREA 

above the Amaranth beds). The sandstone of this 
formation contains saline water, dominantly so- 
dium chloride. 

Surface Deposits 
The Portage la Prairie area lies entirely within 

the boundaries of Lake Agassiz. A mantle of 
lacustrine clay and unconsolidated rock material 
overlies and completely covers the bedrock in 
this area. These unconsolidated materials are 
composed of rock fragments derived from the 
bedrock formations through the action of con- 
tinental ice sheets and glacial melt water which 
covered Manitoba during the Pleistocene epoch. 
These ice sheets plucked and transported large 
quantities of materials from the bedrocks over 
which they passed. As the ice melted, the rock 
materials were deposited as glacial drift in various 
forms. These drift deposits, along with areas of 
recent alluvial deposits, constitute the parent 
materials from which the soils of the Portage 
la Prairie area have been formed. 

According to Halstead”, the last ice sheet that 
covered the area (abou’t 12,000 years ago) flowed 
southwest. As it thinned and retreated, it divided 
into two lobes along the Manitoba Escarpment 
north of the Pembina Mountains. The lobe east 
of the escarpment flowed south and persisted 
longer than the lobe west of it. The west lobe 
retreated sooner, resulting in the formation of 
the Brandon Glacial Lake. This lake, located 
about 50 miles to the west of Portage la Prairie, 
drained into Lake Agassiz which formed east 
of the escarpment as the eastern lobe retreated. 

At this time, the Assiniboine River, which 
flowed eastward into Lake Agassiz, deposited 
sediments eroded from the Assiniboine and Qu’- 
Appelle Valleys to the west. These sediments, 
deposited in the form of deltas, extend from 
Brandon to Portage la Prairie. As Lake Agassiz 
receded, small beaches were formed within the 
delta. 

Readvancing ice caused Lake Agassiz to partly 
fil1 once more, depositing lake sediments and 
alluvium in the Assiniboine Valley and the Agassiz 
basin. The final recession of the ice allowing the 
nearly complete drainage of Lake Agassiz, occur- 
red approximately 5,000 years ago. Since that 
time alluvium has been deposited more or less 
continuously in the form of fans and flood plains 
within the lake basin, mainly along the Assini- 
boine River and numerous other stream channels 
in the area. A cross-section of the sequence of 
surface deposits in this area is shown in Figure 7. 
The sequence of surface deposits from the surface 
down are: undifferentiated silts and clay, brown 
sands, grey Sand, windblown sands, lacustrine 

‘Haktead, E. C.. 1959. 
Area, Manitoba. 

Ground Water Resources of the Brandon Map 
Ceological Survey of Canada Manoir 300. 

clay, till and bedrock of the Amaranth and Swan 
River formation. The depth of alluvial and lacus- 
trine deposits to till varies considerably throughout 
the area, ranging from one foot or less in the 
western, northern, and northeastern part of the 
map area to more than 125 feet in the vicinity 
of Portage la Prairie. 

The thickness of the clay layer ranges from 
more than 60 feet in the vicinity of Portage la 
Prairie to a few feet in the northern and northeast 
part of the map area. The recent deposits along 
the stream channels are quite variable in thickness 
and range in texture from sand to clay. The sandy 
deposits in and adjacent to the stream channels 
range in thickness from 10 to 15 feet, and decrease 
in thickness quite rapidly a short distance from 
the channels. 

The distribution of surface deposits and the 
division of the map area into three physiographic 
units are shown in Figure 8. 

Lower Aminiboine Delta - This is the smooth 
sandy plain that occupies the southwestern part 
of the map area. The fine sandy deposits vary in 
thickness from 3 feet near the Gladstone Beach 
to a maximum of 15 feet in the southwestern 
corner. These sands are underlain by clay. Local 
areas of sand dunes occur throughout the area. 

Interlake Till Plain - 1s an area of extremely 
calcareous ground moraine that has been re- 
worked by the shallow waters of Lake Agassiz. 
Very thin lacustrine deposits frequently occupy 
the depressions. Much of this grassland area is 
covered by scrubby aspen clumps with minor 
occurrence of bur oak. 

Red River Valley Plain - The greatest portion 
of the map area is comprised of the smooth Red 
River Valley Plain. This area is a clay basin with 
local flood plains and river levees. The deposits in 
this physiographic area are subdivided into fine, 
medium, moderately fine, and coarse to mod- 
erately coarse textured deposits. The medium- 
moderately fine textured sediments are usually 
stratified and underlain by sandy sediments, and 
are generally found along the numerous stream 
channels. Although the topography in this area is 
generally smooth, the terrain is broken by many 
distinct levees and meandering channels. The 
levees rise 5 to 7 feet above the general level of 
the land and give the appearance of an undulating 
plain in the vicinity of the channels. Beyond the 
levees of the channels, the terrain is level to 
depressional and the sediments are usually fine 
textured. 

The native vegetation in this area is ta11 prairie 
and meadow-prairie grasses on the fine textured 
poorly drained sites. Dense stands of oak, elm, ash, 
maple and basswood occur on the levees of the 
streams, Since settlement, the vegetative caver has 
been largely replaced by agricultural crops. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 3 

Length of Season Probability at Portage la Prairie* 

(a) 
Probability in Years of Frost Free Seasons 

With Temperature Above 32” F 
Being Equal to or More Than Days Indicated 

Probability in Years ..,,,,..._.._..... 9 in 10 2 in 3 1 in 3 1 in 10 

Days _..,...,,,.._...........,..,,,,,............ 100 118 134 142 

(b) 
Probability in Years of Seasons With Temperature Above 28°F 

Being Equal to or hlore Than Days Indicated 

Probability in Years .,...._... 9 in 10 

Days. ,...., 121 

2 in 3 1 in 4 1 in 10 

139 155 168 

(cl 
Probability (in I-ears) of Frost (32” or Lower) 

Cccurring on or After the Spring Date Indicated and on or Before the Fall Date Indicated 

Probability Earliest Latest 
(in Years) Frost 7 in 8 3 in 4 2 in 3 1 in 2 1 in3 1 in 4 1 in 5 1 in 10 Frost 

Spring May 6 May 11 May 12 May 14 hIay 17 May 21 May 25 May 27 May 31 June 5 

Fall ,,,....,............ Aug. 23 Oct. 4 Sept. 28 Sept. 26 Sept. 23 Sept. 19 Sept. 15 Sept. 12 Sept. 9 Oct. 28 

*Data based on published records of the Climatology Diwsion, Lleteorological Branch, Department of Transport, Toronto, Ontario. 

tall prairie grasses, meadow grasses and sedges tation consisted of white elm in association with 
interspersed by areas of trembling aspen, balsam green ash, Manitoba maple, cottonwood, and 
poplar, willow and associated shrubs. Most of the basswood. The native vegetation has been largely 
area has been modified and cleared for agricultural removed, but a considerable acreage of woodlands 
crops, but some natural stands still occur through remains bordering the stream channels. 
the area. In the Interlake Till Plain, the native vegetation 

In the Red River Valley Plain, the vegetation was ta11 prairie grasses, principally big and little 
consisted of ta11 prairie, meadow-prairie and blue Stern, mixed with clumps of scrubby trembling 
associated meadow grasses and herbs. On the aspen, poplar and oak. In the low areas, meadow 
alluvial soils adjacent to the rivers, native vege- grasses, reeds and sedges are predominant. 

TABLE 4 

Cardinal Growth Temperatures of Various Crops* 

Temperature on F 

Crop Wheat Corn Cucumber Tomato Potatoes Sugar Beets Beans - --~ 
Lower Limit.. ,. 

FEY ;: 
45 

Optimum ...,..,. 88-89 68 ii 66 81 
Upper Limit ,,............ 108 114 111.-122 - - - - 

*Holmes, R. M. and G. W. Robertson, 1959. Heat Units and Crop Growth. Publication No. 1042, Canada Department of Agriculture, Ottawa. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 5 

Precipitation Probabilities at Portage la Prairie 

(4 
Probability of Mean Annual Precipitation 

Being Equal to or Greater Than Given Values 

Inches of Precipitation 12 15 18 21 

Probability in Years... ..__. .__. 19 in 20 4 in 5 1 in 2 1 in 3 

(b) 
Probability of Precipitation from April to September, Inclusive, 

Being Equal to or Greater Than Given Values 

Inches of Precipitation .._.... 9 12 15 Greater 
than > 18 

Probability in Years ,.._................ 12 in 13 3 in 5 1 in 3 1 in 8 
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Sor~s OF THE PORTAGE LA PRAIRIE AREA 

PART III 

SOILS 

THE SOIL PROFILE 
Soi1 consists of the unconsolidated minera1 and 

organic material on the immediate surface of the 
earth that serves as a natural medium for the 
growth of plants and that has been subjected to 
and intluenced by environmental factors of cli- 
mate, living organisms, parent material, and relief. 
The action of these forces produces a soil. Relief 
mainly controls the natural drainage which in- 
fluences the effectiveness of the active soi1 forces 
and, in some instances, influences the rate of 
removal or erosion by mechanical agencies, 

A soi1 that has corne into equilibrium with its 
environment has developed certain definite charac- 
teristics or morphology. When a soi1 has developed 
definite morphological characteristics and has a 
well developed soi1 profile, the soi1 is considered 
mature. A mature soil, when viewed vertically, 
consists of various soi1 layers (see Figure 9). 
These layers are called soi1 horizons and differ 
from each other in one or more of the following 
features : color, texture, structure, consistence, 
reaction, concretions, intrusions, chemical and 
biological composition. 

The main or master horizons are designated by 
the letter symboTs L, F, H for organic layers and 

A, B, C for minera1 horizons. Lower case sufhxes 
are used to indicate the type of master horizon 
and Arabie numeral suffixes are used when further 
division in subhorizons are required. If the soil 
profile is developed from two or more noncon- 
forming parent materials, Roman numeral prefixes 
are used to indicate lithologic changes. The master 
horizon symbols and lower case letter suffixes 
are defined in Table 6. 

SOIL CLASSIFICATION 
The classification of soils in the Portage la 

Prairie area is based on a natural classification 
which recognizes soils as natural bodies with 
distinctive morphologies. 

The basic unit in the field classification is the 
soi1 series. A soi1 series consists of a group of 
soils having soi1 horizons similar in differentiating 
characteristics and arrangement in the soi1 profile 
and developed from a particular kdnd of parent 
material. Any significant variation in one or more 
of the soi1 forming factors results in dissimilarities 
in profile features and the soil is classified as a 
different series. 

When soils have similar profile characteristics 
but vary in some physical feature that is of im- 

FIGURE 9 
Examples of the Use of Soi1 Horizons Nomenclature. 

Black soi1 profile showing subdivision 
into soi1 horizons. 

Grey Luvisol soi1 profile showing subdivision 
into soi1 horizons. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 6 

Definltion of Sol1 Horizon Symbols 

OrgauIc Horizons 

Organic horizons may be found at the surface of minera1 
soils, at any depth beneath the surface in buried soils 
or overlying geologic deposits. They contain more than 
30 percent organic matter. Three horizons are recognized. 

L -An organic layer characterized by the accumulation 
of organic matter in which the orginial structures are 
easily discemible. 

F -An organic layer characterized by the accumulation 
of partly decomposed organic matter. The original 
structures are undiscernible. Fungi mycelia often 
present. 

H-An organic layer characterized by accumulation of 
decomposed organic matter in which the original 
structures are undiscernible. 

Master Minera1 Horizons 

Minera1 horizons are those that contain less organic 
matter than that specified for organic horizons. 
A-A minera1 horizon or horizons formed at or near 

the surface in the zone of maximum removal of 
materials in solution and suspension, and/or maxi- 
mum in situ accumulation of organic matter. It 
includes: (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, and/or organic matter Ae); (3) horizons 
dominated by 1 and 2 above but transitional to 
underlying B or C (AB or A and B); (4) horizons 
markedly disturbed by cultivation or pasture (AP). 

B -A minera1 horizon or horizons characterized by one 
or more of the following: (1) an enrichment (ex- 
clusive of dolomite or salts more soluble in water) 
in silicate clay, iron, aluminum, and/or illuvial or- 
ganic matter (Bt, Bf, Bh, Bfh), (2) a prismatic or 
columnar structure which exhibits pronounced coat- 
ings or stainings and characterized by the presence 
of significant amounts of exchangeable sodium (Bn); 
(3) an alteration by hydrolysis, reduction, or oxida- 
tion to give a change in color and/or structure from 
the horizons above and/or below and does not meet 
the requirements of (1) and (2) above (Bm, Bg). 

C -A minera1 horizon or horizons comparatively unaf- 
fected by the pedogenic processes operative in A 
and B, excepting (1) the process of gleying, and (2) 
the accumulation of dolomite and salts more soluble 
in water (Cca, Csa, Cg and C). 

R -Underlying consolidated bedrock such as granite 
limestone, sandstone, etc. 

Lower Case Suffixes 

b -A buried soi1 horizon. 

ca-A horizon with secondary carbonate enrichment 
where the concentration of lime exceeds that pre- 
sent in the unenriched parent material. 

g -A horizon characterized by gray colors and/or pro- 
minent mottling indicative of permanent or periodic 
reduction conditions in soils. 

h -A horizon enriched with organic matter. When used 
with A, it must show at least one Munsell unit of 
value darker than the layer immediately below. 

j -Used as a modifier of suffixes g? n, and t to denote 
a weak expression of the suffix lt modifies. 

k -Presence of carbonate as indicated by visible effer- 
vescence with dilute hydrochloric acid. 

m-A horizon slightly altered by hydrolysis, oxidation 
and/or solution to give a change in color and/or 
structure. Suffi~ to be used with B to denote a B 
horizon that is greater in chroma by one or more 
units than the parent material, or that has granular, 
block or prismatic structure without evidence of 
strong gleying. It cari be used as Bm, Bmgj, Bmk, 
Bms. 

n -A horizon in which the ratio of exchangeable cal- 
cium to exchangeable sodium is 10 or less. When 
used with B it must also have the following dis- 
tinctive morphological characteristics: prismatic or 
columnar structure, dark coatings on ped surfaces, 
and hard to very hard consistence when dry. 

p -A layer disturbed by man’s activities, i.e. by cultiva- 
tion and/or pasturing. It is to be used only with A. 

s -A horizon with salts including gypsum which may 
be detected as crystals or veins, or as surface trusts 
of sait crystals, or by distressed trop growth, or by 
the presence of salt tolerant plants. 

sa--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 parent material. 

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

NOTE: More detailed explanation is provided in “The System of Soi1 Classification for Canada”. Queen’s Printer for Canada, Ottawa, 1970. 
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S’ILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 7 

Classification of Soils in the Portage la Prairie Map Area 
(National Soi1 Survey Committee 1968) 

Order Great Group Subgroup Series 

Chmwzemic Soils Black Soils 

Soils with chernozemic Ah horizons 
and with B or C horizons of high base 
saturation with divalent cations, 
calcium usually being dominant. Well 
to imperfectly drained soils developed 
under zero- or mesophytic grasses 
and forbs or under grassland forest 
transition. 

Soils with Ah horizons of value 
darker than 3.5 moist or dry, 
and with chroma of 1.5 or less 
when moist, of sufficient thick- 
ness to produce 6 inches (15 cm) 
of mixed surface or Ap horizon 
of similar value and chroma. 
Ususlly associated with a meso- 
phu;rbegetation of grasses 

Orthic Black 

Profile type: Ah- (AP), & or Edenburg 
Bti C, Gca), (Ck). Eigenhof 

Hobson 
Hochfeld 
Reinfeld 

~ZZrFrt 

Gleyed Black 

Rego Black 

Profile type: Ah,C, (Cca), (Ck) Isafold 

Gleyed Carbonated Rego Black 

Profile type: Ahk,Ck&(ACkgj), 
(C-) 

Almasippi 

E$:P= 
Glencross 
Gnadenthal 
Graysville 
Marquette 
Neuenberg 
Neuhorst 
Newton Siding 
Red River 
Reinland 
St. Claude 
Squirrel Creek 

G&yed Solonetzic Black 

Profile type: Ah Bnjtgj, Cgj Morris 
Gkti) Gagj,@g). 

Gleysolic Soils 

Soils with organic horizons less than 
16 inches (40 cm) of mixed peat or up 
to 24 inches (60 cm) of fibric moss 
peat. They may or may net have an 
A and B horizon. These soils are 
saturated with water and under re- 
ducing conditions continuously or at 
some period of the year unless they 
are artificially drained. They have, 
within 20 inches (50 cm) of the min- 
eral surface, matrix colors of low 
chroma as a result of reducing condi- 
tions and they may have distinct or 
prominent mottles of high chroma, 
presumably as a result of localized 
oxidation of ferrous iron and the 
deposition of hydrated ferric oxides. 

Humic Gleysol Carbonated Rego Humic Gkysol 

Soils with an Ah horizon more Profile type: (LH) Ahk, Ckgor Kline 
than 3 inches (8 cm) thick under Ccag, Ckg Lelant 
virgin conditions and when Osbome 
mixed to a depth of 6 inches Willowbend 
(15 cm) has more than 3 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 
fhan the next underlying horizon 
B or C if the value of the under- 
lying horizon is 4 or more, or at 
least 1 unit lower than that of 
the next underlying horizon if 
the value of the underlying 
horizon is less than 4. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 7 (Cont’d) 

Order Great Group Subgroup Series 

Regosolic Soils 

Well and imperfectly drained mineral 
soils with good to moderate oxidizing 
conditions having horizon develop- 
ment too weak to meet the require- 
ments of soils in any other order. 
Soils with non-chernozemic Ah hori- 
zons may be included. 

Same as the Order. Orthic Regosol 

Profile type: (L-H) (Ah), Ck, C Skelding 

Gleyed Orthic Regosol 

Profile type: (L-H) (Ah), Ckg, Long Plain 
cg 

Cumulic Regosol 

Pr3ile type: Ah, C, Ahb, C or 15~s~~~ 

Gleyed Cumulic Regosol 

Profile type: Ah, Cg, Ahbg, Cg Fortier 
or Ckg Gervais 

High .Bluff 
Po~lar Point 

portante to agriculture or forestry, the soils are 
classified as types or phases. Soil types are divi- 
sions of series based on a minor variation in 
surface texture. Soi1 phases are based on external 
features such as topography and stoniness. 

Once the natural classification of soils in the 
area is completed, it cari be used to derive various 
interpretive classifications. Several such interpre 
tive classifications are discussed in other sections 
of this report. 

SOIL MAPPING 
In the study of the soils of the Portage la Prairie 

area, field mapping was conducted on a detailed 
scale. Three traverses were made through each 
section of land, usually in a north-south direction, 
examining soils, no’ting differences in trop growth, 
appraising their suitability for farming, engineering 
and related uses. A number of representative soil 
profiles were selected, described in detail and 
sampled for laboratory analysis to determine 
certain chemical and physical properties more 
accurately. Aerial photographs at a scale of 4 
inches equal 1 mile were used for plotting soi1 
boundaries in the field. 

Most of the soils in the area were classified 
and mapped as types and phases of series. How- 
ever, in certain parts of the map area, soi1 patterns 
were SO intricate that it became impossible to 
show them individually on the map. In such 
cases two or more series or phases of a single 
series were combined to form a soi1 complex. 

Classification of the soils at the higher cate- 
gories and a key to the soils of the Portage la 
Prairie area are given in Tables 7 and 8, re- 
spectively. 

SOIL FAMILIES 
The soi1 family is a taxonomie unit in the 

Canadian soi1 classification system that aims at 
grouping soil series within a subgroup on the 
basis of properties important to the growth of 
plants or behaviour of soils for other uses such 
as engineering, urban use, or recreation. Among 
the properties considered are texture, mineralogy, 
reaction, climate, and level of carbonates. 

The soils of the Portage la Prairie map area 
have been classified into Families, Subgroup and 
Series; this relationship is given in Table 9. This 
arrangement provides information on profile 
type and parent material, enabling one to com- 
pare properties of various soi1 series with each 
other. The symbols 5-6 Cf refer to a mild to 
cool continental climate with subhumid moisture 
conditions. Other terms are defined in the glossary. 

DESCRIPTIONS OF SOIL SERIES 
AND MAPPING UNITS 

The soi1 series of the Portage la Prairie area 
are described in alphabetical order and include 
a general description of the genetic profle types, 
texture, parent material, topography and drainage 
and a detailed tabular description of a representa- 
tive profile of the series. Further information on 
the suitability and management of each soi1 for 
agriculture, their engineering properties and their 
properties in relation to urban and recreational 
development is given in other sections of the 
report. 
ALMASIPPI SERIES 

This series consists of imperfectly drained 
Gleyed Carbonated Rego Black soils developed on 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 8 

Key to the Soils and Their Estimated Acreage in the 
Portage la Prairie Map Area 

“lL 
Approx. % of 

Ac. Area S%X?l 
Api?. % of 

Area - - -d- 

1. Soils developed on deep fine textured, 
moderately to strongly calcareous lacustrine 
sediments 

(a) Imperfectly drained 
Morris day (Gleyed Salonetzic Black)..... 
Red River clay (Gleyed Rego Black) ..___. 
Red River clay, slightly saline phase .._.._... 

(b) Poorly drained 
Osborne clay (Carbanated Rego Humic 

Gleysol). .._._.<.............................................. 
Osborne clay. slightly saline phase. 
Osborne clay, peaty,slightlysalinephase.. 

2. Soils developed on fine textured, some- 
what stratified, moderately to strongly cal- 
eareous alluvial and lacustrine clay 

(a) Moderately well drained 
Winkler clay loam (Orthic Black) . 

(b) Imperfectly drained 
Deadhorse &y (Gleyed Rego Black) ..__..._ 
Deadhorse clay, slightly saline phase 
Deadhorse day loam... .._, ,_........................... 
Plum Coulee silty clay (Gleyed Orthic 

Black) 
Plum Coulee clay loam _.__..__................. 

3. Soils developed on thin fine textured, 
moderately to strongly calcareous alluvial 
and lacustrine sediments overlyin 
careous, coarse to medium texture cf -!- sedl- 
ments 
(a) Imperfectly drained 

Dugas clay (Gleyed Rego Black). ._.._..__ ._.._. 

4. Soils developed on thin, fine textured, 
moderately to strongly calcareous lacustrine 
deposits overlying extremely calcareous, 
stony, medium to moderately fine textured 
water-worked till 

(a) Imperfectly drained 
Marquette &y (Gleyed Rego Black) ...<. 
Marquette clay. slightly saline phase .._..... 
Marquette clay, cobbly phase. ._.. ..< 

(b) Poorly drained 
Kline clay (Carbonated Rego Humic 

Gleysol) ...<< <... 
Kline clay, slightly saline phase... ,.,._... ..,.. 

5. Soi& developed on silty, fine textured, 
moderately to strongly calcareous, recently 
deposited alluvium 

(a) Imperfectly drained 
Fortier silty clay (Gleyed Cumulic 

Regosol) .<. .__.... ..<...<......<....< ...<< 
High Bluff silty clay (Gleyed Cumulic 

Regosol) .._.. ._... .._................................... 

6. Soils developed on moderately fine tex- 
ture+, moderately to strongly calcareous, 
alluvial deltaic and lacustrine deposits 

(a) Weil drained 
Eigenhof clay loam (Ortbic Black) . .._.... 

{b) Imperfectly drained 
Neunorst clayloam (Gleyed Rego Black).. 
Neuhorst clayloam, slightly saline phase.... 
Neuhorst clay. ,.....< .._<_.....<..._.......................,. 

15,012 
10,711 

4,540 
32” 
1.61 

:: 20,603 6,042 
og 858 

7.44 

“30 

Wb 1,588 

Db 10,243 9,236 
DC 2,105 

Pi? 
lO,OÏ6 

1,235 

.56 

E9 
.74 

“37 

Df 14,688 5.14 

Mq 6,199 
Mr 640 
MS 550 

2: 1,346 128 

2.30 
.22 
.19 

.47 

.04 

Ft 12,961 4.52 

Hi 1,421 .50 

EC 

NF 
Nh 

.03 

E9 
.24 

7. Soils developed on thin, moderately fine 
textured, moderately to strongly calcareous 
sediments overlying sandy, coarse to mod- 
erately coarse textured sediments 

(a) Moderately well drained 
Edenburg &y loam (Orthic Black) .._... 

(h) Imperfectly drained 
Newton Siding clay loam (Gleyed Car- 

bonated Rego Black)... . . ..<<...._........... 

8. Soils developed on medium grading to 
stratified medium to moderately fine tex- 
tured, moderately to strongly calcareous 
deltaic and lacustrine sediments 

(a) Moderately well drained 
Reinfeld loam (Orthic Black). .._..._......__.. 

(b) Im 
8 

erfectly drained 
nadenthal loam (Gleyed Carbonated 
Rego Black). ._ _. ._ _. ._ 

Gnadenthal loam. slightly saline phase...... 

9. Soils developed on moderately to ex- 
tremely calcareous medium textured sedi- 
mats overlying moderately coarse to coarse 
textured, moderately to strongly calcareous 
sediments 

(a) Moderately well drained 
Rosengart loam (Orthic Black). ._.._. 

(b) Imperfectly drained 
Neuenberg loam (Gleyed Rego Black)...... 
St. Claude silt loam (Gleyed Carbonated 

Rego Black). ...<. 

10. Soils developed on thin, medium tex- 
tured, moderately to strongly calcareous 
deltalc and lacustrine sediments overlying 
very strong1y to extreme1y caIcareo”s stony 
glacial till 

(a) Im 
8 

erfectly drained 
lencross loam (Gleyed Carbonated Rego 
Black) <<.<..<<.<<.__.<_.................................,,., 

11. Soils developed on thin, medium grad- 
ing to moderately Ane textured, moderately 
to strongly calcareous deltaic and lacustrine 
sediments overlying calcareous lacustrine 
ClSlY 

(a) Imperfectly drained 
Rignold loam (Gleyed Orthic Black) .._.._.. ,. 
Graysville loam (Gleyed Rego Black)........ 
Squirrel Creek loam (Gleyed Carbonated 

Rego Black) . .._..._.._._.._. <<_........_.. ...< ..<. 

12. Soils developed on medium to moder- 
ately fine textured, moderately to strongly 
calcareous, recent alluvium 

(a) Moderately well drained 
Elm River Series (Cumulic Regosol) .._..._.._ 
Elm River Series. gently undulating phase 
La Salle Series (Cumulic Regosol) ..,.. ,,.. 
La Salle Series. gently undulating phase... 

(b) Imrfectl$ draicd 
erva~s enes Gleyed Cumulic Regosol) 

Poplar Point ( leyed Cumulic Regosol).... 

(c) Pcaly drained 
Willowbend Series (Carbonated Rego 

Humic Gleysol). ._._.._._.._.. .,, ,. ,, .._,. 

Ed 256 .09 

Nj 922 .32 

Re 

Eb 

307 .lO 

25,871 
9.837 l% 

Rm 7ïl .27 

NC 5,792 2.15 

SX 2,381 .84 

Gg 89 .03 

2s 

St 

896 .31 
621 .22 

1,094 .39 

Eib 

Lsb 

4,135 1.47 
3.942 1.40 

12.570 4.57 
1.088 .38 

4 

Wl 

10,093 3.57 
2,999 1.06 

3,360 1.19 
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!~ILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 8 (Cont’d) 

S$%l 
Ap rox. 

RC. 
-- 

13. Soils developed on thin medium to 
moderately fine textured, moderately to 
strongly calcareous recent alluvium, over- 
lying lacustrine clay 

(a) Imperfectly drained 
Pigeon Lake Series (Gleyed Cumulic 

Regosol) _. ._ _. ._ _. ._ 

14. Soils developed on moderately eoarse to 
coarse, weakly to moderately ealcareous 
deltaic and laeustrine deposits 

(a) Moderately well drained 
Hochfeld fine sandy loam (Orthic Black).. 

(b) Imperfectly drained 
Reinland fine sandy loam (Gleyed Car- 

bonated Rego Black). <........<..._......<.......... 

15. Soils developed on thin sandy moder- 
ately coarse to eoarse, weakly to moderately 
calcareous deltaic and lacustrine deposits 
overlying moderately calcareous lacustrine 
clay 

(a) Moderately well drained 
Hobson fine sandy loam (Orthic Black) 

(b) Imperfectly drained 
Elm Creek (Gleyed Black). ,__, ,.<..._<...._.._.__.< 

16. Soils developed on coarse to moderately 
coarse, weakly to moderately calcareous, 
wind modified deltaic deposits 

Pt 

Hb 

Ra 

Hj 

Ek 

992 

2,384 

4,115 

282 

288 

% of 
Area 

.34 

.84 

1.46 

.lO 

.lO 

(a) Rapidly to well drained 
Skelding fine sand (Orthic Regosol)... .._. Sk 1,574 

(b) Imperfectly drained 
Almasippi loamy fine sand (Gleyed Car- 
bonated Rego Black)... ._..._...<_.._..._..._........... Al 
Long Plain loamy fine sand (Gleyed 

Orthic Regosol) .._..................... Lp 
Long Plain loamy fine sand, moderately 

eroded phase .._.. ._._.....<.....< ..<........... 
Willowcrest loamy fine sand (Gleyed 

Lp2 

Orthic Black) .._............._..... Wt 
Willowcrest loamy fine sand, moderately 

eroded phase ...< <._, ,_. .<_......._._._............... WC? 

4.340 1.54 

2,989 1.05 

1,126 .40 

6,323 2.25 

1,696 .60 

(c) Poorly drained 
LelarJ fine sandy loam (Carbonated Rego 

Humic Gleysol) .._................... Ll 890 

17. Soils developed on stony, extremely cal- 
careous water-worked glacial till 

(a) Well to moderately well drained 
Isafold loam (Calcareous Rego Black)........ 1s 1,113 
Isafold loam, moderately stony phase........ It 452 

18. Miscellaneous 
Marsh.. ...................... ............................. Mh 5,875 
Shellmouth Complex.. ................................ Sh 181 
Water - ..................................................... 4,742 

Oakville.. - ............................................................... 89 
Portage.. - ........................ .................... ..................... 1,158 
Lagoon.. - .............. ......... ....... .... ... ........................ 211 

280,320 

.56 

.31 

.39 

.16 

2.18 
.05 

1.69 
.03 
.41 
.07 

100.00 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 9 

The Soi1 Series of the Portage la Prairie map sheet arranged to show the 
relationship to the Subgroup and Family classification 

Subgroup Family Soi1 Series 

Texture Mineralogy pH Calcareous Climatei 

Orthic Black 

Gleyed Orthic Black 

Gleyed Solonetzic Black 

Rego Black 

Gleyed Rego Black 

Orthic Regosol 

Gleyed Orthic Regosol 

Cumulic Regosol 

Gleyed Cumulic Regosol 

Rego Humic Gleysol 

mod.* coarse 
mod. coarse over fine 
medium 
medium over coarse 
mod. fine 
mod. fine over coarse 
fine 

coarse 
coarse over fine 
medium over fine 
fine 

Very fine 

Medium skeletal 

coarse 
mod. coarse 
medium 
medium 
medium over coarse 
medium over coarse 
medium over fine 
medium over fine 
mod. fine over coarse 
fine 
fine over medium skeletal 
fine over medium 
very fine 

coarse 
medium 

very coarse 

medium 
medium 

medium over fine 
mod. fine 
mod. fine 

fize 

coarse to medium 
coarse to medium 
fine over medium skeletal 
fine 

mixed 
mixed 
mixed 
mixed 
mixed 
mised 
mont.* 

mixed 
mixed 
mixed 
mont. 

mont. 

mixed 

mixed 
mixed 
mixed 
mixed 
mixed 
mixed 
mixed 
mixed 
mised 
mont. 
mont. 
mont. 
mont. 

mised 
mixed 

mixed 

mixed 
mixed 

mised 
mixed 
mixed 
mont. 
mont. 

mixed 
mixed 
mixed 
mont. 

- 
- 

- 
- 

- 
- 
- 
- 

- 

- 

- 
- 
- 
- 
- 

- 

- 
- 

neutral 
alkaline 

alkaline 

alkaline 
alkaline 

alkaline 
alkaline 
alkaline 
alkaline 
alkaline 

alkaline 
alkaline 
alkaline 
alkaline 

mod. to v. str.* 5-6 Cf. Hochfeld 
mod. to v. str. 5-6 Cf. Hobson 
mod. to v. str. 5-6 Cf. Reinfeld 
mod. to v. str. 5-6 C.f. Rosengart 
mod. to v. str. 5.6 C.f. Eigenhof 
mod. to v. str. 5-6 Cf. Edenburg 
mod. to v. str. 5-6 Cf. Winkler 

weakly 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 

5-6 C.f. Willowcrest 
5-6 C.f. Elm Creek 
5-6 C.f. Rignold 
5-6 C.f. Plum Coulee 

mod. to v. str. 5-6 C.f. Morris 

extremely 5-6 C.f. Isafold 

mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 

5:; :::: 
5:; ;::: 
5:; c::: 
5-6 C.f. 
5-6 C.f. 
5-6 Cf. 
5-6 C.f. 
5-6 C.f. 

5:; C: f: 

Almasippi 
Reinland 
Gnadenthal 
Glencross 
St. Claude 
Neuenberg 
Squirrel Creek 
Graysville 
Newton Siding 
Deadhorse 
Marquette 
Dugas 
Red River 

weakly 
mod. to v. str. 

Skelding 
Shellmouth 

weakly Long Plain 

mod. to v. str. 
mod. to v. str. 

5-6 C.f. Elm River 
5-6 C.f. La Salle 

mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 

5-6 C.f. Pigeon Lake 
5-6 C.f. Poplar Point 
5-6 C.f. Gervais 
5-6 Cf. Fortier 
5-6 C.f. High Bluff 

mod. to v. str. 
mod. to v. str. 
mod. to v. str. 
mod. to v. str. 

5-6 Cf. Willowbend 
5-6 Cf. Lelant 
5-6 Cf. Kline 
5-6 Cf. Osborne 

%od.-moderately mont.-montmorillonitic 
t5-6 Cf. - Mild to cool continental climate and subhumid moisture regime. 

Canada Soi1 Survey Committee, Proceedings of Meetings, 1970. 

v. str.-very strongly 
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TABLE 10 

Analysis of Almasippi Loamy Fine Sand 

Horizon 
Lfechanical Analysis 

xi o- 7 a5 
7-12 83 8 9 

ACkgj 12-16 83 
Ch 16-30 93 5 z 

ML 
113 Atm. pH ~~ 
10.6 8.0 
11.7 8.2 
8.4 8.0 
5.4 7.9 

moderately calcareous, moderately coarse to very 
coarse textured deltaic deposits. These soils occur 
on level to very gently sloping terrain above the 
Gladstone Beach (875 ft. a.s.1.) in the south- 
western part of the map area. The surface texture 
ranges from fine sandy loam to loamy fine sand 
and grades gradually into fine Sand. Lacustrine 
clay occurs at approximately 4 feet below the 
surface in the area of the Gladstone Beach (875 
h. a.s.1.) and at 10 feet or more below the surface 
in the southwestem corner of the map area. The 
mean depth of lacustrine clay is approximately 
6 feet. These soils have a high water-table due 
in part to this fine textured substrate. The native 
vegetation on undisturbed sites is dominantly 
aspen. 

The soi1 is characterized by a very dark gray 
Ah horizon 7 to 12 inches thick, a very dark gray 
AC horizon 4 to 8 inches thick and a light yellow- 
ish brown C horizon with prominent iron mottles. 
Analytical data is presented in Table 10. A rep- 
resentative profile of the Almasippi series is 
described below: 
A& -0 to 7 inches, very dark gray (IOYR 3/1 dry, 

10YR 2/1 moist) loamy fine sand to fine sandy 
loam; weak, fine granular; very friable, soft; 
mildly alkaline; weakly calcareous; abrupt, 
smooth boundary. 

Ahk -7 to 12 inches? very dark gray (IOYR 3/1 dry, 
IOYR 2/1 morst) loamy fine sand to fine sandy 
loam; weak, fine granular; very friable, soft; 
weakly to moderately alkaline; moderately cal- 
careous; clear, wavy boundary. 

ACkgj -12 to 16 inches, light brownish gray (10YR 6/2 
dry, 10YR 4/2 moist) loamy fine sand to fine 
sandy loam; single grain; loose, soft; moder- 

Cond. 
mmhos/ cm’ 

1.0 
0.8 
1.5 
0.9 

Horizon 
Depth 

(inches) -- ~ 
$ak 14-24 0- 6-14 6 

24-36 
36-48 

ZZZ 

-  

-  

- 

do, Equiv. 0;. 
~~ 

1.7 1.7 
5.0 1.5 

10.0 0.3 
8.5 0.06 

T,tal 
CEC NH4 Ac Extraetable Cations 
m.e./ ---- N 100gm. Ca Mg K Na -~-~~- ~- 

0.14 15.5 17.9 5.9 0.1 0.5 
0.14 - - - - - 
0.03 - - - - - 

-l-l-l-l-l- 
ately alkaline; moderately calcareous; clear, 
wavy boundary. 

Ch -16 to 30 inches, yellowish brown (2.5Y 6/3 
dry, 2SY 6/4 moist) fine Sand; common, fine, 
prominent brown (7.5YR .5/8 moist) mottles; 
single grain; loose; moderately alkaline; moder- 
ately calcareous; occasionally concretions up to 
‘/z inch in diameter may be present in the 
Upper C horizon. 

Mappirzg Units 
Almasippi (4,340 acres) 
These are areas of normal Almasippi soils. 

Surface textures vary from loamy fine sand to 
fine sandy loam. Minor inclusions of Willowcrest, 
St. Claude or Long Plain soils may occur. 

DEADHORSE SERIES 

The Deadhorse series consists of Gleyed Rego 
Black soils developed on moderately to strongly 
calcareous, fine textured somewhat stratified 
alluvial and lacustrine deposits. These soils occur 
dominantly in the northern and eastern part of 
the map sheet. The topography is level, runoff 
is slow and permeability is slow. As a result of 
these physical features, these soils are imperfectly 
drained. During seasons of high rainfall, these 
soils may be saturated or ponded. 

This soi1 is characterized by a very dark gray 
Ah horizon, 5 to 10 inches thick, a dark gray to 
gray AC horizon, 3 to 8 inches thick, and a 
gray silty clay to clay, weakly mottled C horizon. 
The soils may have a stratum of sediments which 
range in texture from fine sand to silty clay loam 

TABLE 11 

Analysis of Deadhorse Silty Clay 

Meohanical Analysis 
-1-r- 

7.3 
7.4 
7.7 
7.8 
7.9 

1.5 0.0 3.4 0.32 41.3 24.3 15.9 1.0 0.7 
1.4 12.1 1.0 0.13 37.5 20.7 17.3 0.9 0.8 
2.3 28.6 1.2 0.10 24.2 16.8 13.0 0.5 0.7 
1.4 24.1 1.5 0.06 - - - - - 
2.8 17.5 1.0 0.06 - - - - - 
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with the occasional buried Ah horizon below the 
2-foot depth. They have a considerable organic 
matter content to a 4-foot depth. These soils are 
associated with the Winkler (Orthic Black) and 
Plum Coulee (Gieyed Orthic Black) soils. 

This soi1 is similar in profle features to the 
moderately fine textured Neuhorst soi1 and the 
fine textured Red River soil. The Red River soi1 
generally contains a high clay content (approxi- 
mately 60% or more) and shows less variation of 
texture in the C horizon. The Deadhorse soils 
occupy imperfectly drained lower slope positions 
as part of the sequence with the Gnadenthal and 
Neuhorst soils formed on the alluvial deposits of 
stream channels or on shallow lacustrine deposits 
over stratified sediments. A representative profile 
of the Deadhorse series is described below: 
Ah -0 to 6 inches, very dark gray (2.5Y 3.5/1 dry, 

10YR 2/1 moist) silty clay; weak, fine granular; 
firnn, hard; mildly alkalme; clear, wavy boun- 

ACk -6 to 14 inches, gray to grayish brown (2.5Y 
5/1-5/2 dry, 2.5Y 3/2 moist) silty clay; weak, 
fine granular; firm, hard; mildly alkaline; mod- 
erately calcareous; gradual, wavy boundary. 

Cca -14 to 24 inches, white (10YR 8/2 dry, 2.5Y 
4/2 moist) silty clay; weak, fine pseudo granular; 
firm, hard; mildly alkalme; strongly to very 
strongly calcareous; abrupt, smooth boundary. 

Ckgjl -24 to 36 inches, light gray (10YR 7/2 dry, 
2.5Y 5/4 moist) dominantly silty clay loam with 
stratum of silt loam and silty clay; common, 
fine, distinct, strong brown (7.5YR 5/8 moist) 
mottles; weak, fine pseudo granular; friable, 
hard; mildly alkaline; strongly calcareous. 

FIGURE 10 
Soi1 profile of Deadhorse Clay. 

A Gleyed Rego Black SO~I on fine textured alluvial and 
lacustrine deposits 

Ckgj2 -36 to 48 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 5/3 moist) dominantly silty clay; 
common, fine, distinct yellowish brown (10YR 
5/6 moist) mottles; weak, fine pseudo granular; 
friable, slightly hard, moderately alkaline, 
strongly calcareous. 

Mapping Units 
Deadhorse Clay (9,606 acres) 
This soi1 occurs mainly north of the Assini- 

boine River. Within the areas mapped as Dead- 
horse clay, inclusions of the Plum Coulee soils 
and Osborne soils may occur. 

Deadhorse Clay, Slightly Saline Phase (7,162 
acres) 
These are areas of Deadhorse clay soils having 

an accumulation of salts other than gypsum within 
the effective rooting zone of plants in sufficient 
quantity to effect trop growth. Minor amounts of 
Plum Coulee clay, and Osborne clay are present. 

Deadhorse Clay Loam (1,331 acres) 
These are areas of Deadhorse soils with a clay 

loam surface texture; the subsurface horizons of 
this soil, like Deadhorse Clay, are fine textured. 
The surface horizon is more friable and usually 
remains in a more favorable state of tilth than in 
the Deadhorse clay. Permeability of the surface 
layer is moderate to moderately slow while in the 
remainder of the solum, the permeability is slow. 
Minor amounts of Deadhorse clay and Neuhorst 
clay loam soils may be present. 

Deadhorse Clay - Plum Coulee Clay Complex 
( 1,274 acres) 
Areas of normal Deadhorse clay and Plum 

Coulee clay soils occur together in a random and 
unpredictable pattern and in approximately equal 
proportions. 

Deadhorse, Slightly Saline Phase-Plum Coulee 
Complex (4,147 acres) 
These are areas of slightly saline Deadhorse 

clay and Plum Coulee soils that occur together in 
intimate association and in approximately equal 
proportion. Soluble salts are present within the 
profile of the Deadhorse clay, while in the Plum 
Coulee, the salts occur in the BC or C horizon. 
The effect of salinity is usually detected in the field 
by erratic growth pattern of a trop. 

Deadhorse Clay Loam-Pigeon Lake Complex 
(218 acres) 
These are areas of Deadhorse clay ‘loam and 

Pigeon Lake soils that occur together. The Pigeon 
Lake soils occur along the intermittent r-uns which 
carry the spring runoff from land slightly higher 
in elevation. 
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TABLE 12 

Analysis of Dugas Silty Clay 

Gond. 
mmhosl 

cm” 

Mechanical Analysis 
Horiron --~ 

Depth 
(inches) sa% s;t Cty pH 

-~ -- -- 
O-6 5 
6-9 1 

44 7.0 
7.8 

Ckj 9-15 
IICkgl 15-24 

5 35 8.2 
8.2 

IICkg2 24-36 14 67 8.1 
IICkg3 36-48 - - 0 8.1 

DUGAS SERIES 

CEC NH, Ac Extractable Cstions 
me./ --- 

100gm. Ca Mg K Na 
-- -- 
;;:; 18.8 :;:; 1.1 0.3 

19.2 q 
0.5 0.5 

14.5 0.3 0.6 
17.0 - 12.7 0.3 0.9 
- - - - - 
- - - - - 

ca& 
Equiv. 

~- 
0.2 3.7 
7.7 0.8 

21.7 0.7 
25.9 0.5 
21.4 0.4 
21.4 0.6 

0.4 
0.4 
0.4 
0.6 
1.0 
1.0 

0.35 
0.10 
0.06 
0.04 
0.03 
- 

friable, slightly hard; moderately alkaline; 
strongly to very strongly calcareous; clear, wavy 
boundary. 

IICkg2-24 to 36 inches, light gray (10YR 7/2 dry, 
2.5Y 5/2 moist) stratified silt loam to silty clay 
loam; common, fine, faint yellowish brown 
(10YR 5/4 moist) iron mottles and common, 
fine, faint gray (5Y 6/1 moist) carbonate mot- 
tles; weak, fine pseudo granular; friable, slightly 
hard; moderately alkaline; strongly calcareous. 

IICkg3-36 to 48 inches? light gray (10YR 7/1 dry, SY 
5/2 moist) stratlfied silt loam to silty clay loam; 
common, fine faint yellowish brown (10YR 5/6 
moist) mottles; moderately alkaline; strongly 
calcareous. 

Mapping Units 
Dugas Silty Clay (14,643 acres) 
These are areas of normal Dugas soils. Inclu- 

sions of Neuhorst clay loam and Osborne soils 
may be present. 

EDENBURG SERIES 

The Edenburg Series consists of moderately 
well drained Orthic Black soils developed on mod- 
erately to strongly calcareous, moderately fine tex- 
tured sediments overlying coarse to moderately 
coarse textured sediments. The soi1 is characterized 
by a dark gray to very dark gray Ah horizon 6 
to 10 inches thick, a grayish brown Bm horizon 
6 to 9 inches thick and light gray to light brownish 
gray moderately calcareous C horizon. The under- 
lying coarse to moderately coarse sediments may 
be as deep as 1.5 feet and may contain thin strata 

The Dugas Series consists of imperfectly drained 
Gleyed Rego Black soils developed on thin 
fine textured, moderately to strongly calcareous 
alluvial and lacustrine sediments overlying moder- 
ately to strongly calcareous coarse to medium 
textured deposits. The soi1 is characterized by a 
very dark gray Ah horizon 6 to 10 inches thick, 
a gray AC(k) horizon 3 to 6 inches thick and 
light gray C horizon. Subsurface textures range 
in texture from silt loam to silty clay loam with 
thin stratum of fine sand or sandy loam. 

The topography is level to gently sloping, runoff 
is slow and permeability is moderately slow to 
slow. A representative profile of a Dugas silty 
clay is described below: 

AP -0 to 6 inches, very dark gray (10YR 3/1 dry, 
10YR 2/1 moist) silty clay; medium, moderate 
granular; firm, slightly hard; neutral; abrupt, 
smooth boundary. 

ACk -6 to 9 inches, gray to light gray (10YR 5/1-6/1 
dry, 2.5Y 3/2 moist) silty clay; fine, moderate 
granular; flrm, hard; mildly alkaline; moder- 
ately calcareous; clear, wavy boundary. 

Ckgj -9 to 15 inches, light gray (10YR 7/2 dry, 2.5Y 
5/2 moist) silty clay; few, fine, faint, yellowish 
brown (10YR 5/6 moist) mottles; weak, fine, 
pseudo granular; firm, hard; moderately alka- 
line; strongly calcareous; clear, smooth boun- 
dary. 

IICkgl-1.5 to 24 inches, white (10YR 8/ 1 dry, 2.5Y 
6/2 moist) stratified silt loam to silty clay loam; 
comme?, fine, distinct yellowish brown (10YR 
.5/8 molst) and common fine, faint gray (SY 
6/ 1 moist) mottles; weak, fine pseudo granular: 

TABLE 13 

Analysis of Edenburg Clay Loam = 
I Ï Mec nical Analysis 

4c Extr 

Mg 

9.0 
11.3 
- 
- 
- 

sable c; 

K 
--. 

0.8 
0.8 
- 
- 
- 

,ns 

Na 

% :acos 
Equiv. 100 gm. Ca 
-~ ~~~-_ 

0.0 2.9 0.24 32.0 23.2 
0.9 1.1 0.12 33.4 21.2 
9.0 1.0 0.10 

25.3 0.6 0.06 17_4 1 
17.5 0.2 - - - 

Horizon 
Depth 

(inchcs) 
-~- 

% 
Sand 1 

_- 

- 

0.2 
0.1 
- 
- 
- 

23 

; 

89 

El 
BCk 
Ckgj 
IICkgj 

O-10 
:g;; 
22-38 
38-48 

Z8 7.1 7.2 0.3 0.3 

5 7.6 8.0 0.3 0.4 
5 8.0 0.4 
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of silty sediments. The solum is similar to the 
Eigenhof Series. The topography is level to very 
gently sloping, nmoff is slow and permeability 
is moderate. A representative soi1 profile of the 
Edenburg clay loam is given below: 
Ah -0 to 10 inches, very dark gray (10YR 3/1 dry, 

1OYR 2/1 moist) clay loam; weak, fine granu- 
lar; friable, slightly hard; neutral; clear, wavy 
boundary. 

Bm -10 to 16 inches, dark grayish brown to grayish 
brown (10YR 4.5/2 dry, 10YR 3/2 moist) silty 
clay; moderate, medium granular; friable, hard; 
neutral to mildly alkaline; clear, wavy boun- 
dary. 

BCk -16 to 22 inches, pale brown (10YR 6/3 dry, 
2.5Y 4/2-4/3 moist) silty clay loam; weak, fine 
granular; friable, slightly hard; mildly alkaline; 
moderately calcareous; clear, wavy boundary. 

CW -22 to 38 inches, light gray (10YR 7/2 dry, 
2SY 4/2 moist) silty clay loam; few, fine, 
prominent reddish brown (5YR 3/4 moist) and 
few, fine, distinct Iight gray (10YR 7/ 1 moist) 
mottles; weak, fine pseudo granular; friable, 
slightly hard; moderately alkaline; moderately 
to strongly calcareous; abrupt, smooth boun- 
dary. 

IICkgj -38 to 48 inches, pale brown (IOYR 6/3 dry, 
10YR 6/3 moist) fine Sand; few, fine, prominent 
dark reddish brown (5YR 3/4 moist) mottles; 
single grain; loose; strongly calcareous. 

Mapying Units 
Edenburg Clay Loam (256 acres) 
These are areas of normal Edenburg soils. 

Minor amounts of Newton clay loam soi1 may 
be present. 

EIGENHOF SERIES 

The Eigenhof Series consists of moderately well 
to well drained Orthic Black soils developed on 
moderately to strongly calcareous, moderately fine 
deltaic and alluvial deposits. In the Portage area, 
these soils occupy the gently sloping positions 
below the Gladstone Beach. The soi1 is character- 
ized by a dark gray to very dark gray Ah horizon, 
6 to 10 inches thick, a grayish brown Bm, 6 to 8 
inches thick and a light gray moderately calca- 
reous C horizon which may be stratified. Subsur- 
face textures below four feet are dominantly silt 

Horizon 

--- 
Ah 
BCk 
Ckgj 1 
Ckgj2 

Depth 
(inchcs) 

o- 5 
5- 8 
8-16 

16-20 
20-34 
34+ 
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loam to silty clay loam and may contain thin 
strata of fine sand or silty clay. Fine textured 
lacustrine clay usually occurs within 12 feet of 
the surface in most areas of Eigenhof Series. 

The topography is level to gently sloping, runoff 
is slow and permeability is moderate. A repre- 
sentative soi1 profile of the Eigenhof clay loam 
is described below: 
AP -0 to 5 inches, very dark gray (10YR 3/1 dry, 

10YR 2/1 moist) clay loam; weak, fine granu- 
lar; friable, slightly hard; neutral to mildly al- 
kaline; clear, smooth lower boundary. 

Ah -5 to 8 haches, very dark gray (10YR 3/1 dry, 
1OYR 2/1 moist) clay loam; weak, fine granu- 
lar; friable, slightly hard; neutral to mildly al- 
kaline and noncalcareous; clear, wavy lower 
boundary. 

Bm -8 to 16 inches, dark grayish brown (IOYR 4/2 
dry, 10YR 3/3 moist) very fine sandy clay 
loam; weak to moderate medium granular; fri- 
able, slightly hard; mildly alkaline; and noncal- 
careous; gradual, wavy lower boundary. 

FIGURE 11 
Soi1 profile of Eigenbof clay loam. 

An Orthic Black soi1 developed on moderately fine tex- 
tured alluvial and lacustrine deposits 

(measure 6-inch intervals) 

TABLE 14 

Analysis of Eigenhof Clay Loam 

Mechanical Analysis 

CO 
Clag 

% % 
Sand Silt 

41 ;: 
55 20 

no sa mple 

13 9 48 

i8 
Moisi 

1/3 Atm 1111 

7.4 
7.4 
7.7 

8.0 
8.0 

0.2 
0.2 
0.2 

0.8 
1.6 
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0.3 2.7 
0.5 1.2 

23.9 0.6 
20.2 0.5 

0.3 34.7 22.9 10.3 
0.2 29.3 19.2 9.4 
0.1 20.6 12.5 7.4 

<O.l - - - 
<O.l - - - 

table Cations 
y- Na 
~~ 

1.0 0.2 
0.7 0.2 
0.4 0.3 
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BCk -16 to 20 inches, brown (10YR 5/3 dry, 1OYR 
4/3 moist) sandy clay loam; weak, fine granu- 
lar; friable, slightly hard; moderately alkaline; 
weakly calcareous; clear, wavy boundary. 

Ckgjl -20 to 34 inches, light brownish gray (1OYR 6/2 
dry, 10YR 5/2 moist) dominantly silty clay 
loam with stratum of silty clay; few, fine, faint, 
yellowish brown (IOYR 5/6 moist) mottles; 
amorphous to weak, fine granular; friable, 
slightly hard; moderately alkaline; strongly cal- 
careous; abrupt, smooth boundary. 

Ckgj2 -34 inches plus, pale brown (10YR 6/3 dry) 
silty clay; few, fine, faint, yellowish brown 
(IOYR .5/6 moist) mottles; amorphous to weak, 
fine pseudo granular; friable, slightly hard, 
moderately alkaline; strongly calcareous. 

Mapping Units 
Eigenhof Clay Loam (89 acres) 
These are areas of Eigenhof soils formed on 4 

feet or more of moderately fine textured sedi- 
ments. Minor areas of the Winkler Clay, Reinfeld 
Loam, or Neuhorst Clay Loam may be present. 

ELM CREEK SERIES 

The Elm Creek Series consists of imperfectly 
drained Gleyed Orthic Black soils developed on 
thin sandy moderately coarse to very coarse 
textured, weakly to moderately calcareous, deltaic 
and lacustrine deposits overlying moderately calca- 
reous lacustrine clay. These soils have a high 
water table above the clay during the spring and 
following heavy summer rains. 

The soi1 is characterized by a very dark to dark 
gray Ah horizon 7 to 10 inches thick, a grayish 
brown to dark grayish brown Bm horizon, 10 to 16 
inches thick, with numerous mottles above the 
clay contact. An accumulation of lime carbonate 
4 to 6 inches thick may be present when the 
depth to the clay is more than 30 inches. The 
properties of the soi1 in the Upper sandy mantle 
are similar to the Willowcrest Series; the under- 
lying clay is similar to the parent material of the 
Red River clay. A description of a representative 
Elm Creek profile is given below. 
AP -0 to 7 inches, dark gray to very dark gray 

(IOYR 3.5/1 dry) fine Sand; single grain; loose; 
neutral; abrupt, smooth boundary. 

Bmgj -7 to 22 inches, light brownish gray (IOYR 5/2 
dry, 10YR .5/2 moist) fine Sand: many, fine to 
mëdium prominent yellowish ;ed (j%‘R 5/8 
moist) mottles; single grain; loose; neutral; 
clear, smooth boundary. 

IIBmgj-22 to 28 inches, dark grayish brown (IOYR 4/2 
dry: 1OYR 2/2 moist) dominantly clay with 
inclusions and thin strata of fine Sand; few, 
fin:, prominent yellowish brown (10YR 5/6 
molst) mottles; compound weak, medium pris- 
matic and moderatë, fine subangular blocky; 
neutral to mildlv alkaline: clear. smooth boun- 
dary. 

IICkg -28 to 40 inches, light brownish gray to light 
gray (2.5Y 6/2-7/2 dry, 2.5Y 4/2-5/4 moist) 
silty clay; fine, faint to distinct yellowish brown 
(10YR 5/6 moist) mottles and few, fine, dis- 
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tinct light gray (2.5Y 7/2 moist) carbonate 
mottles; weak, fine pseudo granular; firm, hard; 
mildly alkaline; strongly calcareous. 

Mapping Vnits 
Elm Creek Fine Sand (288 acres) 
These are areas of normal Elm Creek soils. 

These soils have been affected by some wind 
erosion. Minor inclusions of the Squirrel Creek 
series may be present. 

ELM RIVER SERIES 
The Elm River Series consists of moderately 

well drained Cumulic Rego soils developed on 
moderately calcareous, stratified, medium to mod- 
erately fine textured alluvial deposits. These soils 
are located adjacent to the Assiniboine, Elm and 
La Salle rivers. The soi1 lacks horizon develop- 
ment but often has a weak or thin Ap horizon 
that is less than one Munsell unit darker in value 
than the C horizon (dry colors). The soi1 has little 
or no iron staining within 18 inches of the surface. 
This soi1 lacks the distinct Ah horizon that charac- 
terizes the La Salle Series found on the same 
parent material. The topography is gently sloping 
to eentlv undulatine in the form of numerous low 
nar”row ‘arcuate riduges. Runoff is moderate and 
permeability is moderate. Much of the native 
vegetation has been removed, but a considerable 
acreage of native woodlots of elm, ash, basswood 
and Manitoba maple remains. A representative 
soi1 profile of the Elm River Series is given below: 
Ckl -0 to 4 inches, light brownish gray (2.5Y 6/2 

dry, 10YR 3/2 moi&) silty clay loam; weak, 
fine pseudo granular; friable, soft; mildly alka- 
line; moderately calcareous; abrupt, smooth 
boundary. 

Ck2 -4 to 8 inches, light brownish gray (2.5Y 6/2 
dry, 1OYR 3/2 moist) silty clay loam, amor- 
phous to weak, fine pseudo granular; friable, 
soft; mildly alkaline; moderately calcareous; 
clear, smooth boundary. 

Ck3 -8 to 12 inches, light brownish gray (2.5Y 6/2 
dry, 10YR 3/2 moi@ silty clay; weak, fine 
pseudo granular; friable, slightly hard; mildly 
alkaline; moderately calcareous. 

Ck4 -12 to 16 inches, light gray (2.5Y 7/2 dry, 
2.5Y 3/2 moist) silty clay; weak! fine pseudo 
granular; friable, slightly hard; mlldly alkaline; 
moderately calcareous; clear, smooth boundary. 

Ck5 -16 to 25 inches, light brownish gray (2.5Y 6/2 
dry, 2SY 3/2 moist) silty clay loam; weak, 
fine pseudo granular; friable, soft; mildly alka- 
line; moderately calcareous; clear, smooth 
boundary. 

IICk -25 to 36 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 4/2 moi@ loam; weak, fine pseudo 
granular: verv friable, soft: mildlv alkaline: 
koderately caïcareous.. 

Mapping Vnits 
Elm River Series (3,578 acres) 
These are areas of normal Elm River soils. The 

surface texture varies from silt loam to silty clay 
loam. Minor inclusions of the Poplar Point Series 
and La Salle Series may be present 
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TABLE 15 

Analysis of Elm River Silty Clay Loam 

Meehanical Analysis 
Borizon ~-- % Gond. w 

Depth % Moist mmhosl CaCOs 
(inches) Sand sBt % Clay 1/3Atm. pH cm3 Equiv. 

0;. T+d 
CEC NIL Ac Extraetable Cations 
nu./ ---~- 

100gm. Ca Mg K Na 
-- 
Ckl 0- 4 2 65 33 7.4 0.8 12.1 1.9 0.2 24.0 22.8 5.1 1.0 0.2 

2: 4- 8-12 8 ; 5; 

zi 

2 

i; 7.4 7.6 0.5 1.1 8.9 8.6 2.8 2.9 0.2 0.3 26.3 31.6 25.7 23.6 3.3 7.2 0.6 1.0 0.2 0.3 

CE 12-16 16-25 1: 53 
;o 

i7 7.7 7.8 0.5 0.3 10.1 13.6 1.0 1.2 0.1 0.1 27.3 23.0 21.8 19.4 6.9 6.9 0.6 0.5 0.3 0.3 
IICk 25+ 37 43 21 7.7 0.4 13.3 0.4 <O.l 14.6 11.9 5.0 1.3 0.3 

Elm River, Gently Undulating Phase (3,942 
acres) 
These are areas of normal Elm River soils on 

irregular gently undulating topography. The sur- 
face texture on the crest positions varies from very 
fine sandy loam to silt loam, while in the level 
positions between the crests the texture is usually 
silty clay loam. 

Elm River-Gervais Complex (992 acres) 
These are areas of Elm River and Gervais soils 

occurring in approximately equal proportions on 
levees of the La Salle, Elm and Assiniboine rivers. 

Elm River-Poplar Point Complex (122 acres) 
These are areas of Elm River and Poplar Point 

soils occurring in approximately equal proportions 
on levees of the La Salle, Elm and Assiniboine 
rivers. The topography is irregular and gently 
undulating. The moderately well drained Elm 
River soils occupy the knoll and Upper slope 
positions of these undulating areas (point bar 
ridges) ; while the imperfectly drained Poplar 
Point soi1 occupies the level to depressional 
positions (swales) . 

FORTIER SERIES 
The Fortier Series consists of imperfectly 

drained Gleyed Cumulic Regosol soils developed 
on moderately to strongly calcareous, fine textured 

alluvial deposits. These soils occur in smooth 
level areas between levees of the Assiniboine, 
Elm and La Salle rivers. Their parent material 
is usually strattied, dominantly fine textured, and 
often have buried Ah horizons. These areas are 
subject to periodic flooding during the spring 
runoff and periods of high rainfall. Surface runoff 
is slow because of the level terrain; permeability 
is slow because of the fine texture of the deposits 
and high ground water levels. Ground water is 
usually at or near the surface for short periods 
in the spring. The native vegetation consists 
mainly of tall prairie and prairie-meadow grasses 
with some deciduous trees. 

The profile is characterized by a weak, dark 
gray to gray Ah horizon 4 to 8 inches thick and a 
C horizon that is slightly lighter in color than the 
surface horizon. The C horizon is usually mottled, 
stratified and often contains buried Ah horizons. 
Analytical data is presented in Table 16. 

These imperfectly drained soils are similar in 
texture to the High Bluff and Deadhorse series, 
but differ in the degree of development of the 
Ah horizon. The High Bluff Series has little or no 
Ah horizon development; the For’tier Series has 
a weak, dark gray to gray Ah horizon that is 
somewhat darker than the C horizon; and the 
Deadhorse Series has a distinct, very dark gray 
to black Ah horizon 5 to 8 inches thick. A des- 

TABLE 16 

Analysis of Fortier Silty Clay 

Horizon 

Apk 0- 8 
Ckgl 8-14 : 

Ckg3 20-26 14-20 3 

Ek” 382 7 

lical Ar 

% 
Silt 

<sis 
% 

% Moist 
Chy 113 Atm. pH 

~~~ 
49 :z 7.6 
54 7.7 

8; ii 7.8 7.8 

$8 37 7.8 7.7 

Gond. 
mmhos, 

cm3 

- 

10.3 3.1 0.3 36.7 20.7 
10.2 2.8 0.3 40.1 24.8 
13.8 0.8 0.1 - - 
10.0 1.5 0.1 - - 
9.7 1.2 0.1 - - 

11.2 1.3 0.1 - - 

k Extractable Cations 

Mg x Na 

16.1 0.8 0.5 
15.7 0.6 0.8 
- - - 
- - - 
- - - 
- - - 
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cription of a representative Fortier silty clay 
profile is given below: 
APk -0 to 8 inches, grayish brown (IOYR 4.5/2 dry, 

1OYR 3/1 moist) silty clay; weak, coarse granu- 
lar; friable, hard; mildly alkaline; moderately 
calcareous; clear, smooth lower boundary. 

Ckgl -8 to 14 inches, gray to light gray (10YR 6/1 
dry, 2.5Y 3/2 moist) silty clay; yellowish red 
(WR 4/6 moist) mottles; weak, fine pseudo 
granular; firm, hard; mildly alkaline; moder- 
ately calcareous. 

Ckg2 -14 to 20 inches, light gray to gray (10YR 6/1 
to 7/1 dry, 2.5Y 3/2 moist) silty clay; weak, 
fine pseudo granular structure: firm, hard; 
moderately calcareous. 

Ckg3 -20 to 26 inches, gray to light gray (10YR 6/ 1 
to 7/1 dry, 5Y 3/1 moist) clay; dark reddish 
brown (SYR 3/4 moist) mottles; weak, fine 
pseudo granular; firm, hard; mildly alkaline; 
moderately calcareous. 

Ckg4 -26 to 48 inches, gray to light gray (10YR 6/1 
to 7/1 dry, 2.5Y 3/2 moist) stratified silty clay 
loam to sdty clay loam; dark reddish brown 
(WR 3/4 moist) mottles; weak, fine pseudo 
granular; firm, hard; moderately alkaline; 
moderately calcareous. Groundwater was pre- 
sent at four feet. 

Mapping Units 
Fortier Clay (12,090 acres) 
These are areas of normal Fortier soils. Surface 

texture varies from silty clay to clay throughout 
the area mapped. Occasional layers of coarser- 
textured sediments may be presen’t within 4 feet 
of the surface. Minor inclusion of Gervais Series 
and Osborne Series may be present. 

Fortier-Gervais Complex (1,063 acres) 
These are areas where Fortier and Gervais soils 

occur in about equal proportions together in a 
complex and intimate pattern. They are found 
mainly on the gefitly undulating levees of the La 
Salle and Elm rivers. The moderately fine textured 
Gervais soils occur on point bar ridget, while the 
fine-textured Fortier soils occur on Imperfectly 
drained level areas between the ridges. 

Fortier-La Salle Complex (678 acres) 
These are areas of Fortier and La Salle soils 

that are found dominantly on the irregular gently 
undulating levees of the La Salle and Elm rivers. 

The moderarely well drained La Salle soils occur 
on point bar ridges, while the imperfectly drained 
Fortier soils occur on level positions between the 
ridges. 
GER~AIS SERIES 

The Gervais Series consists of imperfectly 
drained, Gleyed Cumulic Regosol soils developed 
on moderately calcareous, medium to moderately 
fine textured recent alluvial deposits. These soils 
occur on level to gently sloping terrain along the 
Assiniboine, Elm and La Salle rivers. Surface 
runoff is slow because of low relief. Interna1 soi1 
drainage is slow due to high watertable and the 
slowly permeable layers. These soils may be in- 
undated for a short period of time during the 
spring runoff or after heavy summer rains. Most 
of these soils are cultivated, but scatYered small 
lots of native vegetation consisting of dominantly 
elm, maple and poplar still remain. 

The soi1 is characterized by a weakly developed 
dark gray to gray Ah horizon 5 to 8 inches and 
a C horizon that is one or more Munsell units 
lighter in value than the surface horizon, and 
usually is iron stained or mottled. The C horizon is 
stratified and often contains thin layers of mod- 
erately coarse textured sediments and frequently 
dark colored former Ah horizons, These im- 
perfectly drained soils are similar in texture, not 
as well drained and are more strongly iron stained 
in their C horizons than the very similar La Salle 
Series. The imperfectly drained Poplar Point 
Series differs from the Gervais Series in that they 
lack a distinct Ah horizon. A description of a rep- 
resentative Gervais silty clay loam profile is given 
below : 
Apk -0 to 7 inches, gray (10YR 5/1 dry, 2.5Y 2/0 

moist) silty clay loam to light silty clay; weak, 
fine granular; friable, soft; neutral; moderately 
calcareous; abrupt, smooth boundary. 

Ckgl -7 to 12 inches, pale brown (10YR 6/3 dry, 
2.5Y 4/2 moist) silt loam; brown (7.5YR 4/4 
moist) iron mottles; weak, fine pseudo granu- 
lar: verv friable. soft: mildly alkaline; moder- 
atejy caic ~--- areous. 

Clke2 -12 to 18 _____ __ ._ _ inches, light brownish gray (10YR 
6/2 drv. 2SY 4/2 moistl siltv clav loam; 
b&wi-gottles (7.5YR 4/4’ mois?); wéak, fine 
pseudo granular; friable, soft; mildly alkaline; 
moderately calcareous. 

TABLE 17 

Analysis of Gervais Silty Clay 

Mechanical A 
Horizon ---- 

Depth 
(inches) S”d s% 

----- ~~ 

Apk 56 

:g 12-18 7-1; : zJz 
18-24 5 
2448 2 7: 

d: 
-- 

- 

ysw 

bl%t 
Cond. % 

&l 
CEC NH< Ao Extractable Cr 

ct, 
mmhos/ CaCOa m.c./ --- 

113 Atm. pH cm3 Equiv. 
0;. 

N 100gm. Ca MS K 
-- -- -~- 

;: i; 7.5 7.6 0.8 0.5 15.3 8.9 6.6 1.1 0.5 0.1 20.3 34.4 21.6 - 12.5 - - 1.1 

;7 37 7.7 7.7 O:S :5:3 1.1 1.2 0.1 0.1 - - - - - - - - 
41 - 7.7 0.7 14.9 1.2 0.1 22.8 - - - 

,ns 

Na 

3.4 
- 
- 
- 
- 
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FIGURE 12 
Landscape and soi1 distribution pattem on the Gervais- 
Fortier Complex on gently undulating topography. The 
Gervais soils occur where the tone on the uhotograoh 

is lighter. 
- -. 

Ckg3 

Ckg4 

-18 to 24 inches, light brownish gray (IOYR 
6/1 dry, 2SY 4/2 moist) silty clay loam; 
brown (7.5YR 4/4 moist) mottles; weak, fine 
pseudo granular; friable, soft; mildly alkaline; 
moderately calcareous. 

-24 to 48 inches, light brownish gray (10YR 6/ 1 
dry, 2.5Y 3/2 moist) stratified silty clay to 
silty clay loam; brown (7.5YR 4/4 moist) 
mottles; amorphous to weak, fine pseudo granu- 
lar; mddly alkaline; moderately calcareous. 

Mapping Vnits 
Gervais (7,776 acres) 
These are areas of normal Gervais soils. Surface 

textures vary from loam to silty clay, while tex- 
tures vary from loam to silty clay vertically in 
the profile. Minor inclusions of Fortier clay may 
occur. 

Fortier-Gervais Complex ( 1,063 acres) 
Refer to Fortier Series. 

La Salle-Gervais Complex (2,362 acres) 
Refer to La Salle Series. 
Elm River-Gervais Complex (992 acres) 
Refer to Elm River Series. 

GLENCROSS SERIES 
The Glencross Series consists of imperfectly 

drained Gleyed Carbonated Rego Black soils 
developed on thin medium textured, moderately 
to strongly calcareous deltaic and lacustrine sedi- 
ments overlying very strongly to extremely calca- 
reous stony glacial till. They occur in the north- 
eastern part of the map area in a transition belt 

between the alluvial-lacustrine plain and high 
lime till area. Topography is level; permeability is 
moderate and runoff is slow. 

The Glencross soi1 is characterized by a very 
dark gray Ah horizon, 6 to 1.5 inches thick and 
a moderately calcareous ACk horizon 3 to 8 
inches. A lime accumulation zone (Cca) 4 to 6 
inches thick is usually present. The solum is 
normally developed in the moderately to strongly 
calcareous medium textured sediments; when this 
mantle is shallow, the Cca horizon usually occurs 
at the contact of the till. Occasionally a thin 
gravelly lag of 2 to 3 inches may be present at 
the contact. The solum of the Glencross is similar 
to the Gnadenthal soil; the underlying high lime 
till has properties similar to the C horizon of the 
Isafold Series. 

Mapping Unit 
Glencross Loam (89 acres) 
These are areas of normal Glencross loam. 

Minor amounts of Isafold loam may be present. 

GNADENTHAL SERIES 
The Gnadenthal Series consists of imperfectly 

to moderately well drained Gleyed Carbonated 
Rego Black soils developed on moderately to 
strongly calcareous, medium to moderately fine 
textured deltaic and alluvial deposits. These 
deposits are stratified, ranging in texture from 
fine sandy loam to silty clay loam. These soils 
occur dominantly along stream channels north of 
the Assiniboine River and occupy the intermediate 

FIGURE 13 
Soi1 profile of Gnadenthal loam. 

A Gleyed Carbonated Rego Black on medium textured 
sediments (stick interval is 6 inches). 
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TABLE 18 

Analysis of Gnadenthal Sandy Clay Loam 

Mechanical Analysis 
Horizon --- NH4 Ac Extractable Cations 

m.e./ ~ - - - 
1oogm. Ca Mg K Na 

2k 0- 6-15 6 45 54 2: % 2 6.9 7.2 0.3 0.3 0.5 0.7 3.6 1.8 0.3 32.3 22.6 15.5 9.0 7.9 0.5 0.7 0.3 0.2 
ACk 15-21 55 

Ckj 21-30 50 

;!i 2: ;: 8.0 0.4 6.8 1.0 0:; f3xf 

8.1 0.4 20.0 0.5 - Il.4 1 1 1 1 
IICkgj 3048 72 16 12 11 8.2 0.4 14.7 0.3 - - - - - - 

position between the levees and the smooth level 
areas of finer textured SO& beyond the levees. 
Topography is level to very gently sloping. Native 
vegetation is tall prairie grasses. 

The Gnadenthal soi1 is characterized by a 
weakly calcareous, very dark gray Ah horizon 
6 to 15 inches thick, a moderately calcareous 
ACk horizon 3 to 10 inches thick, and a stratified 
C horizon that varies in texture from fine sandy 
loam to silty clay loam. Gypsum crystals or con- 
cretions may be present in the Upper C horizon. 

The Gnadenthal Series does not have as high a 
watertable level as the somewhat less well drained 
St. Claude Series. It also does not have the du11 
dark gray to olive gray (moist) colors in the AC 
to Cca horizon, and does not have the strong 
iron mottles and stains as in the subsoil of the 
St. Claude Series. The solum of the Gnadenthal 
Series is usually developed wholly in the medium 
textured sediments and often has thin, sandy 
layers underlying the solum in areas adjacent to 

FIGURE 14 
Sunflowers growing on Gnadenthal loam. 

the stream channels. A description of a repre- 
sentative Gnadenthal Series is given below: 
AP 

Ah 

ACk 

Ckgj 

-0 to 6 inches, very dark gray (10YR 3/1 dry, 
10YR 2/1 moist) loam to clay loam; weak to 
moderately fine granular; friable, soft; neutral; 
abrupt, smooth boundary. 

-6 to 15 inches: very dark gray (IOYR 3/1 dry, 
10YR 2/1 molst) fine sandy clay loam; weak to 
moderate fine granular; very friable, soft; neu- 
tral; clear, wavy boundary. 

-15 to 21 inches, dark gray (10YR 4/1 dry, 
10YR 2/2 moist) fine sandy clay loam; weak, 
fine granular; friable, soft; moderately alkaline; 
moderately calcareous with concretions of cal- 
cium carbonate (10YR 7/1 dry); clear, wavy 
boundary. 

-21 to 30 inches, gray (10YR 6/1 dry, 10YR 
4/3 moist) fine sandy clay loam; few, fine, 
distinct, strong brown (10YR 5/6 moist) mot- 
tles; weak, fine pseudo granular; friable, soft; 
moderately alkaline; strongly calcareous; abrupt, .*. . smoorn oounaary. 

IICkgj -30 to 48 inches, light gray (10YR 7/1 dry; 
7.5YR 5/4 moist) fine sandy loam; few, fine, 
faint yellowish brown (7SYR .5/4 moist) mot- 
tles; single grain, very friable, soft; moderately 
alkaline; moderately calcareous. 

Mapping Units 
Gnadenthal Loam (25,663 acres) 
These are areas of normal Gnadenthal soils. 

Textures are dominantly loam, but fine sandy 
loam and silty clay loams may occur as the surface 
texture. Minor inclusions of Reinfeld loam, Neu- 
hors’t clay loam, may occur. Immediately adjacent 
to the stream channels, areas of Reinland fine 
sandy loam, Neuenberg loam or Rosengart loam 
may be prevalent. 

Gnadent,hal Loam, Saline Phase (9,837 acres) 
Gnadenthal loam soils that contain sufficient 

amounts of soluble salts in the rooting zone to 
adversely affect the growth of crops. The dominant 
salts in these soils are magnesium and calcium 
sulphates with some sodium chloride. The distri- 
bution of soluble salts in these soils is not very 
uniform, with concentration varying throughout 
the areas mapped and varying from year to year 
depending on such climatic conditions as pre- 
cipitation, evaporation and length of dry period. 
These soi1 areas usually include a significant 
amount of normal Gnadenthal soils. Saline areas 
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are usually indicated in the field by areas of poor 
trop growth occurring in very erratic pattern. 

Gnadenthal-Neuhorst Complex (122 acres) 
These are areas of the Gnadenthal and 

Neuhorst soils occurring on gently undulating 
topography near stream channels. The Gnadenthal 
occurs on the slightly higher levels, the Neuhorst 
on the lower levels. 

Gnadenthal-Reinland Complex (294 acres) 
These are areas of Gnadenthal and Reinland 

soils occurring on gently undulating topography 
near former stream channels. The Reinland occurs 
on the slightly higher levels while Gnadenthal 
occurs on the level areas. 

GRAYSVILLE SERIES 

The Graysville Series consists of imperfectly 
drained Gleyed Rego Black soils developed on 
thin medium grading to moderately fine textured, 
moderately to strongly calcareous deltaic and 
lacustrine sediments overlying calcareous lacus- 
trine clay. They occur below the Gladstone Beach 
(875 feet a.s.1.). Topography is very gently 
sloping. Native ta11 prairie grasses are now largely 
replaced by cultivated crops. 

The Graysville soi1 is characterized by a very 
dark gray Ah horizon 6 to 15 inches thick and a 
moderately calcareous ACk horizon 3 to 8 inches 
thick. A lime accumulation Cca zone may be 
present. The solum is developed within the 
medium to moderately fine textured sediments. 
Gypsum crystals may be present below a Cca 
horizon or immediately above the contact of the 
underlying clay; this zone may be slightly saline. 

The solum of the Graysville Series is similar 
to the Gnadenthal and Neuhorst series, but differs 
due to properties of the underlying sediments. 

Mapping Units 
Graysville Loam (621 acres) 
These are areas of normal Graysville soils. 

Minor amounts of Deadhorse clay loam may be 
present. 

Horizon 

_---- 

A& 
Ckgl 

g 

Depth 
(inches) 

0- 6 
6-12 

12-18 
18-24 
24-30 
30-42 
4246 

~Mechanical Analysis 

FIGURE 15 
Soi1 profile of High Bluff silty clay. 

A Gleyed Cumulic Regosol on fine textured, recent 
alluvial deposits. 

HIGH BLUFF SERIES 
The High Bluff Series consists of imperfectly 

drained Cumulic Regosol soils developed on 
weakly to moderately calcareous, fine textured, 
stratified, recent alluvial deposits. They occur on 
level terrain adjacent to the Assiniboine, Elm, 
and La Salle rivers and Mill Creek. Permeability 
is slow and groundwater level is near the surface 
in the spring. Native vegetation is dominantly 
ta11 prairie to prairie-meadow grasses and some 
deciduous trees. 

The High Bluff Series is characterized by little 
or no Ah horizon development and a C horizon 
that is silty clay to clay in texture with fine faint 
to distinct mottles. These soils are similar in 
texture to the Fortier Series but differ in the 
degree of development of the surface horizon. 
The Fortier Series has a weak dark gray to gray 
Ah horizon that is darker than the underlying 

TABLE 19 

Analysis of High Bluff Silty Clay 

% 
Moist 
13 Atm 

$2 

46 
- 

42 

PH 
-_ 

7.6 
7.6 
7.6 
7.8 
7.6 
7.7 
7.7 

I  

0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.6 

36 

CA, C;g. N T,tal 
Equiv. 

--~~- 

5.4 3.1 0.3 
8.4 1.5 0.2 
4.4 1.4 0.2 
3.2 1.5 0.2 
6.5 1.7 0.2 
8.9 1.1 0.1 
9.1 1.9 0.2 

CEC 
m.e.f 

100 gm. 

42.4 
37.4 
36.5 
35.6 
34.8 
33.5 
33.0 

NI 

;Y:: 
27.3 
20.5 
27.6 
23.9 
25.1 

Ac Extr; 

Mg 

10.6 1.3 
14.6 0.9 
10.9 0.9 
21.3 0.9 
11.6 0.8 

6.2 0.7 
11.3 0.7 

able Ca tio 

K 
.- 

- 

Il* 

N2. 

0.3 
0.3 
0.3 
0.4 
0.4 
0.5 
0.6 
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horizon. A description of a representative profile 
of the High Bluff Series is given below: 

A& -0 to 6 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 3/2 moist) silty clay; weak, fine 
granular; friable to firm, hard; mrldly alkaline; 
moderately calcareous; abrupt, smooth boun- 
dary. 

Ckgl -6 to 12 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 3/2 moist) clay; common, fine, prom- 
inent yellowish brown (IOYR 5/6 moist) mot- 
tles; weak, fine pseudo granular; friable to firm, 
hard; mildly alkaline; moderately calcareous. 

Ckg2 -12 to 18 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 3/2 moist) clay; common, fine promi- 
nent yellowish brown to strong brown (IOYR 
5/6 to 7.5YR 5/6 moist) mottles; weak, fine 
pseudo granular; friable to firm, hard; mildly 
alkaline; weakly calcareous. 

Ckg3 -18 to 24 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 3/2 moist) clay; common, fine pro- 
minent yellowish brown (10YR 5/6 moist) mot- 
tles; weak, fine pseudo granular; firm, hard: 
moderately alkaline; weakly calcareous. 

Ckg4 -24 to 30 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 3/2 moist) silty clay; common, fine, 
prominent yellowish brown (10YR 5/6 moist) 
mottles; weak, fine pseudo granular; firm, hard; 
mildly alkaline, weakly calcareous. 

Ckg5 -30 to 42 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 3/2 moist) clay; common, fine, pro- 
minent yellowish brown mottles (IOYR 5/6 
moist); weak: fine pseudo granular; firm, hard; 
mildly alkahne; moderately calcareous; clear, 
smooth boundary. 

Ckg6 -42 to 46 inches, dark gray (2.5Y 4/0 dry, 
10YR 2/1 moist) silty clay loam; weak, fine 
pseudo granular; friable, slightly hard; mildly 
alkaline; moderately calcareous. 

Mapping Units 
High BZufJ ( 1,421 acres) 
These are areas of normal High Bluff soils. 

Minor amounts of the Osborne and Poplar Point 
series may be present. 

HOBSON SERIES 
The Hobson Series consists of moderately well 

drained Orthic Black soils developed on thin 
sandy moderately coarse to coarse, weakly to 
moderately calcareous deltaic and lacustrine de- 

posits overlying moderately calcareous lacustrine 
clay. They may have a temporary water table 
above the fine textured clay in early spring. 
Permeability is moderately rapid in the coarse 
textured sediments, and slow in the underlying 
clay. Natural vegetation consists of ta11 prairie 
grasses. 

The soils are characterized by a dark gray to 
very dark gray Ah horizon 6 to 10 inches and a 
brown Bm horizon 8 to 12 inches thick. A lime 
accumulation zone of 3 to 5 inches may be 
present. In most cases, the solum is developed 
in the coarse textured sediments and is similar to 
the Hochfeld Series. However, where the mod- 
erately coarse sediments are shallow at approxi- 
mately 24 inches, the B horizon is developed 
partly in the fine textured sediments. Under these 
conditions, no lime accumulation zone is present. 

Mnpping Units 
Hobson Fine Sandy Loam (282 acres) 
These are areas of normal Hobson soils. Minor 

inclusions of Elm Creek series may be present. 

HOCHFELD SERIES 

The Hochfeld Series consists of moderately 
well to well drained Orthic Black soils developed 
on moderately calcareous, moderately coarse tex- 
tured deltaic and alluvial deposits. These deposits 
are usually stratified having many thin alternate 
layers of fine sandy loam to fine sand and under- 
lain by finer textured alluvial and lacustrine de- 
posits at depths ranging from 4 to 15 feet. They 
occur on gently sloping levees along stream chan- 
nels north of the Assiniboine River. Runoff is 
moderate, and permeability is moderate to rapid. 
Native vegetation consists of ta11 prairie grasses. 

The soils are characterized by a dark gray to 
very dark gray Ah horizon 6 to 10 inches thick, a 
brown Bm horizon 6 to 16 inches thick and a pale 
brown C horizon. A few iron mottles are usually 
present in the C horizon. A description of a rep- 
resentative profile of Hochfeld Series is given 
below : 

TABLE 20 

Analysis of Hochfeld Fine Sandy Loam 

Horizon 
Mechanical Analysis 

Depth 
% 

% 
(inches) Sand S% C?y $%~IL pH 

îzl o- 8-24 8 75 69 :: :5 :9 6.6 6.7 
BCk 24-30 72 15 13 7.6 

30-44 90 5 7.9 
44-50 68 7.9 
50+ 83 7.9 

Cond. 
mmhosi Ca800, 

Yo 

cm3 Equiv. *hg. 
-~-- 

0.2 0.0 2.0 0.2 
0.2 0 0 0.4 0.04 
0.4 9.0 0.6 0.06 
0.3 8.6 0.3 0.02 
0.4 14.0 0.4 0.04 
0.4 12.5 - - 

CEG NH4 Ac ExtractableCations 
m.e.J - -~-- 

100 gm. Ca a x Na 
~~~ ~-- 

17.4 13.3 3.6 0.4 0.1 
14.6 10.2 3.8 0.3 0.3 
5-31 z 1 z 
- - - - - 
- - - - - 
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Ah -0 to 8 inches? dark gray (1OYR 3.5/1 dry, 
10YR 2/2 molst) fine sandy loam; weak, fine 
granular to single grain; very friable, loose; 
neutrâl; char, wavy boundary. 

Bm -8 to 24 inches, brown (10YR 5/3 dry, 1OYR 
4/2 moist) fine sandy loam; weak, fine granu- 
lar to single grain; very friable, loose; neu- 
tral; clear, wavy boundary. 

BCk -24 to 30 inches, grayish brown (IOYR 5/2 
drv. 1OYR 4/2 moist) fine sandv loam: sinnle 
grain; loose; mildly alkaline; moderatély cal- 
careous.; with white (IOYR 8/2 dry) carbonate 
concretIons; clear, wavy boundary. 

Ckgjl -30 to 44 inches, pale brown (10YR 6/3 dry, 
1OYR 4/2 moist) fine Sand; common, medium, 
distinct, white mottles of carbonate (10YR 8/2 
dry) and few, fine to medium, prominent yel- 
lowish brown iron mottles (10YR 5/8 moist); 
single grain; loose; moderately alkaline; moder- 
ately calcareous. 

Ckgj2 -44 to 50 inches, white (10YR 8/1 drv, 1OYR -. 
8/2 moist) fine sandy l&am; very friable, soft; 
moderately alkaline; moderately calcareous; 
gz;pt yellowish brown (IOYR 5/8 molst) 

Ckgj3 -50 incges plus pale brown (IOYR 6/3 dry, 
10YR 5/4 moist) loamy fine Sand; common, 
medium, prominent yellowish red (SYR 4/6 
moist) mottles; single grain; loose; moderately 
alkaline; moderately calcareous. 

Mapping Vnits 
Hochfeld Fine Sandy Loam (2,323 acres) 
These are areas of normal Hochfeld soils. 

Minor areas of Reinland Series may be included in 
these soi1 areas. 

Hochfeld-Rosengart Complex (122 acres) 
Very gently sloping, complex areas of Rosengart 

and Hochfeld soils occurring in approximately 
equal proportions on levees of streams north of 
the Assiniboine River. The Hochfeld soils occur 
on slightly elevated point bar ridges while the 
medium textured Rosengart soils occur on level 
positions between the ridges. 

ISAFOLD SERIES 

The Isafold Series consists of well drained to 
moderately well drained, Rego Black soils de- 
veloped on extremely calcareous, glacial and 
water-worked till. Surface textures vary from sandy 
loam to clay due to the inclusion of soils with 
a very thin mantle of lacustrine sediments less than 
6 inches thick. These soils occur in the notiheast- 

ern part of the map area on irregular gently sloping 
terrain. Stoniness ranges from slightly to mod- 
erately stony. 

The solum of the Isafold Series consists of a 
very dark gray Ah horizon 5 to 8 inches thick, 
a strongly carbonated AC horizon several inches 
thick grading into a very strongly to extremely 
calcareous light gray glacial till. A representative 
profile of the Isafold Series is described below: 
L-H -1% to 0 inches, very dark gray to black (10YR 

2.5/1 dry, 10YR 2/2 moist) partially decom- 
posed, moderately alkaline sod mat. 

Ahk -0 to 6 inches, very dark gray to black (10YR 
2.5/1 dry, 10YR 2.5/1 moist) light clay; moder- 
ate, fine granular; friable, hard; moderately al- 
~~~;~a;derately calcareous; abrupt, smooth 

ACk -6 to 8 ihches, gray (2.5Y 6/0 dry, 5Y 4/1 
moist) clay loam; weak, fine granular; friable, 
slightly hard; moderately alkaline; strongly cal- 
careous; abrupt, smooth boundary. 

Ckl -8 to 11 inches, light gray (2.5Y 7/2 dry, 2.5Y 
6/4 moist) gravelly loamy Sand; single grain; 
loose; moderately alkaline, very strongly cal- 
careous; a very thin, fine grave1 lens occurs at 
the contact of the Ck .2 horizon. 

Ck2 -11 inches plus, light : gray (2.5Y 7/2 dry, 5Y 
6/4 moist) clay loam; weak, fine pseudo granu- 
lar; friable, hard; moderately alkaline; ex- 
tremely calcareous glacial till. 

Mapping Units 
Zsafuld Series ( 102 acres) 
These are smooth, gently sloping areas of 

normal Isafold soils. These soils occur in a 
transition zone of thin lacustrine sediments over- 
lying water-worked glacial till in the extreme 
northeastern section of the map area. The lacus- 
trine sediments are very thin and discontinuous. 
Minor areas of imperfectly drained Lundar soils 
(Gleyed Carbonated Rego Black), poorly drained 
Clarkleigh (Carbonated Rego Humic Gleysol) 
soils, or Kline soils may be included. Stones and 
cobbles may offer slight hindrance to cultivation 
in areas where the water-worked till occurs at the 
surface. 

Isafold-Kline Complex ( 1,446 acres) 
Areas of Isafold and Kline soils occur in com- 

plex ridge and swale patterns. Isafold soils com- 
prise about 70% of these areas on the moderately 
well drained narrow ridges while the Kline soils 

Horizon 

--- 
LH 
Ahk 
ACk 
Ckl 
Ck? 

TABLE 21 
Analysis of Isafold Clay Loam 

Mechanical Analysis 
-~-~ Gond. % 

Depth % 
stt % 

mmhosl CaCOs cai- Dk 
CEG NH4 Ac Extractable Cations 
m.e./ ~~-- 

(inches) Sand Clay pH cms Equiv. cite mite 100gm. Ca Mg K Na 
~~ ~-----~ -- 

IX- 0 
i i 37 27 29 40 34 

7.8 0.7 2.4 0.1 2.2 12.0 1.0 - 
E 8 8.0 8.2 0.6 0.6 32.4 7.6 15.2 1.3 15.8 5.8 5.3 1.7 0.5 0.2 36; - 22.3 - 13.8 - 0.5 - 03 - 
8-11 79 12 9 8.2 0.4 44.8 14.1 28.3 - - - - - - 
11+ 27 41 32 8.2 0.4 49.6 15.9 31.0 - - 11_3 - - - - 
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occupy the poorly drained intervening depres- 
sional positions. Minor areas of Lundar (Gleyed 
Rego Black) may be included in these complex 
soi1 areas. 

Zsafold, Moderately to Strongly Stony Phase- 
Kline Complex (646 acres) 
These are areas of Isafold soils with a range 

in surface stoniness to constitute a severe handicap 
to cultivation. The Isafold soils comprise about 
70% of these areas and occur on the moderately 
well drained ridges while the Kline soils occupy 
the poorly drained intervening depressional posi- 
tions. Minor areas of Lundar (Gleyed Rego 
Black) may be included in these complex soi1 
areas. 

KLINE SERIES 
The Kline Series consists of poorly drained 

Rego Humic Gleysol soils developed on thin, 
fine textured moderately to strongly calcareous 
lacustrine deposits overlying extremely calcareous, 
stony, medium to moderately fine textured water- 
worked till. They occupy the low lying lands in 
the low ridge and swale terrain in the northeastern 
portion of the map area. Natural vegetation is 
dominantly meadowgrasses and sedge with some 
willow. 

The Kline soils are characterized by a thin LH 
of 2 to 5 inches, a very dark gray to dark gray 
Ah horizon 4 to 6 inches thick, and a dark gray 
to olive gray calcareous C horizon. The solum is 
similar to the Osborne clay, however the proper- 
ties of the subsoil are similar to the Ck horizon 
of the Isafold Series. 
Mapping Units 

Kline Clay (7 17 acres) 
These are areas of normal Kline soils. Minor 

inclusion of Clarkleigh serles may occur. 
Kline Clay, slightly saline phase (128 acres) 
These are areas of Kline clay soils that contain 

sufficient soluble salts other than gypsum in the 
rooting zone to affect crops. The salts are dom- 
inantly magnesium sulphate with some sodium 
chloride. The distribution of soluble salts in these 
soils is not uniform, with concentrations varying 

throughout the area mapped and varying from 
year to year depending on such climatic conditions 
as precipitation, evaporation and length of dry 
periods. Saline areas are usually noted in the field 
by areas of poor trop growth occurring in very 
erratic pattern. 

Zsafold-Kline Complex (1,446 acres) 
See Isafold Series. 
Zsafold moderately to strongly stony phase- 
Kline Complex (646 acres) 
See Isafold Series. 

LA SALLE SERIES 
The La Salle Series consists of moderately well 

drained Cumulic Regosol soils developed on 
moderately to strongly calcareous, medium to 
moderately fine, stratified, recent alluvial deposits. 
These soils are located on the gently sloping ‘to 
irregular sloping levees along the Assiniboine, 
Elm and La Salle rivers. Runoff and permeability 
are moderate. Native vegetation consists dom- 

FIGURE 16 
Soi1 profile of La Salle Series. A Cumulic Regosol on 
medium to moderately fIne textured alluvial deposits. 

TABLE 22 
Analysis of La Salle Silty Clay Loam 

MechanicalAnslysis 
Horizon ---- 

MS 
Coud. 

Depth % mmhost Ca& 
(inches) Sand SS Ci& 1/3Atm. pH cm3 Equiv. 

_---- ~- ---- 

31 5-1: 20 5; 38 z: ;:4 E 1::: 2.9 1.2 

ckz 11-17 17-23 2; 16 5; 7.6 7.7 0.2 0.2 13.5 16.2 0.9 0.7 

CE 7.9 7.9 0.2 0.2 17.9 17.0 0.4 0.4 
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-- 
0.3 26.8 
0.1 19.6 
- 
- 16-Z 
- - 

NH4 Ao ExtraotableCatio 
--- 

ca Mg K 
--- 

2:: 
4.8 2.8 
5.4 0.8 

- - - 
- - - 
- - - 
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FIGURE 17 FIGURE 18 
Onion trop grown on La Salle soils. Crop of field peas growing on La Salle soils. 

inantly of deciduous woods of elm, ash, basswood 
and Manitoba maple and some ta11 prairie grasses. 

The soi1 is characterized by a weak dark gray 
Ah horizon that is somewhat darker than the C 
horizon. The underlying material consists of 
stratified layers of dominantly silt loam to silty 
clay loam texture with strata of very fine to fine 
Sand. A description of a representative soi1 profile 
of the La Salle Series is given below: 
AP -0 to 5 inches, dark grayish brown to grayish 

brown (2.5Y 4/2 to 5/2 dry, 10YR 2/2 moist) 
silty clay loam; weak, fine granular; friable and 
hard; neutral; abrupt, smooth boundary. 

Ckl -5 to 11 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 4/4 moist) silty clay loam; weak, 
fine pseudo granular; plastic, hard; mildly alka- 
line; moderately calcareous. 

Ck2 -5 to 11 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 4/4 moist) silt loam, weak, fine 
pseudo granular; slightly plastic, slightly hard; 
mildly alkaline; moderately calcareous. 

Ck3 -17 to 23 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 4/4 moist) silty clay loam; weak, fine 
pseudo granular, plastic, slightly hard; mildly 
alkaline; strongly calcareous. 

the surface in some areas. These soils have mod- 
erate permeability and moderately high water 
holding capacity. Minor areas of the Gervais 
Series may be present. 

La Salle, Gently Undulating Phase (1,088 
acres) 
These are areas of normal La Salle soils on 

gently undulating topography. On the point bar 
ridges the surface texture is normally coarser 
ranging from silt loam to fme sandy loam; on the 
level areas between the ridges, the dominant tex- 
ture is silty clay loam. Minor inclusions of the 
Gervais Series are present. 

Ck4 -23 to 35 inches, pale brown (10YR 6/3 dry, 
2.5Y 4/4 moist) silt loam; weak, fine pseudo 
granular; friable, soft; moderately alkaline; 
stronalv calcareous. 

Ck5 -35 i&es plus, pale brown’(lOYR 6/3 dry, 2.5Y 
4/4 moist) very fine sandy loam; weak, fine 
pseudo granular grading to a single grain; 
friable, loose: moderatelv alkaline: stronalv cal- 
careous. 

Mapping Units 

- 

La Salle (10,912 acres) 
These are areas of normal La Salle soils. The 

dominant surface textures of these soils is silty 
clay loam, but varies from loam to clay loam. 
Texture may become coarser at 3 to 4 feet below 
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FIGURE 19 
Crop of carrots grown on La Salle soils. 
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La Salle-Gervais Complex (2,362 acres) 
These are complex gently sloping areas of La 

Salle and Gervais soils occurring on levees along 
the La Salle, Elm and Assiniboine Rivers. There 
is generally an equal portion of the two soils 
within the map unit. The moderately well drained 
La Salle soils occur on the slightly elevated posi- 
tions (point bar ridges), while the imperfectly 
drained Gervais soils occur on the level interven- 
ing positions. 

La Salle-Fortier Complex (678 acres) 
See Fortier Series. 
La Salle-Shellmoutb Complex (275 acres) 
These are areas of La Salle and Shellmouth 

soils occurring along the moderately to steeply 
sloping valley of the Assiniboine River west of 
Portage la Prairie. The La Salle soils occur on 
the moderately well drained, lower slope positions, 
while the Shellmouth soils are found on the 
rapidly to well drained Upper slope positions. 

LELANT SERIES 
The Lelant Series consists of poorly drained 

Carbonated Rego Humic Gleysol soils developed 
on moderately to strongly calcareous, moderately 
coarse to coarse textured deltaic deposits. These 
soils occur above the Gladstone Beach (875 ft. 
a.s.1. contour) in the southwestern part of the 
map area. The surface texture ranges from very 
fine sandy clay loam to loamy fine Sand. Texture 
below the surface layers grade to fine Sand. 
Lacustrine clay underlies the fine Sand at depths 
from 4 feet near the Gladstone Beach to 10 feet 
or more in the southwestern corner of the map 
area. These soils have a very high watertable 
throughout the year due to position and the clay 
substrate. The natural vegetation is willow, 
meadow grasses, sedges, reeds and some cattails. 
A description of a representative profile of the 
Lelant Series is given below: 
L-H -3 to 0 inches, black to very dark brown (IOYR 

2/1 to 3/3 dry, 5YR 2/1 moist) partially de- 
composed sod mat; mildly alkaline; weakly cal- 
careous; abrupt, smooth boundary. 

Ahkgj -0 to 3 inches, dark gray (1OYR 3/1 dry, IOYR 
2/1 moist) loamy fine Sand; singie grain; loose; 
moderately alkaline; weakly calcareous; abrupt, 
wavy boundary. 

Ckg -3 to 15 inches, light olive gray (5Y 6/2 dry, 
SY 5/1 moist) loamy fine sand grading to fine 

FIGURE 20 
Soi1 profile of Lelant Series. A Carbonated Rego U.r-‘- 
Gleysol developed on coarse textured deltaic dcpusm 

(scale interval is 6-inch) 

sand below; many, medium,, prominent yellow- 
ish red (SYR 4/8 moist) u-on mottles; single 
grain; loose; moderately alkaline; moderately 
calcareous. 

Mapping Units 
Lelant (890 acres) 
These are areas of normal Lelant soils. The 

surface texture is normally fine sandy loam to 
loam, but ranges from very fine sandy clay loam to 
loamy fine Sand. Texture in the subsurface layer 
grades to fine Sand within 12 to 15 inches of the 
surface. Lacustrine clay generally occurs at 4 to 
10 feet from the surface. The watertable exists 
at or very near the surface throughout the year. 

LONG PLAIN SERIES 
The Long Plain Series consists of imperfectly 

drained Gleyed Orthic Regosol soils developed 
on weakly to moderately calcareous sandy deltaic 
deposits. These sandy deposits are underlain by 
fine textured lacustrine sediments at depths from 
6 to 12 feet below the surface. These soils have 
a high watertable because of position and the 

TABLE 23 
Analysis of Lelant Loamy Fine Sand 

Mechanical Analysis 
Horizon -~~ Cond. % CEC NH, Ac Extractable Cations 

Depth % mmhos/ CaCOs m.e./ -- ~ - 
(inches) Sand dt ,;a, pH cm> Equiv. 

0;. $a, 
100gm. Ca Mg K Na 

-~--~------- 
L-H 3- 0 

o- 3 ii 8 
7.7 0.6 2.4 10.9 

1: 8.0 0.3 0.9 1.7 o_I 12.5 17.4 2.2 z2 0.2 3-15 78 12 8.2 0.2 14.5 0.2 - - - - - - 
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Horizon 

----- 
i? 
cg; 2; 
Ckg2 

TABLE 24 
Analysis of Long Plain Fine Sand 

Mechanical Analysis 
--- 

M% 
Cond. 

Depth % mmhos/ Ca308, 
(inches) Sznd szt CT& 1/3Atm. pH cm3 Equiv. 

0;. 

-- ~~ --- 
0- 7 84 11 

94 3 : : 
7.6 2.2 0.5 0.9 0.1 

7- 9 8.0 1.6 0.5 0.1 - 
9-22 93 

226 :; 2 i z 
8.0 1.3 0.5 0.1 - 

36-39 79 1: 1: 4 

8.2 8.1 2.1 1.4 0.8 6.3 - - - 

8.0 2.0 12.5 - 1 
3948 94 2 4 - a.3 0.2 5.6 - - 

occurrence of the clay substrate. They occur 
dominantly in the southwest portion of the map 
area west of the Gladstone Beach (875 ft. a.s.1. 
contour). Topography is level to gently sloping, 
runoff is moderately slow, and permeability is 
rapid in the surface but impeded at lower depths 
due to high watertable. 

The soi1 is characterized by a weakly developed 
profile with a gray to dark gray Ap horizon, a 
somewhat leached and hydrolyzed C horizon 15 to 
26 inches thick with numerous iron mottles, a 
moderately to strongly calcareous calcium carbon- 
ate layer 3 to 6 inches thick and a strongly iron 
mottled subsoil. In some profiles, the leached C 
horizon above the Ccag has a bleached layer 
below the plow layer and a lime free, pale brown 
to brown zone with mottles. A thin clay accumula- 
tion layer approximately 1 inch thick may be 
present above the Ccag layer. A representative 
profile of the Long Plain Series is described below: 
AP -0 to 7 inches, dark gray (IOYR 4/1.5 dry, 

1OYR 3/2 moist) fine Sand; weak, fine granular 
to single grain; loose; mildly alkaline; abrupt, 
smooth boundary. 

C -7 to 9 inches, gray (10YR 5.5/1.5 dry, 10YR 
5.5/2 moist) fine Sand; single grain; loose; 
moderately alkaline; clear, smooth boundary. 

cg1 -9 to 22 inches, brown (IOYR 5/3 dry, 1OYR 
.5/2 moist) fine Sand; common, medium, pro- 
minent strong brown mottles (7SYR 5/6 to 5/8 
moist); single grain; loose; moderately alkaline; 
clear, smooth boundary. 

cg2 -22 to 30 inches, light brownish gray (2.5Y 6/2 
dry, 10YR 5/2 moist) fine Sand; many, medium, 
prominent, strong brown iron mottles (7.5Y 5/6 
to 5/8); single grain; loose; moderately alka- 
line; clear, smooth boundary. 

Ckgl -30 to 36 inches, light gray (2.5Y 7/2 dry, 1OYR 
6/3 moist) fine Sand; few, fine, prominent strong 
brown (7.5YR 5/6 moist) mottles; single grain; 
loose; moderately alkaline; moderately calcare- 
ous; clear, smooth boundary. 

Ccag -36 to 39 mches, white (2.5Y 7.5/2 dry, 5Y 6/3 
moist) medium sandy loam; white carbonate 
concretions (5Y 8/1 dry), few, fine, distinct, 
greenish gray concretions (5BG 6/1 moist); 
single grain; loose, slightly hard; moderately 
alkaline; moderately calcareous. 

Ckg2 -39 to 48 inches, light gray (2.5Y 7/2 dry, 2.5Y 
?/2 moist) medium Sand; common, fine to 
medium, prominent, strong brown (7.5YR 5/6 
moist) mottles; single grain; loose; moderately 
alkaline; weakly to moderately calcareous. 

CEC NH, Ac Extractable Cations 
m.e.f ---- 

100gm. Ca Mg K Na 
----- 

6.5 6.8 1.9 0.1 0.1 
3.7 3.2 1.3 0.1 0.1 
5.0 4.4 1.0 0.1 0.1 
3.7 - - - - 
2.9 - - - - 
- - - - _ 

-1-1-1-r 
Mapping Units 

Long Plain Fine Sand to Loamy Fine Sand 
(2,989 acres) 
These are areas of normal Long Plain soils. 

Minor inclusions of the Almasippi soils or Willow- 
cres’t soils may be present. 

Long Plain, Moderately Eroded Phase ( 1,126 
acres) 
These are areas of Long Plain soils that have 

had slight to moderate wind erosion. Minor 
amounts of the Almasippi and Willowcrest soils 
may be present. 

MARQUETTE SERIES 

The Marquette Series consists of imperfectly 
drained Gleyed Rego Black soils developed on 
thin, fine textured, moderately to strongly calca- 
reous lacustrine deposits overlying extremely 
calcareous, stony, medium to moderately fine tex- 
tured water-worked till. They occur in the north- 
eastern part of the map area in a transition 
position between the Isafold soils on the high lime 
till and the Red River-Morris areas on the lacus- 
trine plain. In this transition area the subsoils 
are usually slightly saline. Topography is level 
to gently sloping; permeability is slow. Natural 
vegetation consists of ta11 prairie grasses and 
herbs. 

The Marquette soils are characterized by a 
very dark gray to dark gray, Ah horizon 8 to 15 
inches thick, a dark gray to gray ACk horizon 
3 to 8 inches thick, and an olive gray C horizon 
with concretions of gypsum. A grave1 lense of 
1 to 3 inches may be present at the contact of the 
clay and till. Where the clay is shallow the ACk 
horizon may be partly in\the high lime till. The 
solum is similar to the Red River soils where the 
clay is deeper. A description of a representative 
profile of the Marquette Series is given below: 

AP -0 to 5 inches, very dark gray to dark gray 
(IOYR 3.5/1 dry, 10YR 2/1 moist) silty clay; 
weak, fine granular; firm, hard; mildly alkaline; 
abrupt, smooth boundary. 
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TABLE 25 

Analysis of Marquette Silty Clay 

Mecbsoical 

Horizon 
Analysis 

--- Gand. % % 
Depth % % % mmhos/ CaCOa Cal- 

(inches) Sand Silt Clay pH cm’ l?quiv. cite 
--~----~- 
AP o-5 5 44 51 7.7 2.9 0.9 - 

ACk 11-17 bll 3 2 40 39 57 59 8.0 8.0 2.6 5.6 8.1 1.1 0.8 5.3 
f-h= 17-24 2 40 58 8.1 6.9 14.7 8.0 
IICkg 24-36 21 36 43 8.1 6.0 48.7 13.2 

Soluble eations in 

D?!o. 0%. 
CEC 

NH, ,z4;tE&mtable saturation extraet 

To% me.1 ------- 
m.e./l. 

mite C N 100gm. Ca Mg K Ns Ca Mg Na 
~----- ----- 

a.z 6.0 1.9 0.6 0.2 47.5 38.3 22.3 - 26.6 - 2.5 - - 1.7 12.0 11.5 24.4 26.3 7.2 7.8 

2.5 0.9 0.1 40.3 - - - - 23.6 51.8 15.4 
6.2 0.7 0.1 - - - - - 44.0 66.9 19.9 

26.8 0.3 - - - - - - 35.7 52.5 18.3 

Ahk -5 to 11 inches, dark gray (2.5Y 4/0 dry, 2.5Y 
3/2 moist)’ clay; weak, fine granular; finn, 
hard; moderately alkaline; weakly calcareous; 
gradua& irregnlar boundary. 

ACk -11 to 17 inches, gray (2SY 5.5/0 dry, 5Y 40 
moist) clay; smorphous to weak, fine, granular; 
firm, hard; moderately alkaline; moderately 
calcareous; gradual, wavy boundary. 

Ckgsa-17 to 24 inches, gray to light gray (2.5Y 6/0 
dry, 5Y 4/2 moist) clay to silty clay; common, 
fine, prominent yellowish brown (10YR 5/6 
molst) mottles; amorphous; firm, hard; moder- 
ately alkaline; moderately to strongly cal- 
careous; gypsiferous; clear, wavy boundary. 

IICkg -24 to 36 inches, light gray (2.5Y 7/2 dry, 5Y 
5.5/3 moist) silty clay; amorphous; firm, hard; 
moderately alkaline; extremely calcareous, 
weakly to moderately stony. 

Mapping Units 
Marquette Clay (5,626 acres) 
These are areas of normal Marquette soils that 

occur in the northeastern parts of the map area. 
Minor amounts of the Kline soils may be present. 

Marquette-Morris Complex (1,146 acres) 
These are areas of normal Marquette and 

Morris soils that occur together in a random 
intimate pattern and in approximately equal pro- 
portions. 

Marquette Saline Phase (640 acres) 
These are areas of slightly saline Marquette 

soils. Soluble salts usually occur in sufficient 
-quantity in the root zone to adversely affect trop 

growth. This effect is usually detected in the field 
by erratic growth patterns. 

Marquette Cobbly Phase (550 acres) 
These are areas of moderately to very stony 

Marquette soils with sufllcient cobbles on the sur- 
face to cause some interference with cultivation; 
some clearing may be required. 

MORRIS SERIES 
The Morris Series consists of imperfectly 

drained Gleyed Solonetzic Black soils developed 
on weakly to moderately calcareous lacustrine 
clay deposits. These soils occur in the northern 
and southeastern sections of the map area. Topo- 
graphy is level to very gently sloping, runoff is 
slow and permeability is very slow. Native vege- 
tation consists of ta11 prairie and prairie-meadow 
grasses. 

In the virgln state, these soils are characterized 
by a shallow Ah or Ahej 2 to 3 inches thick, 
dark gray to gray in color, a columnar, dark gray 
Bnjgjl horizon, 4 to 5 inches thick. The columns 
often have 1% to i/4 inch gray leached outer layer. 
This horizon grades into an amorphous, dark gray 
to black, waxy Bnjgj2 horizon that breaks into 
coarse subangular blocky peds. Gypsum is usually 
found in the du11 colored amorphous C horizon. 
Under cultivation, most of the columnar Bnl 
horizon is incorporated with the Ap horizon. In 
the moist condition, the Ap is cloddy and breaks 

Horizon Horizon 
I l 

M;$ch&if M;$ch&if 

--- 
Depth % 

%--- M:at Gond. 
Depth 

Gond. % 

(in&& Sand S?t. C$y (inches) Sand S?t. C$y A!/:. pH on+ 
mmhos/ mmhos/ $Xi: O$. 

NH, Ac Extraetable Catiom NH, Ac Extraetable Catiom 

Atm. pH oms f 
O$. TJL :Y$ ----- TJL :Y$ ----- 

N 100gm. Ca Mg K Na H N 100gm. Ca Mg K Na H 
-~-~ -~-~ --~-- --~ ~- -----~ ----~ 

Ahe Ahe O-2 O-2 12 12 33 55 33 55 32.8 32.8 6.2 6.2 0.2 0.2 0 3.6 0.3 3.6 0.3 39.7 39.7 16.4 16.4 14.9 14.9 1.8 1.8 0.6 0.6 6.0 6.0 
Bnjgjl Bnjgjl 3- 9 3- 9 5 24 71 5 24 71 41.5 41.5 6.2 6.2 0.2 0.2 0 2.3 0.2 2.3 0.2 47.6 47.6 18.5 18.5 22.4 22.4 1.1 1.1 1.6 1.6 4.0 4.0 
Bnjgj2 Bnjgj2 9-13 9-13 3 14 83 3 14 83 49.8 49.8 7.1 7.1 1.0 1.0 0.1 1.5 0.1 1.5 0.1 53.6 53.6 17.5 17.5 25.8 25.8 1.1 1.1 3.0 3.0 5.2 5.2 
BCkgj BCkgj 13-17 13-17 3 19 78 3 19 78 45.6 45.6 7.8 7.8 2.5 2.5 4.1 4.1 1.1 0.1 1.1 0.1 - - - - - - - - - - - - 
-%.l -%.l 17-24 17-24 3 28 69 3 28 69 41.9 41.9 8.0 8.0 6.4 6.4 12.5 12.5 

1 1 1 1 1 
- 

1 7 Cksg2 Cksg2 24-36 24-36 2 24 74 2 24 74 29.8 29.8 8.1 8.1 6.8 6.8 13.9 13.9 
- - 
- - 

- 
- 

- 
- 

- 
- 1 - 

- 
- 

- 
- 

TABLE 26 TABLE 26 

Analysis of Morris Clay Analysis of Morris Clay 

Soluble Cations on 
saturated extract 

m.e./l. 

Ca Mg Na 
--- 

- - - 
- - - 

s.0 s.8 12.5 
22.8 42.0 36.5 
23.8 48.0 34.5 
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Cksg2 -24 to 36 inches, grayish brown (2SY 5/2 dry, 
2.5Y 4/2 mois0 clav: common. fine to medium. 
prominent yellowish’ brown (iOYR 5/6 moistj 
iron mottles and gypsum crystals; amorphous 
breaking to weak, fine to medium granular; 
very firm, very hard; 
moderately calcareous. 

moderately alkaline; 

Mapping Units 
Morris Clay (9,651 acres) 
These are areas of normal Morris soils that 

occur dominantly in the eastern and northern parts 
of the map area. Minor amounts of Red River 
and Osborne soils are present. 

Red River-Morris Complex (4,602 acres) 
These are areas of normal Red River and Mor- 

ris soils which occur together in a random intimate 
pattern and in approximately equal proportions. 
These soils usually share the same sites in the 
landscape. 

Red River Slightly Saline Phase-Morris Com- 
plex (4,973 acres) 
These are areas of slightly saline Red River 

and Morris soils that occur together in intimate 
association and in approximately equal propor- 
tions. Soluble salts are present within the solum 
of the Red River soi1 while, in the Morris soil, 
the salts occur in the lower B and C horizons. 
Soluble salts usually occur in sufficient quantity 
in the root zone of this soi1 to adversely affect 
trop growth. This effect is usually detected in the 
field by erratic growth patterns. 

Marquette-Morris Complex ( 1,146 acres) 
See Marquette Series. 

FIGURE 21 
Soil profile of Morris clay. A Gleyed Solonetzic Black 
soi1 on fine textured lacustrine clay (scale interval is 

6 inches) 

under pressure into weak, medium to fine granu- 
lar peds; in the dry condition, the Ap is cloddy 
and hard, and breaks with difficulty into coarse 
clods or rounded blocks. In the moist state, the 
amorphous Bnjgj horizon is very firm, breaking 
into coarse subangular blocky peds or clods that 
become extremely hard when dry. A description of 
a representative Morris clay profile is given below : 
Ahe -0 to 2 inches, gray (10YR 5/1 dry, 1OYR 2/1 

moist) clay; moderate, fine granular; friable, 
hard; slightly acid; abrupt, smooth boundary. 

BA -2 to 3 inches, gray (IOYR 5/1 dry, 10YR 2/1 
moist) clay; moderate, medium granular; friable, 
hard; slightly acid; abrupt, smooth boundary. 

Bnjgjl -3 to 9 inches, dark gray (10YR 4/1 dry, 10YR 
2/1 moist) clay; compound,, strong coarse 
columnar and strong coarse blocky; very firm, 
extremely hard; slightly acid; clear, smooth 
boundary. 

Bnjgj2 -9 to 13 inches, dark gray (10YR 4/1 dry, 10YR 
2/1 moi@ clay; amorphous breaking to moder- 
ate, very coarse subangular blocky; very firm, 
very plastic, extremely hard; neutral; gradual, 
wavy boundary. 

BCkg -13 to 17 inches, grayish brown (2.5Y 5/2 dry, 
2.5Y 3/2 moist) clay; few, fine, prominent yel- 
lowish brown (IOYR 5/6 moist) mottles; amor- 
phous breaking to moderate, very coarse sub- 
angular blocky; very plastic, very firm, very 
hard; moderately alkaline; moderately calcare- 
ous; graduai, wavy lower boundary. 

Cksgl -17 to 24 inches, grayish brown (2.5Y 5/2 dry, 
2.5Y 4/2 moist) clay; common, fine to medium, 
prominent yellowish brown (10YR 5/6 moist) 
iron mottles and gypsum crysta!s; amorphous 
brreki;gmto weak, fine to medmm granu!ar; 

very hard; 
moderatel; calcareous. 

moderately alkalme, 

NEUENBERG SERIES 
The Neuenberg Series consists of Gleyed Car- 

bonated Rego Black soils developed on mod- 
erately to strongly calcareous, medium grading 
to moderately coarse to coarse textured sediments. 
These soils occur adjacent to the stream channels 
located to the north and northeast of Portage la 
Prairie. The underlying moderately coarse to 
coarse textured sediments may be up to 15 feet 
deep. Runoff is moderately rapid; permeability is 
moderate in the surface to rapid in underlying 
coarser sediments. The watertable usually occurs 
at depths of 8 to 12 feet below the surface during 
the growing season. 

They are characterized by a very dark gray, 
weakly to moderately calcareous Ah horizon 8 to 
13 inches; a lime carbonate accumulation layer 4 
to 6 inches thick, and a C horizon of dominantly 
medium texture grading to stratified loamy fine 
sand to fine sand materials with depth. 

These soils are similar in solum to the Gnaden- 
thal Series, but differ in the nature of the under- 
lying sediments. The Gnadenthal soils have dom- 
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TABLE 27 
Analysis of Neuenberg Loam 

Apk 
Ahk 
Cca 
IICkl 
IICk2 

Mechanical Analysis 

inantly medium texture grading to moderately fine 
sediments in the C horizon, while the Neuenberg 
Series are dominantly medium textured grading to 
moderately coarse to coarse textured sediments to 
depths of 8 feet or more. A description of a 
representative Neuenberg profile is given below: 
Apk -0 to 5 inches, very dark gray (10YR 3/1 dry, 

10YR 2/1 moist) loam; weak, fine granular; 
friable, slightly hard; mildly alkaline; weakly 
calcareous; abrupt, smooth boundary. 

Ahk -5 to 13 inches, very dark gray (IOYR 3/1 dry, 
10YR 2/1 moist) loam; weak, fine granular; 
friable, slightly hard; mildly alkaline; moder- 
ately calcareous; clear, wavy boundary. 

Cca -13 to 18 inches, light brownish gray (10YR 6/2 
dry, 10YR 5/2 moist) fine sandy loam; weak, 
fine granular; friable, slightly hard; moderately 
alkaline, strongly calcareous; gradual, smooth 
boundary. 

IICkl -18 to 26 inches, dark brown (10YR 3/3 dry, 
10YR 3/3 moist) to grayish brown (10YR .5/2 
dry) stratified medium sand and loam; moder- 
ately alkaline; moderately calcareous. 

IICk2 -26 to 48 inches, light brownish gray (10YR 6/2 
dry, 10YR 4/3 moist) dominantly loamy fine 
sand with thin strata of medium sand and fine 
sandy loam; single grain; loose, soft; moderately 
alkaline; moderately calcareous. 

Mapping Units 
Neuenberg Loam (5,536 acres) 
These are areas of normal Neuenberg loam. 

Minor inclusion of the Reinland soils may be 
present. 

Neuenberg-Reinland Complex (512 acres) 
These are areas of Neuenberg loam and Rein- 

land fine sandy loam occurring together on point 
bars in equal proportions. 

NEUHORST SERIES 
The Neuhorst Series consists of imperfectly 

drained Gleyed Carbonated Rego Black soils 
developed on moderately calcareous, moderately 
fine textured alluvial and lacustrine deposits. They 
occur in the intermediate position between the 
coarser textured Gnadenthal and the finer textured 
Deadhorse soils found along the meandering chan- 
nels north of the Assiniboine River. The terrain 
is usually level to very gently sloping. Runoff is 
slow and permeability is moderately slow to slow. 
The native vegetation is dominantly ta11 prairie 
and prairie-meadow grasses. 

The soi1 is characterized by a weakly calca- 
reous, very dark gray Ah horizon 10 to 16 inches 
thick, an AC horizon 3 to 8 inches thick, a Cca 
horizon varying in color from gray to white 
depending on the content of lime carbonate, and 
a light gray to pale yellow C horizon. The mod- 
erately fine to medium textured parent material 
is weakly gleyed, moderately calcareous, and may 
be stratified with sandy and clayey sediments. 

These soils are similar to the Gnadenthal and 
Deadhorse soils, differing from them in the 
dominant texture of the solum. The Gnadenthal 
soils are developed on medium textured sediments 
ranging from loam to light very fine sandy clay 
loam, while the Deadhorse soils are developed 
on silty clay to clay sediments. A description of a 
representative profile of the Neuhorst clay loam 
is given below: 
AP -0 to 6 inches, very dark gray (10YR 3/1 dry, 

1OYR 2/1 moist) silty clay; moderate, fine 
granular; friable, slightly hard; mildly alkaline; 
abrupt, smooth boundary. 

TABLE 28 
Analysis of Neuhorst Silty Clay 

Mechanical A Horizon -- 
Dwth % (inches) Sand SS -- ~~ 

AP 
Ahk F-14 5 55” 

ACk 14-20 20-24 : 57 
2448 1 75 

X%l~ ysis 

C;By pH --- 

Gond. 
mmhos. Cm~ 

ZZZ 
I 

:o 7.6 7.8 0.6 1.0 

22’ 7.9 7.8 2.7 1.7 

24 8.0 3.8 
I  I  

45 

ca&, 
Equiv. -- 

1.7 5.0 
5.0 3.3 

17.9 1.6 
28.2 1.0 
21.7 0.6 

ZZZ 

1 
_-  

-  

CEC 
m.e./ 
LOO gm. 

45.7 
36.2 

18-5 
- 

= 
I 

_- 

- 

NKc Ac Extractable Cations 
Ca 

39.2 
21.3 

16-l 
- 

Mg 
14.1 
12.8 

4.5 
- 

_- 

- 

K 

1.0 
0.5 

0.2 

-- 
Na -- 
0.2 
0.2 

T.1 
- 
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Ah -6 to 14 inches, very dark gray (10YR 3/1 dry, 
10YR 2/1 moist) clay loam; moderate, fine 
granular; friable, hard; moderately alkaline; 
weakly calcareous; gradua& wavy boundary. 

ACk -14 to 20 inches, light gray (10YR 6/1 dry, 
1OYR 3.5/1 moist) silty clay loam; weak, fine 
granular; friable, hard; moderately alkaline; 
strongly calcareous; gradual, wavy boundary. 

Ccagj -20 to 24 inches, light gray (10YR 6/1 dry, 
10YR 4/ 1 moist) silty clay; weak, fine granular; 
friable, hard; moderately alkaline; very strongly 
calcareous; contains gypsum crystals; clear, 
smooth boundary. 

Ckgj -24 to 28 inches, pale yellow (2.5Y 7/4 dry, 
2.5Y 5/4 moist) silt loam; common, fine, dis- 
tinct (10YR 5/6 moist) mottles; weak, fine 
pseudo granular; friable, slightly hard; moder- 
ately alkaline; strongly calcareous. 

Mapping Units 
Neuhorst Clay Loam (16,538 acres) 
These are areas of normal Neuhorst soils. 

Minor inclusions of Gnadenthal soils or Dead- 
horse soils may be present. 

Neuhorst-Dugas Complex (89 acres) 
These are areas of Neuhorst and Dugas soils 

occurring in random patterns and in approxi- 
mately equal proportions. Most of these soi1 areas 
occur in intermediate positions between the 
numerous stream channels that occur north of the 
Assiniboine River. 

Neuhorst Clay (698 acres) 
These are areas of Neuhorst soils with a thin 

clay surface layer 6 to 10 inches thick. Minor 
amounts of Deadhorse soils may also be present. 

Neuhorst-Gervais Complex (218 acres) 
These are areas of Neuhorst and Gervais soils 

that occur in the south-central part of the map 
area. The Neuhorst soils occur on areas not 

FIGURE 22 
Sugar beets growing on Neuhorst clay loam soil. 
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affected by deposition of soi1 during spring runoff, 
while the regosolic Gervais soils occur along the 
spring flow patterns. 

Neuhorst Clay Loam, Saline Phase (4,755 
acres) 
These are areas of Neuhorst soils that contain 

soluble salts within the solum or rooting zone in 
sufficient amounts to adversely affect trop growth. 
The presence of salts cari be detected in the field 
by irregular grow’th patterns which in turn reflect 
the variable distribution of salts in the area. Minor 
inclusions of Deadhorse clay or Gnadenthal loam 
may be present. 

NEWTON SIDING SERIES 
The Newton Siding Series consists of imper- 

fectly drained Gleyed Carbonated Rego Black 
soils developed on thin, moderately fine textured, 
moderately to strongly calcareous sediments over- 
lying sandy, coarse to moderately coarse textured 
sediments. They occur northeast of Portage la 
Prairie adjacent to areas mapped as Neuenberg 
loams, The topography is level to very gently 
sloping. Runoff is slow, and permeability is mod- 
erately slow to slow. The native vegetation con- 
sists of dominantly ta11 prairie and prairie-meadow 
grasses. 

The soi1 is characterized by a weakly calca- 
reous, very dark gray Ah horizon 10 to 16 inches 
thick; a gray AC horizon 3 to 8 inches thick; 
and a light gray to light brownish gray C horizon. 
A lime accumulation zone of 4 to 6 inches thick 
may be present below the AC horizon. These soils 
have a similar solum as the Neuhorst Series, 
but differ from them in the texture of the under- 
lying sediments; the Neuhorst soils have dom- 
inantly stratified medium to moderately fine- 
textured sediments with thin strata of coarser 
sediments while the Newton Siding soils have 
dominantly stratified fine sand to loamy fine sand 
sediments with thin strata of fine sandy loam. A 
description of a representative Newton Siding 
clay loam profile is given below: 
AP -0 to 5 inches, very dark gray (IOYR 3/1 dry) 

silty clay loam; moderate, fine granular; friable, 
slightly hard; mildly alkaline; noncalcareous; 
clear, smooth boundary. 

Ahk -5 to 15 inches, very dark gray (10YR 3/1 dry) 
silty clay loam; moderate, fine granular; friable, 
slightly hard; mildly alkaline; weakly cal- 
careous; gradual, wavy boundary. 

ACk -15 to 20 inches, gray to light gray (IOYR 6/1 
dry) silt loam; weak, fine granular; friable, 
slightly hard; moderately alkaline; strongly cal- 
careous; gradual, wavy boundary. 

Cknj -20 to 38 inches, light gray (IOYR 7/2 dry) silty -_ 
clay loam; weak, fine-pseudo granular; friable, 
sliehtlv hard: moderatelv alkaline: stronalv cal- 
careois; clear, smooth boundary.. -. 

IICkgjl-38 to 48 inches, light brownish gray (IOYR 
6/2 dry) stratified, dominantly fine sand with 
fine sandy loam strata; few, fine, faint mottles; 
single grain; loose; moderately alkaline; moder- 
ately to strongly calcareous. 
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TABLE 29 

Analysis of Newton Siding Clay Loam 

Horizon 

2k o- 5-15 5 18 14 il Z8 
ACk 15-20 26 
Ckgj 

E8 
i :Fi 35 

IICkgjl 51 36 13 

M%t 
1/3 Atm. pH 
~- 

37 7.6 7.5 

ii 8.3 8.4 
17 8.2 

Mapping Units 
Newton Siding Clay Loam (922 acres) 
These are areas of normal Newton Siding soils. 

Minor inclusions of Neuenberg loam or Dugas 
clay may be present. 

OSBORNE SERIES 

The Osborne Series consists of poorly drained 
Rego Humic Gleysol soils developed on mod- 
erately to strongly calcareous fine textured al- 
luvial and lacustrine deposits. They occur mainly 
north of No. 4 Highway, and in the southeastern 
portion of the map area in association with Dead- 
horse and Morris soils. Drainage is poor due 
to the depressional topography, while permeability 
is slow due to fine textured deposits. Salts are 
prevalent in some of these soils in the vicinity of 
the Delta Marsh and in the eastem part of the 
map area. Native vegetation consists of meadow 
grasses, sedges, reeds and cattails. 

Osborne soils are characterized by a thin or- 
ganic L-H horizon, a very dark gray to dark gray 
Ah horizon 4 to 7 inches thick, and a dark gray 
to olive gray, calcareous C horizon that is gleyed 
and mottled with iron. On cultivation, the Ap 
horizon mav be peaty due to incorporation of the 
organic L-H layer with the subsurface minera1 
horizons. Similar soils that are stratified, dom- 
inantly fine texture with dark colored former 
Ah horizons, have been included. A description 
of a representative Osborne Series profile is given 
below : 

Horizon 
IMechanical Analysis 

--- 
Depth 

(inoh. S:d S% CEy 

o- 5 
5-11 

Ckg2 11-17 
17-23 

55 43 
Ckg5 i 40 58 

= 

1 
_- 

- 

-l---4-l-l -1 -1 -I- 
0.9 0.0 4.1 35.9 21.8 12.7 2.5 0.2 
0.5 1.3 3.2 34.8 24.1 12.0 0.8 0.2 
1.0 19.9 0.5 
0.3 23.8 0.6 19.2 1 1 1 1 
0.4 15.0 0.3 - - - - - 

APk -0 to 5 inches, dark gray (10YR 4/1 dry, 10YR 
2/ 1 moist) clay; weak, fine granular; firm, plas- 
tic, hard; moderately alkaline; weakly cal- 
careous; abrupt, smooth boundary. 

Ckgl -5 to 11 inches, light gray (10YR 7/1 dry, 5Y 
4/1 moist) clay; amorphous breaking to weak, 
fine pseudo granular; firm, very hard; moder- 
ately alkaline; moderately calcareous; clear, 
wavy boundary. 

Ckg2 -11 to 17 inches, white to light gray (10YR 7/ l- 
8/1 dry, SY 5/1 moist) silty clay; white lime 
concrettons (10YR 8/1 moist); fine, pseudo gran- 
ular; firm, very plastic, hard; moderately alka- 
line; strongly calcareous; clear, smooth boun- 
dary. 

Ckg3 -17 to 23 inches, white (10YR 8/1 dry, 5Y 5/2 
moist) silty clay; white lime concretions (IOYR 
8/1 moist) and common, fine to medium, pro- 
minent yellowish red (5YR 5/6 moist) mottles; 
amorphous to weak, fine pseudo granular; firm, 
very plastic, hard; moderately alkaline, strongly 
calcareous; clear, smooth boundary. 

Ckg4 -23 to 35 inches, white (IOYR 8/2 dry, 5Y 5/2 
moist) silty clay; light gray (10YR 7/1 moist) 
carbonate concretions; common, fine to me- 
dium, prominent reddish brown (5Y 4/4 moist) 
mottles; amorphous to weak, fine granular; 
firm, very plastic, hard; moderately alkaline; 
strongly calcareous; abrupt, clear boundary. 

Ckg5 -35 to 48 inches, white (10YR 8/2 dry, 5Y 4/2 
moist) clay; common, fine to medium, promi- 
nent reddish brown (5YR 4/4 moist) mottles; 
amorphous breaking to moderate, coarse pseudo 
granular; firm, very plastic, hard; moderately 
alkaline. 

Mapping Units 
Osborne Clay (20,603 acres) 
These are areas of normal Osborne soils. Minor 

amounts of Deadhorse clay or Red River clay may 
be present on areas of slightly higher relief. 

TABLE 30 

Analysis of Osborne Clay 

M%t 
13 Atm PH 

7.8 
8.2 
8.0 
8.0 
7.9 
7.8 

Gond. 
I  nmhos/ 

OFil3 
_- _- 

0.4 
0.3 
0.4 
0.5 
0.8 
1.0 

-  - 
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% O&f$ 
--~ 

3.8 2.7 0.3 
15.1 0.6 0.1 

2: 0:: :i:: 
20.4 0.6 <Oo.l 

9.5 0.7 <O.l 

CEC 
m.e./ 
00 gm. 

51.1 
33.7 

28.6 
- 
- 

= 
I NH, Ac Extractable C&ons 

=-(T( K Na 

0.5 
0.6 

13.5 1 17.7 1 0.6 
- I - I - 
-l-l- 

0.4 
0.5 

0_8 
- 
- 
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Osborne Clay, Saline Phase (6,402 acres) 
These are areas of Osborne clay soils that con- 

tain sufficient soluble salts other than gypsum 
in the rooting zone to adversely affect crops. 
These salts are dominantly magnesium sulphate, 
but sodium chloride occurs in appreciable quanti- 
ties in some areas. These soils occur mainly in the 
Delta Marsh area and in the eastern section of 
the map area. 

Osborne Clay, Peaty, Saline Phase (858 acres) 
These are areas of Osborne clay soils having a 

peaty surface layer 6 to 16 inches t.hick and 
soluble salts other than gypsum within the rooting 
zone to affect trop growth. These soils occur 
mainly in the eastem section of the map area. 

PIGEON LAKE SERIES 

The Pigeon Lake Series consists of imperfectly 
drained Gleyed Cumulic Regosol soils developed 
on thin, 24 to 36 inches of medium to moderately 
fine textured, moderately to strongly calcareous 
recent alluvium, overlying lacustrine clay. Topo- 
graphy is very gently sloping to level. Permeability 
in the medium to moderately fine textured sedi- 
ments is moderate to moderately slow and slow in 
the fine textured sediments. Runoff is moderately 
slow to slow. Native vegetation consists of de- 
ciduous trees and ta11 prairie grasses. 

The Pigeon Lake Series is characterized by the 
lack of horizon development. A very weak Ah 
or Ap horizon that is somewhat darker than the 
C horizon may be present. Mottles of iron are 
present in the C horizon just below the surface. 
This soi1 is similar to the Poplar Point Series, 
except for the underlying fine textured sediments 
which occur at a depth of 24 to 36 inches. The 
properties of the underlying fine textured sedi- 
ments are similar to the C horizon of the Red 
River Series. 

Mapping U&s 
Pigeon Lake Silty Clay Loam (8 83 acres) 
These are areas of normal Pigeon Lake soils. 
Pigeon Lake-Deadhorse Clay Loam Complex 
(218 acres) 
Refer to Deadhorse Series. 

PLUM COULEE SERIES 

The Plum Coulee Series consists of imperfectly 
drained Gleyed Orthic Black soils developed on 
moderately calcareous, fine textured alluvial and 
lacustrine deposits. They occur dominantly in the 
northwestern part of the map area. The topo- 
graphy is level to very gently sloping. Native 
vegetation consists of ta11 prairie and prairie- 
meadow grasses. 

The soi1 is characterized by a firm to friable 
very dark gray Ah horizon 5 to 10 inches thick; 
a dark gray to dark grayish brown Bm horizon 
6 to 12 inches thick with compound weak, medi- 
um prismatic and moderate, medium granular 
structure. Faint iron mottles are apparent in the 
lower B horizon and are more noticeable with 
increasing depth. The C horizon is usually strati- 
fied but dominantly clay in texture, contains gyp- 
sum crystals and is mottled. This imperfectly 
drained soi1 differs from the somewhat similar 
Morris soi1 in having a deeper Ah horizon, a more 
granular and more friable B horizon and in having 
a more stratified, coarser textured C horizon. A 
description of a representative profile of the Plum 
Coulee Series is given below: 
AP -0 to 7 inches, very dark gray (2.5Y 3/1 dry, 

1OYR 2/ 1 moist) clay; moderate, fine granular; 
firm, hard; slightly acid; abrupt, wavy boun- 
dary. 

Bmgj -7 to 13 inches, dark grayish brown to very dark 
grayish brown (2SY 4/2 to 3/2 dry, 10YR 3/2 
to 2/2 moist) clay; compound weak, medium 
prismatic and moderate, medium to coarse 
granular; firm, hard; neutral; few, fine, faint 
mottles; gradual, irregular boundary. 

BCkg -13 to 22 inches, dark grayish brown (2.5Y 4/2 
dry, 2.5Y 3/2 moist) clay; few, fine, prominent 
yellowish brown (10YR 5/6 moist) mottles; 
amorphous breaking to weak, fine to medium 
granular; firm, hard; mildly alkaline; moder- 
ately calcareous; gradua1 irregular boundary. 

Ckgl -22 to 36 inches, light gray (2.5Y 6.5/1 dry, 
5Y 4/2 moist) clay; few, fine, prominent yel- 
lowish brown (10YR 5/6 moist) mottles; mas- 
sive; firm, hard; moderately alkaline; moderately 
calcareous. 

Ckg2 -36+ inches, light gray (5Y 6/1 dry, .5Y 4/3 
moist) clay; common, fine, prominent yellowish 
brown (10YR 5/6 moist) mottles; amorphous 
to weak, fine granular; firm, hard; moderately 
alkaline; moderately calcareous. 

TABLE 31 

Analysis of Plum Coulee Clay 

l I Mecbanical Analrsis 
Horizon 

/ l- 
(Depth % 

(inohes) Sand ---- 
AP O-7 1 
Bmgj 7-13 1 
BCkg 13-22 2 
Ckgl 22-36 2 
Ckg2 36+ 1 

62 
3: 62 

Cond. 
mmhos 

Atm. pH cm” 
--~ 

43 6.6 1.1 
3”: 6.7 7.6 0.4 0.3 

37 7.9 0.9 
37 8.0 1.2 

~~- -~- 
- 4.6 0.3 48.9 

- 2.9 0.2 47.6 
7.3 

3.7 3.3 
1.5 0.1 43.0 

10.8 6.8 3.6 1.0 0.1 - 
11.5 7.7 3.9 0.9 0.1 - 
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NH, Ac Extractable Cations 
~~ ~- 

Ca Mg K Na 
~~ --_- 
26.2 14.6 2.2 0.2 
24.8 16.3 1.4 0.3 
29.6 18.8 1.1 0.5 

- - - - 
- - - - 

.- 

- 

H 

5.7 
4.8 
- 
- 
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Mapping Units 

Plum Coulee Clay (7,366 acres) 
Areas of normal Plum Coulee soil. Surface 

texture is dominantly clay. Minor amounts of the 
Deadhorse clay or Osborne clay may be present. 

Plum Coulee Clay Loam (1,235 acres) 
Areas of normal Plum Coulee soi1 having a 

clay loam surface horizon that varies from 6 to 8 
inches in thickness. Minor amounts of Neuhorst 
clay loam may be present. 

POPLAR POINT SERIES 

This series consists of imperfectly drained 
Gleyed Cumulic Regosol soils developed on 
weakly to moderately calcareous, medium to mod- 
erately fine textured, stratified, recent alluvial 
deposits. They occur on very gently sloping levees 
along the Assiniboine, Elm and La Salle rivers. 
Runoff is slow and permeability is moderate. 
Native vegetation consists of deciduous trees and 
grasses. 

The soi1 is weakly developed. A very weak Ah 
or Ap horizon that is somewhat darker than the 
C horizon may be present. Mottles of iron are 
present in the C horizon just below the surface. 
These imperfectly drained soils are similar in 
texture to the Gervais Series, but differ from them 
in the development of the Ah horizon; Gervais 
soils have darker Ah or Ap horizons. A descrip- 
tion of a representative Poplar Point Series profile 
is given below: 
A# -0 to 6 inches, light brownish gray (10YR 6/2 

dry, 10YR 3/3 moist) silty clay loam; weak, 
fine granular; friable, slightly hard; mildly alka- 
line: moderatelv calcareous; abrupt, smooth 

Ckgjl 

Ckgj2 

-~“?~?%ches light brownish gray (10YR 6/2 
dry, 10YR 3/2-5/2 moist) stratified silt loam 
to silty clay loam; many, fine to medium, pro- 
minent yellowish red mottles (5YR 4/8 moist); 
weak, fine pseudo granular; friable, soft; mild- 
ly alkaline; moderately calcareous; clear, 
smooth boundary. 

-14 to 23 inches, gray to light gray (1OYR 6/1 
drv. 1OYR 3/2 mois0 stratified siltv clav loam 
to- Silty clay; few fine, faint moitles;* amor- 
phous to weak, fine pseudo granular; friable, 
slightly hard; mildly alkaline; and moderately 
calcareous; clear, smooth boundary. 

Ckgj3 -23 to 48 inches, light gray (10YR 7/2 dry) 
stratified silt loam to silty clay loam; common, 
fine prominent brown mottles (7.5YR 5/8 
moist); amorphous; friable, soft; mildly alka- 
line; moderately calcareous. 

Mapping Units 
Poplar Point Series (2,938 acres) 
Areas of Po~lar Point soils. Surface textures 

vary from loam to silty clay. The underlying sedi- 
ments are stratitîed varying from loam to silty 
clay as well. They have a moderately high mois- 
ture holding capacity and moderate to moderately 
slow permeability. Minor inclusions of High Bluff 
silty clay may be present. 

Elm River-Poplar Point Complex (122 acres) 
See Elm River Series. 

RED RIVER SERIES 
The Red River Series consists of imperfectly 

drained Gleyed Rego Black soils developed on 
moderately calcareous, fine textured lacustrine 
deposits. These soils occur in the northern half 
and southeastern part of the map area on level 
to very gently sloping terrain. Runoff is slow and 
permeability is very slow. Native vegetation con- 
sists of tall prairie and meadow-prairie grasses. 

The soi1 is characterized by a very dark gray, 
weak, fine granular Ah horizon, 5 to 9 inches 
thick; a gray AC horizon that is weak, fine granu- 
lar to amorphous and moderately calcareous; 
and a gray C horizon. The clay content of the 
parent material is normally greater than 60 
percent. 

The Red River soi1 has profile characteristics 
similar to the Deadhorse clay but contains more 
uniformly distributed clay throughout the profile 
and is not as stratified. The parent material of the 
Deadhorse soi1 contains about 40 to 60% clay 
and is usually stratified, whereas the parent 
material of the Red River soils in the Portage area 
contains more clay and is usually more saline. 
These soils are associated with the Morris clay 
soils. A representative profile of the Red River 
Clay is described below: 
AP -0 to 5 inches, very dark gray (2.5Y 3..5/0 dry, 

10YR 2/1 moist) silty clay to clay; weak, fine 
granular; firm, hard; neutral; noncalcareous; 
abrupt, smooth boundary. 

TABLE 32 
Analysis of Poplar Point Silty Clay Loam 

HClri20n 
Mechanical Analysis 

--- % Coud. 

(inches) S:d S% Cf8y I$%n. pH ?z’ $k ‘!!. 

CEC 
Depth 

NHc Ac Extractabk Cstiom 
me.1 

- - ~- 1oogm. Ca MS K NB 

s712 z s: 2 36 7.6 7.5 0.6 0.4 10.5 7.4 2.5 3.5 0.3 0.2 27.9 20.5 6.2 0.9 0.3 

14-23 
6 E ii: ii 

7.6 0.5 9.2 1.3 0.2 25.3 17.3 7.2 <6 0.3 
2348 7.6 0.5 6.7 1.7 0.1 - - - - - 
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TABLE 33 
Analysis of Red River Clay 

l I Mechanieal Analvsis l / 

At: o- 5- 5 9 5 47 
2 

58 ii 7.2 7.4 
Ackgj 9-12 7.7 
Ckj 12-36 7 31 s2 44 7.8 

Cond. 
mmhosl caco3 

% 

cm3 Equiv. 
oc”. 

_--~- 
0.6 0.6 4.8 0.3 
0.4 1.3 3.6 0.3 
0.4 14.8 1.2 0.1 
1.0 7.8 - - 

Ah -5 to 9 inches, very dark gray (2SY 3..5/1 dry, 
IOYR 2/1 moist) clay; weak, fine granular; 
firm, hard; mildly alkaline; usually noncalca- 
reous; clear, irregular boundary. 

ACkgj-9 to 12 inches, gray (2.5Y 6/1 dry, 2.5Y 4/2 
moist) clay; weak, fine granular to amorphous; 
fùm, hard; mildly alkaline; moderately cal- 
careous; few, fine, faint mottles; clear, irregular 
boundary. 

Ckgj -12 to 36 inches, gray (2.5Y 6/1 dry, 2.5Y 4.5/3 
moist) clay; few, fine, distinct to prominent yel- 
lowish brown (10YR 5/6 moist) mottles; amor- 
phous; very firm, very hard; moderately alka- 
line; moderately calcareous. 

Mapping Vnits 

Red River Clay (8,410 acres) 
Areas of normal Red River clay soils as des- 

cribed above. Miner amounts of the Osborne clay 
or Morris clay may be present. 

Red River Ciay, Slightly Saline Phase (2,054 
acres) 
Areas of Red River soils that contain sufficient 

soluble salts in the rooting zone to adversely affect 
trop growth. The dominant soluble salts are mag- 
nesium sulphate and sodium chloride. The salinity 
level in these soils is normally 4 to 8 mmhos. and 
occasionally exceeds 12 mmhos. in some areas. 
Minor inclusions of the Morris clay may be 
present. 

lied River-Morris Complex (4,602 acres) 
See Morris Series. 

Red River Saline-Morris Complex (4,973 
acres) 
See Morris Series. 

REINFIELD SERIES 
The Reinfeld Series consists of moderately well 

to well-drained Orthic Black soils developed on 
weakly to moderately calcareous, dominantly 
medium textured deltaic, alluvial and lacustrine 
deposits. These deposits are usually stratified with 
thin alternating layers of medium and moderately 
fine textured sediments. These soils occur on 
gently sloping levees along the numerous stream 
channels north of the Assiniboine River. Native 
vegetation consists of ta11 prairie grasses and 
deciduous trees. 

They are characterized by a very dark gray 
Ah horizon 6 to 16 inches thick, a dark grayish 
brown Bm horizon 6 to 10 inches thick, that may 
contain a small amount of carbonates and a pale 
brown C horizon. These soils are similar in pro- 
file characteristics to the Eigenhof Series, but 
contain less clay. A description of a representative 
profile of the Reinfeld Series is given below: 
Ah -0 to 10 inches, very dark gray (10YR 3/1 dry, 

10YR 2/1 moist) loam to clay loam; weak, 
fine granular; friable, soft; moderately alkaline; 
clear, wavy boundary. 

Bm -10 to 15 inches, dark grayish brown (10YR 4/2 
dry, 10YR 3/2 moist) loam; compound, weak, 
medium prismatic breaking and medium to fine 
granular; friable, soft; moderately alkaline; 
weakly calcareous; clear, wavy boundary. 

BCkgj -15 to 20 inches, grayish brown (10YR 5/2 
dry, 10YR 4/2 moist) silt loam; few, fine, pro- 
minent yellowish brown (10YR 5/6 moist) mot- 
tles; weak, fine granular; friable, soft; moder- 
ately alkaline; moderately calcareous; gradual, 
wavy lower boundary. 

Ckgj -20 to 48 inches, pale brown (10YR 6/3 dry, 
2.SY 4.5/4 moist) loam to silt loam; few, fine, 
distinct (IOYR 5/6 moist) mottles; weak, fine 
pseudo granular; friable, soft; moderately alka- 
line; moderately to strongly calcareous. 

TABLE 34 
Analysis of Reinfeld Loam 

Horizon 
MechsnicalBnalysis 

CEG NH4 Ac ExtractableCations 
m.e.1 ~~~~ 

100 gm. Ca Mg K Na 
-- ~~ 
47.2 28.2 17.0 1.8 0.3 
46.9 26.7 18.5 1.3 0.4 - 
- 

--~~- -~-~~ 
7.8 0.2 0.5 0.2 0.3 4.7 0.4 36.4 26.3 
8.0 0.3 3.2 1.5 1.6 2.6 0.3 28.8 20.7 
8.4 0.4 14.7 9.5 4.7 1.6 0.2 - - 
8.6 0.6 20.5 10.4 9.9 0.4 - - - 
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Mapping Units 
Reinfeld Loam (307 acres) 
These are areas of normal Reinfeld SO&. Minor 

amounts of Gnadenthal loam may be present. 

REINLAND SERIES 

The Reinland Series consists of imperfectly to 
moderately well drained Gleyed Carbonated Rego 
Black soils developed on moderately to strongly 
calcareous, moderately coarse textured deltaic, 
alluvial and lacustrine deposits. These deposits 
are usually stratified and are usually underlain 
by finer sediments at depths of 8 to 15 feet below 
the surface. Small pockets of these soils occur 
on the smooth very gently sloping levees along 
the stream channels north of the Assiniboine 
River. Runoff is moderate and permeability is 
rapid. The watertable usually occurs at about 
8 to 12 feet below the surface during the growing 
season. The native vegetation is dominantly ta11 
prairie grasses with some deciduous trees. 

The soi1 is characterized by a weakly calca- 
reous, very dark gray Ah horizon 6 to 13 inches 
thick; a dark gray to grayish brown AC horizon 
3 to 12 inches thick, usually overlying a light gray 
lime carbonate accumulation layer; and a pale 
brown to light gray Ck horizon. The Upper portion 
of the C horizon is faintly mottled and consider- 
ably moreso at lower depths. A description of a 
representative profile of the Reinland fine sandy 
loam is given below: 

AP -0 to 6 inches, very dark gray (10YR 3/1 dry, 
10YR 2/1 moist) fine sandy Ioam; single grain 
to weak, fine granular; very friable, loose to 
soft; mildly alkaline; abrupt, smooth boundary. 

Ahk -6 to 13 inches, very dark gray (10YR 3/1 dry, 
IOYR 2/1 moist) fine sandy loam; weak, fine 
granular to single grain; loose to very friable, 
loose to soft; moderately alkaline; weakly cal- 
careous; clear, wavy boundary. 

FIGURE 23 

Soi1 profile of Reinland fine sandy loam. A Gleyed 
Carbonated Rego Black on moderately coarse textured 

sediments (measure interval is 6 inches) 

Ckgj2 -26 to 48 inches, light gray (10YR 7/2 dry, 
IOYR .5/4 moist) fine sandy loam; few, fine, 
distinct to prominent yellowish brown mottles 
(IOYR 5/8 moist); single grain; very friable to 
loose, soft; moderately alkaline; strongly cal- 
careous. 

Mapping Units 
Reinland Fine Sandy Loam (3,712 acres) 
These are areas of normal Reinland soils. Minor 

amounts of the Hochfeld soils. 

RIGNOLD SERIES 

ACk -13 to 16 inches, grayish brown (1OYR 5/2 dry, 
10YR 3/2 moi%) fine sandy loam; single grain; 
very friable, soft; moderately alkaline; moder- 
ately calcareous. 

Ckgjl -16 to 26 inches, light gray (10YR 7/2 dry, 
10YR 6/3 moist) fine sandy loam; few, fine, 
faint mottles; single grain; ver-y friable to loose, 
soft; moderately alkaline; strongly calcareous. 

The Rignold Series consists of imperfectly to 
moderately well drained Gleyed Orthic Black 
soils developed on thin, medium grading to mod- 
erately fine textured, moderately to strongly 
calcareous deltaic and lacustrine sediments over- 
lying calcareous lacustrine clay. They occur below 
the Gladstone Beach. The topography is very 
gently sloping to level. The permeability in the 
medium to moderately fine textured sediments is 

Horizon 

%k 
ACk 
Ckgj 1 
Ckgj2 

ZZZ 

_- 

-  

Depth 
(inches) 

0- 6 
6-13 

13-16 
16-26 
26-48 

= 

- 

TABLE 35 
Analysis of Reinland Fine Sandy Loam 

Mechanical Analysis 
~- 

% 
Sand / I sa 

------ 

iii 
19 

2 
:2 :3 

7.5 0.5 
7.7 0.3 

:2 16 
7.9 0.5 

3: 14 - 
8.0 0.5 
8.0 0.6 
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1.0 2.4 
1.8 1.1 

12.8 0.7 
23.6 0.6 
22.0 0.4 

/ 

NH4 Ac Extraetable Cations 

0.2 21.8 18.4 
0.2 16.6 12.0 
0.2 

4.1 10.3 1 
- - - 

I - 

Mg 
.- 

- 

K 

0.4 
0.2 - 
- 
- 

Na 

0.1 
0.1 
- 

- 
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TABLE 36 

Analysis of Rignold Very Fine Sandy Clay Loam 

Horizon 
Mechanical Analysis 

Ah 0- 9 53 22 25 6.6 
Bm g-18 

18-22 
:8 l2 l8 6.5 

22-30 11 :7 42 
7.4 
7.8 

IICkg2 30-48 4 56 40 7.8 
l I l I I 

2.6 0.0 
5.7 0.0 
8.1 6.2 
7.4 17.9 
7.9 29.3 

moderate to moderately slow and slow in the 
fme textured sediments. Runoff is moderately 
slow to slow. Native vegetation is tall prairie 
grasses. The Rignold soi1 is characterized by a 
very dark gray Ah horizon 7 to 10 inches thick; 
a light brownish gray Bm horizon 8 to 12 inches 
thick; faint iron mottles may be present in the 
BC horizon, and a light olive brown (moist) C 
horizon with fine yellowish brown mottles. The 
subsoil may be slightly saline. A representative 
profile of a Rignold soi1 is described below: 
Ah -0 to 9 inches, very dark gray (10YR 3/1 dry, 

10YR 2/1 moist) sandy clay loam; weak, fine 
granular; friable, soft; neutral; clear, smooth 

the medium textured sediments may be as deep 
as 15 feet. Runoff is moderately rapid; per- 
meability is moderate in the surface to rapid 
in the underlying coarser sediments. The water- 
table usually occurs at depths of 8 to 12 feet 
below the surface during the growing season. 

The soi1 is characterized by a very dark gray 
Ah horizon 6 to 14 inches thick, a dark grayish 
brown Bm horizon 6 to 10 inches thick, usually 
free of carbonates and a pale brown C horizon. 
This soi1 is similar to the Reinfeld series, but has 
coarser textured underlying sediments. The parent 
material of the Reinfeld soils is dominantly loam 
to silt loam in texture and may have thin strata 
of fine Sand; whereas the parent material of the 
Rosengart soils is dominantly sand to loamy fine 
sand in texture to depths of 8 feet or more. 

Mapping Units 

boundary. 
Bm -9 to 18 inches, light brownish gray (10YR 5/2 

dry, 10YR 3/2 moist) very fine sandy loam; 
weak to moderate, fine granular; friable, soft; 
neutral; clear, smooth boundary. 

IIBCkgj -18 to 22 inches, pale brown (10YR 6/3 dry, 
olive brown 2.5Y 4/4 moist) silty clay; com- 
mon, fine, distinct yellowish brown (10YR 5/6 
moist) mottles; moderate? medium granular; fri- 
able, slightly hard; mrldly alkaline; weakly 
calcareous; clear, smooth boundary. 

IICkgl-22 to 30 inches, light brownish gray (2.5Y 6/2 
dry, 2.5Y 5/4 moist) silty clay; fine, distinct 
yellowish brown (IOYR 5/6 moist) mottles; 
weak, fine pseudo granular; friable, slightly 
hard; mildly alkaline; moderately calcareous. 

IICkg2-30 to 48 inches, light gray (2.5Y 7/2 dry, 2.5Y 
5/4 moist) silty clay; common, fine, distinct yel- 
lowish brown (10YR 5/6 morst) mottles; weak, 
fine pseudo granular; friable, slightly hard; 
mildly alkaline; very strongly calcareous. 

Mapping Units 
Rignold Loam (896 acres) 
These are areas of normal Rignold loam, Minor 

inclusions of Plum Coulee clay loam may be 
present. 

ROSENGART SERIES 
The Rosengart Series consists of moderately 

well drained Orthic Black soils developed on 
moderately to strongly calcareous, medium tex- 
tured sediments overlying moderately coarse- to 
coarse-textured, moderately to strongly calcareous 
sediments. These soils occur adjacent to the 
stream channels located to the northeast of Por- 
tage la Prairie. The sandy deposits underlying 

Gond. 
mmhos/ 

cma 
doo, 
Equiv. 

ZZZ 

-  

cai- 
cite 

- 
Cl 
5.7 

14.8 

= 

- 

DC% 
mite 

- 

4.7 
11.7 
13.4 

TO21 N -- 
3.4 0.2 
1.0 0.1 
0.8 0.1 
0.6 - 
0.5 - 

Soluble Salts m.e./litre 
(saturation atract) 

--- 
Ca Mg Na 

-~ 
29.1 10.5 2.9 
21.6 72.0 9.3 
20.1 128.0 21.4 
30.1 109.0 16.6 
24.3 120.1 17.0 

Rosengart Loam (710 acres) 
These are areas of normal Rosengart loam. 

Minor areas of Hochfeld, Neuenberg or Reinland 
soils may occur. 

Rosengart-Hochfeld Complex ( 122 acres) 
Refer to Hochfeld Series. 

SHELLMOUTH COMPLEX 

The soils of the Shellmouth complex are well 
to excessively drained Orthic Regosol soils de- 
veloped on variably textured steeply sloping river 
and stream banks currently undergoing erosion 
at a sufficient rate that normal profile development 
does not take place. These soils are too steep 
to be cultivated. Most of the eroded slopes are 
covered with woodland vegetation. 
Mapping Units 

La Salle-Shellmouth Complex (275 acres) 
See La Salle Series. 
Willowcrest-Shellmouth Complex (89 acres) 
This complex of soils occurs along the valley 

walls of the Assiniboine River in the southwestem 
corner of the map sheet. The Willowcrest soils 
are found on *he moderately sloping sandy sedi- 
ments whicli have had little erosion, while soils 
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of the Shellmouth complex occur on the steeply 
sloping valley walls where erosion processes are 
equal or greater than pedogenic processes. 

ST. CLAUDE SERIES 

The St. Claude Series consists of imperfectly 
to somewhat poorly drained, Gleyed Carbonated 
Rego Black soils developed on thin, level to very 
gently sloping, medium grading to coarse textured 
deltaic deposits. Lacustrine clay underlies these 
sandy deposits at a depth of more than 6 feet. 
The natural vegetation consists dominantly of 
aspen and grasses. Runoff is slow and permeability 
is restricted by a watertable which occurs within 
2 feet of the surface in spring and decreases 
gradually throughout the summer months. These 
soils occur in the southwestern part of the map 
area west of the Gladstone Beach (875 foot 
contour). 

They are characterized by a dark gray, strongly 
to very strongly calcareous Ah horizon, 5 to 8 
inches thick; a strongly to extremely calcareous 
ACk or Cca horizon, 5 to 10 inches thick; and 
underlain by a light yellowish brown to olive gray 
(moist) sandy textured, moderately calcareous C 
horizon with prominent iron mottling. The St. 
Claude Series differs from the Gnadenthal Series 
in having a coarser textured C horizon and a much 
higher level of calcium carbonate in the Upper 
portion of the profile. The Gnadenthal soils do 
not have a watertable within a few feet of the 
surface as do the St. Claude soils. A description 
of a representative St. Claude soi1 profile is given 
below : 
APk -0 to 5 inches, dark gray (2.5Y 4/0 dry, 10YR 

2/1 moist) silt loam; weak, fine granular; fri- 
able, hard; moderately alkaline; extremely cal- 
careous; abrupt, smooth boundary. 

ACkgj -5 to 8 inches, olive gray (5Y 5/2 dry, 2.5Y 3/1 
moist) clay loam to clay; moderate, medium 
granular; friable, hard; moderately alkaline; ex- 
tremely calcareous; numerous calcium carbon- 
ate concretions; clear, smooth boundary. 

Ch3 -8 to 22 inches, gray (5Y 6/1 dry, 5Y 4/1 moist) 
very fine to fine sandy clay loam; few, fine, 
faint mottles; weak, fine pseudo granular; fri- 
able, hard; moderately alkaline; very strongly 
calcareous; abrupt, smooth boundary. 

IICkgjl-22 to 28 inches, pale yellow (10YR 7/3 dry, 
2.5 6/4 moist) fine Sand; many, fine to medium, 
prominent strong brown (7.5 YR 5/8 dry) iron 
mottles; single grain; loose; moderately alkal- 
ine; moderately calcareous. 

IICkgj2-28 to 48 inches (plus), light gray (2.5Y 7/2 
dry, 5Y 5/2 moist) fine Sand; many fine to me- 
dium, prominent strong brown (7.5YR 5/8 
dry) mottles; single grain; loose; moderately 
alkaline; moderately calcareous. 

Mapping Units 
St. Claude Series (2,381 acres) 
These are areas of normal St. Claude soils. 

Minor amounts of the Almasippi soils on the level 
to gently sloping areas. Lelant soils may be present 
in the slight depressional positions. In most areas 
the St. Claude soils occur in the intermediate posi- 
tion between the Almasippi or Willowcrest soils 
and the depressional Lelant soils. 

SKELDING SERIES 
The Skelding Series consists of Orthic Regosol 

soils developed on recent coarse textured, weakly 
calcareous aeolian deposits (Sand dunes) ; the 
dominant texture is fine Sand. They are soils 
which lack profile development and have no ap- 
preciable color difference between the surface 
soi1 and the underljring material. These grassland 
areas are presently sparsely wooded with scrub 
oak, choke cherry and scrub aspen. The topo- 
graphy is complex with slopes dominantly of 
2 to 5 percent with occasional steeper slopes. They 
are excessively drained, have a very low moisture 
retention capacity and rapid permeability. 

The soi1 is characterized by a weak very thin 
Ah horizon of approximately 2 to 4 inches thick 
under wooded vegetation, but in most areas little 
or no organic matter is present in the surface 
horizon. The parent material is yellowish brown 
to dark yellowish brown. A description of a rep- 
resentative Skelding Series profile is given below: 
Ah -0 to 4 inches, grayish brown to dark grayish 

brown (10YR ‘4.5/2 dry, 10YR 4/2 moist) fine 
Sand; single grain; loose; neutral; clear, smooth 
boundary. 

Cl -4 to 20 inches, pale brown (10YR 6/3 dry, 
1OYR 5/4 moist) fine Sand, single grain; loose; 
neutral. 

TABLE 37 
Analysis of St. Claude Silt Loam 

= 
I 

Horizon 
Depth 

(inches) -----, 
Apk o- 5 
~~~ . 5- 8-22 8 

IICkgj 1 22-28 
IICkgjZ 28-U 

Meohanical Analysis 
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-  
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cm3 Equiv. 
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0.8 50.1 
0.6 34.6 
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53 

% 
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8.1 1.6 < .1 0.2 
6.9 2.4 < .1 0.2 
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TABLE 38 

Analysis of Skelding Fine Sand 

Horizon 
Depth 

(ides) 

E2i 
20-48 

I Mechanical Analysis 

FIGURE 24 
Landscape view of the Skelding soils. 

FIGURE 25 
Profile of Willowcrest fine Sand. A Gleyed Orthic Black 

on coarse textured deltaic deposits. 

PH 

7.1 
65 
7.0 

Gond. 
mmhos/ 

cm3 
-~. 

11.3 

0:: 

C/E 
CaC03 
Equiv. 

0.6 
0.5 
0.5 

OTg. 
C 

0: 

7; 
Total 

K 

0.03 

c2 -20 to 48 inches, light yellowish brown (IOYR 
6/4 dry and moist) fine Sand; single grain; 
loose; neutral. 

Mapping Units 
Skelding Fine Sand (1,574 acres) 
These are areas of normal Skelding soils. 

SQUIRREL CREEK SERIES 
The Squirrel Creek Series consists of imper- 

fectly drained Gleyed Carbonated Rego Black 
soils developed on thin medium grading to mod- 
erately fine textured, moderately to strongly 
calcareous deltaic and lacustrine deposits over- 
lying calcareous lacustrine clay. They occur 
adjacent to the Burnside beach where the depth 
of the deltaic deposits overlying the lacustrine 
clay is from 24 to 40 inches. The native vegeta- 
tion on the Squirrel Creek soils consists of ta11 
prairie grasses and aspen groves; however, most 
of these soils are now cultivated. Runoff is slow 
and permeability is restricted by a watertable 
which occurs above the lacustrine clay. These 
soils, except for the lacustrine clay within the con- 
trol section, are similar to the St. Claude Series. 

They are characterized by a dark gray, strongly 
to very strongly calcareous silt loam to very fine 
sandy clay loam Ahk horizon, 5 to 8 inches thick; 
a strongly to extremely calcareous silt loam to 
very fine sandy clay loam ACk or Cca horizon, 
5 to 10 inches thick; lacustrine clay occurs at 
depths of 24 to 40 inches. 
Mapping Un%. 

Squirrel Creek Series (1,094 acres) 
These are areas of normal Squirrel Creek soils. 

Minor amounts of Lelant soils may be present in 
depressional sites. 

WILLOWBEND SERIES 
The Willowbend Series consists of poorly 

drained Carbonated Rego Humic Gleysol soils 
developed on strattied alluvial coarse to moder- 
ately fine textured sediments of abandoned stream 
channels. The Upper 1 to 2 feet usually contains 
sandy sediments high in organic matter and is 
underlain by stratified sediments ranging in 
texture from fine Sand to clay loam. Snail shells 
are often present throughout the profile. The 
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Bmgj -9 to 26 inches, dark brown (10YR 4/3 dry and 
moist) fine Sand: few. fine. distinct vellowish 
brown (10YR 5/.6 moist) mottles; single grain; 
loose; moderately alkahne; clear, wavy boun- 
dary. 

Ccagj -26 to 32 inches, light gray (2.5Y 7/2 dry, 2.5Y 
6/2 moist) fine sandy loam; few, fine, distinct 
yellowish brown (1OYR 5/6 moist) mottles; 
single grain; loose; moderately alkaline; strongly 
calcareous; clear, wavy boundary. 

Ck -32 to 48 inches, light yellowish brown (2.5Y 
6/4 dry, 2SY 7/3 moist) fine Sand; many, fine 
to medmm, prominent, strong brown (7.5YR 
5/8 moist) mottles; single grain; loose; moder- 
ately alkaline; weakly calcareous. 

Mapping Units 
Willowcrest Fine Sand (6,278 acres) 
These are areas of normal Willowcrest soils. 

Most of these are slightly wind eroded and have 
surface textures ranging from loamy fine sand to 
fine Sand. Minor amounts of Almasippi soils may 
be present. 

Willowcrest, Moderately Eroded Phase ( 1,696 
acres) 
These are areas of Willowcrest soils that have 

slight to moderate wind erosion. Minor inclusions 
of the Almasippi and Long Plain soils may be 
present. 

Willowcrest-Shellmouth Complex (89 acres) 
See Shellmouth complex. 

WINKLER SERIES 

The Winkler Series consists of moderately well 
drained Orthic Black soils developed on fine- 
textured somewhat stratified, moderately to 
strongly calcareous alluvial and lacustrine de- 
posits. They occur in the northwestern part of 
the map area. The topography is very gently 
sloping. Native vegetation consists of ta11 prairie 
grasses. 

The soi1 is characterized by a very dark gray 
Ah horizon 5 to 10 inches thick, a dark brown 
to dark grayish brown Bm horizon 8 to 14 inches 
thick with compound moderate, medium, prisma- 
tic and moderate, medium granular structure. 
The C horizon is dominantly silty clay to clay 
and may have thin strata of lighter-textured sedi- 
ments. These soils are similar to the Eigenhof 
Series in profile characteristics, differing from 
them in having finer textures, more strongly ex- 
pressed soi1 structures, slower permeability and 
less friable consistence. 
Mapping Units 

Winkler Clay Loam (922 acres) 
These are areas of normal Winkler soils having 

a clay loam surface horizon that varies from 6 to 
8 inches in thickness. 

Winkler Clay Loam-Deadhorse Ciay Loam 
Complex ( 1,3 3 1 acres ) 
Refer to Deadhorse Series. 
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PART IV 

AGRICULTURE 

Agricultural interpretations of soi1 survey infor- 
mation contained in this section of the report 
are made to provide a better understanding of soils 
and their land use potential under dry land and 
irrigation farming systems. These interpretations 
are based mainly on extensive field observations, 
soi1 analyses, and to a limited extent on experi- 
mental data provided by research workers in soils 
and crops. 

The climate in the Portage la Prairie area is 
suitable for a wide variety of cereal and horticul- 
tural crops. For dry land farming, the precipitation 
is satisfactory; temperatures during the growing 
season and frost-free season are favorable and 
pose no limitations (refer 10 climatic section). 
However, to maintain high yields and quality on 
special and horticultural crops, irrigation during 
dry periods is recommended. The soi1 capability 
for dryland farming and soi1 suitability for irriga- 
tion are described in the following sections. 

SOIL CAPABILITY CLASSIFICATION 

The capability classification is one of a number 
of interpretive grouping for agriculture that cari 
be made from soi1 survey data. In this classifica- 
tion the minera1 soils are grouped into seven clas- 
ses on the basis of their limitations for dryland 
farming. The first three classes are considered 
capable of sustained production of common field 
crops, the fourth class is physically 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 for permanent pasture. Soi1 areas 
in a11 classes may be suitable for forestry, wildlife 
and recreational uses. 

The capability classification consists of three 
categories: 

1. The capability class, the broadest category 
is a grouping of subclasses that have the same 
relative degree of limitation or hazard for agri- 
cultural use. The limitation becomes progressively 
greater from Class 1 to Glass 7. 

2. The capability subclass is a grouping of soils 
with similar kinds of limitations and hazards. 
These limitations are: adverse climate for trop 
production (c) ; undesirable soi1 structure and/or 
low permeability (d) ; erosion damage (e) ; low 
fertility (f) ; inundation by streams or lakes (i) ; 
moisture limitation, soils affected by droughtiness 
owing to coarse soi1 texture (m) ; salinity (n) ; 

stoniness (p); consolidated rock near the surface 
(r); two or more adverse soi1 characteristics such 
as d, f, m and n (s) ; adverse topography, either 
steep slopes or frequency and pattern of slopes 
in different directions (t) ; excess water, other 
than that brought about by inundation (w) ; cumu- 
lative minor adverse characteristics (x) . 

3. The unit is a subdivision within the subclass 
category that groups together soils that Will re- 
spond similarly to management. 

Brief descriptions of the classes, subclasses and 
units, ‘together with the soils contained in each 
unit are: 

CLASS l-Soils in Class 1 have no significant 
limitations that restrict their use for crops. These 
soils have level or gently sloping topography, are 
deep, well to imperfectly drained and have mod- 
erate water holding capacity. They are naturally 
well supplied with plant nutrients; easily main- 
tained 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 
are : 

Eigenhof clay loam 
Edenburg clay loam 
Elm River silty clay loam 
Glencross loam 
Gnadenthal loam 
La Salle silty clay loam 
Neuenberg loam 
Neuhorst clay loam 
Newton Siding clay loam 
Reinfeld loam 
Rosengart loam 
Rignold loam 
Winkler clay loam 

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 naturally well supplied with plant 
nutrients or are highly responsive to inputs of 
fertilizer. They are moderately high to high in 
productivity for a fairly wide range of crops. Good 
soi1 management and cropping practices cari be 
applied without difficulty. 
2m -These are moderately well drained to imper- 

fectly drained soils developed on nearly level to 
gently sloping sandy sediments. They are easily 
tilled and are readily permeable to roots, air 
and moisture. They have a low to moderate 
organic matter content. and moderatelv low 
m6isture retention capakity. They are sokewhat 
droughty, and if not protected, are susceptible 
to wind erosion. It is important to maintain 
organic matter in these soils through the addi- 
tion of organic residues such as barnyard 
manure, straw, or green manure crops to 
prevent wind erosion, to increase water reten- 
tion Eapacity and to build up fertility. These 
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2P 

2t 

2 wl 

2w2 

soils are very responsive to additions of nitro- 
gen, phosphorus and in some cases, potassium 
fertilizers. The soils are: 

Almasippi loamy fine sand 
Hobson fine sandy loam 
Reinland fine sandv loam 
Willowcrest loamy’fine Sand 
Elm Creek loamy fine Sand 

-The soils in this class are moderately well 
drained medium-textured soils developed on 
stronelv calcareous glacial till. These soils con- 
tain iohe stones an2 are usually low in avail- 
able phosphorus. Good to excellent crops of 
wheat, oats, barley, flax and alfalfa, h?y and 
seed cari be grown with the addition of mtrogen 
and phosphate fertilizers. The soils are: 

Isafold loam, slightly stony phase 
-These soils are moderately well to imperfectly 

drained soils occurring on a series of gently 
sloping arcuate ridges along rivers and streams. 
They are variable in moisture retention capa- 
City, organic matter content and permeability. 
Their chief soi1 management problem is over- 
coming the complex topographie pattern that 
imposes an obstacle to cultivation and water 
runoff. In most cases this cari be overcome 
economically through land levelling. Since these 
soils lack soi1 profile development, it is impor- 
tant to incorporate as much trop residue. barn- 
yard manure, or green manure crops as possible 
to maintain good tilth. These soils are: 

Elm River silty clay loam, gently undu- 
ating phase 

La Salle silty clay loam, gently undulating 
phase 

-The soils in this class are imperfectly drained 
fine textured soils on level to very gently sloping 
topography. They have a moderately high con- 
tent of organic matter. They have a slow to 
very slow permeability. The main soi1 manage- 
ment problems are maintenance of tilth and 
eood aeration. If cultivated when thev are too 
&oist or dry, large massive lumps w:ll result. 
forming a poor seed bed. The soils take longer 
to warm up in the spring than medium to 
moderately fine 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 planned to remove any standing 
water. Drains and natural intermittent streams 
or creeks should be made saucer-shaued and 
seeded down to permanent grass to’ prevent 
siltation and to allow implement traffic. The 
soils are: 

Deadhorse clay 
Deadhorse clay loam 
Dugas clay 
For&er clay 
High Bluff clay 
Marquette clay 
Morris clay 
Plum Coulee clay 
Plum Coulee clay loam 
Red River clay 

-These soils are level to gently sloping, with 
moderate surface and interna1 drainage prob- 
lems in the spring of the year and after heavy 
summer rains. On some of the soils of this 
class, fine textured deposits occur within 4 feet 
of the surface resulting in a temporary high 
water table and impeded interna1 drainage. Ar- 
tificial drainage and sufficient trash or stubble 
incorporated into the soi1 are required to main- 

tain good tilth and structure and to improve 
aeration. They have high organic matter con- 
tent and Will produce well. The soils are: 

Gervais &lty clay loam 
Graysville loam 
Neuhorst clay 
Pigeon Lake silty clay loam 
Poplar Point silty clay loam 
St. Claude loam 
Squirrel Creek loam 

CLASS 3-Soils in this class have moderately 
severe limitations 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: 
3 em -These soils occur on gently sloping, moist, 

moderately coarse to coarse textured sandy 
deposits. They have rapid permeability, low 
water retention capacity, and low to moderate 
organic matter content. They are subject to 
droughtiness during the early summer if a dry 
period results, but once a trop is established, 
moist subsoils contain sufficient water to main- 
tain a trop. Wind erosion is a problem if the 
land remains bare. They are relatively low in 
natural fertility, but Will respond well to addi- 
tions of nitrogen, phosphorus and potash. Or- 
ganic residues such as barnyard manure, stub- 
ble, straw or green manure crops should 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. Under good management, 
these soils Will produce good to excellent crops 
of cereals, forage and hay. The soils are: 

Long Plain loamy fine sand 
3m -These are moderatelv well drained soils devel- 

oped on nearly levA to gently sloping sandy 
sediments. They arz easily tilled and are readily 
permeable to roots, air and moisture. They 
have a low to moderate organic matter con- 
tent, moderately low moisture retention capa- 
City. Organic residues such as barnyard manure, 
straw or green manure crops should be incor- 
porated into the soi] to prevent wind erosion, 
increase water retention and to build up fer- 
tility. The soils are: 

Hochfeld fine sandy loam 
3 nwl -These are imperfectly drained, slightly to 

moderately saline, fine-textured soils on level 
to very gently sloping 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 only in a horizontal direc- 
tion or at different sites within an area, but also 
in a vertical direction. Salts may also be trans- 
located either during the year or over a period 
of years by capillary rise of saline water and 
subsequent evaporation resulting in a concen- 
tration of salts. The usual method to decrease 
salinity in soils is to improve drainage, avoid 
the practice of summerfallow and grow crops 
that Will help maintain soi1 permeability. These 
soils are ablê to produce good crops of-cereals, 
forage and hay crops under good management. 
The soils are: 

Deadhorse clay, slightly saline phase 
Marquette clay, slightly saline phase 
Red River clay, slightly saline phase 

58 



SOILS OF THE PORTAGE LA PRAIRIE AREA 

3 nw2 -These are imperfectly drained, slightly to moder- 
ately saline, medium to moderately fine tex- 
tured soils on level to very gently sloping topo- 
graphy. Degree of salinity is quite variable 
throughout areas of these soils and the effect 
on crops is also very variable depending on 
the type of trop grown and moisture 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: 

Gnadenthal loam, slightly saline phase 
Neuhorst clav ioam. sliahtlv saline Dbase 

3P -The soils in this class are- moderately- well 
drained, medium textured soils developed on 
moderately to very stony, extremely calcareous 
glacial till. Agricultural utilization of these soils 
is hampered by stoniness; stone removal is re- 
quired for continued cultlvation. Good crops of 
wheat, oats, barley, flax, alfalfa, hay and grass 
seed cari be produced with proper fertilization 
with nitrogen and phosphate. The soils are: 

Isafold loam, moderately to very stony 
phase 

3 wl -These soils are level to depressional, slowly to 
very slowly permeable and subject to ponding 
for considerable periods of time if artificial 
drainage is not provided. Grain and forage 
crops cari be grown if adequate drainage and 
good management is provided. The soils are: 

Osborne clay 
Kline clay 

CLASS 4-The soils in this class have severe 
limitations that restrict the choice of crops or 
require special conservation practices or bath. 
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. 
4 em -These are moderately coarse to coarse textured 

soils on moist, moderately coarse to coarse 
textured deposits and have been slightly to 
moderately affected by wind erosion. They are 
low in natural fertility and very low in organic 
matter. Wind erosion is the main hazard in cul- 
tivated areas. Organic residues such as barnyard 
manure, stubble and green manure crops should 
be returned to the soi1 to prevent erosion, build 
up nutrient levels, and increase water retention 
capacity. These soils are suitable for produc- 
tion of forage crops, fa11 rye and cereal crops 
under good management. The crops are: 

Long Plain, moderately eroded phase 
Willowcrest, moderately eroded phase 

4w -These poorly drained soils occur in level to 
depressional positions in the landscape, are sub- 
ject to ponding in the spring, and a high water 
table for a substantial part of the year. These 
soils are suited for hay and pasture and trop 
production if adequate drainage and good 
management is provided. The soils are: 

Lelant series: 
4 nw -These poorly drained, fine textured soils occur 

in depressional to level positions in the land- 
scape and are slightly to moderately saline. 
They are also subject to ponding for long pe- 
riods during spring rtmoff and after heavy 
summer rains. If adequate artificial drainage is 
provided, cereal grain and forage trop produc- 
tion is possible. The soils are: 

Kline clay, saline phase 
Osborne clay, saline phase 
Osbome clay, peaty, saline phase 

CLASS 5-Soils in th.is class are capable only 
of producing perennial forage crops and improved 
practices are feasible. These soils have such 
serious limitations that they are not capable of 
use for the production of annual field crops. 
5m -These are soils that occur in duned areas to 

the north and south of the Assiniboine River, 
west of the Burnside Beach (850 ft. a.s.1.). They 
are highly susceptible to wind erosion. They 
may be used for grazing. The soils are: 

Skelding fine sand 

CLASS 6-Soils in this class are capable only of 
producing perennial forage plants and improve- 
ment practices are not feasible. 
6i -These soils are developed on stratified alluvial 

silt and sand adjacent to the stream channels. 
They are subject to inundation due to stream 
overflow and ponding during the spring and 
periodically during the summer. They are suited 
to pasture and native hay. The soils are: 

Willowbend loamy fine sand to clay loam 
6 et -These are soils on steeply sloping land along 

the Assiniboine River. Extreme tare is required 
to prevent erosion due to burning or over- 
grazing. The soils are: 

Shellmouth Complex 

CLASS 7 - Soils and lands in this class have no 
capability for arable agriculture or permanent 
pasture. These soils have limitations SO severe 
that ,they are not capable of use for agriculture or 
permanent pasture. The following land types may 
be listed: 

Marsh 

IRRIGATION SUITABILITY OF SOILS 

The selection of land for irrigation involves 
social, economic, and physical factors. Land 
classification, as a systematic procedure for de- 

i’ 
i , , 

FIGURE 26 
Driliing equipment used for irrigation investigations in 

the Portage la Prairie Area. 
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lineating land on the basis of suitability for irriga- 
tion use, provides a sound basis for fitting land 
resources into a plan of irrigation development. 
Land classification emphasizes the permanence 
of production and prediction. In selecting land for 
irrigation, diagnosis is not enough; prognosis must 
be the primary aim. This requires, for example, 
that the drainage requirement be fully recognized 
because the water regime Will be drastically 
changed. The salinity of the soi1 is to be appraised 
in terms of the equilibrium level anticipated. Land 
class is an expression of relative payment capacity 
which we define as the income remaining after 
a11 production costs have been met and a suitable 
level of living for the family provided plus a 
reasonable return on the investment allowed. 

1. Criteria Used for Irrigation Classification 
This portion of the report deals only with such 

physical factors as soil, topography, and drainage 
and their effect in determining suitability of land 
for irrigation. The important soi1 characteristics 
are depth to bedrock, Sand, gravel, or other root- 
growth limiting influence; texture; salinity; ex- 
changeable sodium; and hydraulic conductivity. 
The topographie factors include slope, undula- 
tions, and size and shape of fields. The drainage 
factor considers surface and subsurface drainage 
characteristics and a study of groundwater levels. 
It is essential, therefore, that a land classification 
survey deals with not only the soi1 but also with 
the substrata conditions. A soi1 of seemingly 
high productive capacity cari be readily trans- 
formed into a non-productive saline soi1 through 
failure to provide adequate drainage. 

Such characteristics as infiltration rate, per- 
meability, wa’ter holding and storage capacity, and 
clay mineralogy are also important in selecting 
irrigable land. They, along with chemical studies 
of sait content and exchangeable sodium, consti- 
tute basic supporting measurements for land class 
delineation. Important factors are: soi1 texture, 
depth of Sand, gravel, depth of hardpans, bedrock, 
and microrelief. The land classification standards 
for irrigation suitability employed in this study are 
given m Table 41. 

Many of the above factors are used directly 
in the soi1 mapping procedures. Soils are grouped 
into series depending on soi1 profile, geological 
characteristics and soi1 texture. Since mapping 
units delineate the soi1 characteristics (S) and 
drainage (D), they are used directly to assess the 
irrigation suitability of the Upper four feet. For a 
final land classification the characteristics of the 
sediments in the 4 to 10 foot depth, topography 
(T) and hydrology are also considered. 

2. Physical and Chemical Properties of Soils as 
Related to Irrigation Suitability 

(a) Chemical and Physical Properties 
The chemical and physical characteristics for 

representative soi1 series, types and phases in the 
Portage la Prairie area as related to irrigation 
suitability are given in Table 42. 

( b 1 ~wwwhy 
While the overall slope of the land in the 

Portage area is nearly level, the detailed contour 
map (Figure 27) of part of Township 12, Range 
6W illustrates the rapid changes in topography 
associated with the many stream channels that 
occur in the area. The slope gradient adjacent 
to the channel is between 0.1 and 0.3%. Here 
the soils are dominantly Gnadenthal, Elm River 
or La Salle loams. Below the 832 foot contour, 
the gradient levels off to 0.1% or less and soils 
usually found in this position north of the Assini- 
boine River are the finer textured Neuhorst clay 
loam, Plum Coulee clay and Deadhorse clay. 
South of the Assiniboine River the Poplar Point 
clay loam, Gervais silty loam, High Bluff clay, 
Fortier clay and Osborne clay are associated with 
these intermediate and lower slope positions. 

(c) Groundwater Flow 
Groundwater studies in 1963 and 1964 to 

determine the degree of fluctuation throughout 
the year indicate that the water table is lowest 
during the winter months of January, February 
and March, and highest during :he months of 
June and July, and in some cases, April (Figure 
28). 

In the soils above the Gladstone Beach (875 
ft. a.s.1. contour), the fresh surface groundwater 
table is within 5 to 6 feet of the surface during 
the fa11 and winter, and may be within one foot 
of the surface for a short period during spring 
runoff. 

Charron* suggests that surface groundwater 
flows from the west to the east in the Portage 
area, and that the higher surface groundwater in 
the months of June and July result not only from 
recharge due to rainfall, but probably because of 
inflow of groundwater from the deltaic sands to 
the west. 

In the soils below the 875 foot contour, depth 
to water table is dependent upon local topographie 
differences. The water table in the Gnadenthal, 
Elm River, La Salle, Hochfeld, Reinland and 
Eigenhof soils is usually below 8 feet during most 
of the year. These soils are found on slightly 
higher terrain adjacent to stream channels in the 
area. The groundwater levels on two sites in the 
Gnadenthal soils are shown in Figure 28, E and 
F. The water level during the winter months is 
below 8 feet at both sites. A rapid rise in the 

*Charron. J. E., 1964. Groundwater Resources of the Fannystelle 
Area, Manitoba. Geological Survey of Canada, Bulletin 98. 
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Land Characteristics 

TABLE 41 

Land Classification Standards for Irrigation Suitability - Manitoba* 
-~- 

Svmbols 
Subclass Class 1-Very Good Class 2-Good Class 3-Fair Glass 4-Unsuitable 

!Sons 
Tenture 

very coarse textured 
very fine textured 

Water kolding capacity 
low available moisture capacity 

Geological Deposit 
shallow deposit over Sand or grave1 

shallow deposit over impervious 
substrata 

Salinity and Alkalinity 

EXTERNAL FEATURES 
Tm&pS 

excess gradient 

Irrigation pattern 
deficient field size or shape 

Surface (levelling requirement) 

Cover (vegetation) 
tree and brush clearing 

Stones-rock clearing 

DRAINAGE 
high water table restricted outlet 

S 

;I E;;sandy loams to clay Loamy fine sand to clay 

q 40 to 60 saturation yo 
>6” storage in 4 feet 
<4”/hr. hydraulic tond. 

k 36” or more of fine sandy 
loam or finer 

>lO’ of permeable 
b material 

a <4 mmhos in O-2’ 
<8 mmhos below 2’ 
<6 S.A.R. 

T 

g <l’% and 0.17, in gen- 
eral gradient 

j 400’ minimum run 
10 acres minimum size if 
regular 
20 acres minimum size if 
irregular 

u Light-0 to 200 cubic Medium-200 to 350 CU. 
yards excavation per acre yards excavation per acre 

c None to light clearing 

r None to light clearing 

D 
No problem anticipated 

35 to 65 saturation yo 
>5” storage in 4 feet 
<5”/hr. hydraulic tond. 

24” or more of fine sandy 
loam or 30” plus of loamy 
fine sand or sandy loam 

>6’ of permeable material 

<4 mmhos in O-2’ 
<12 mmhos below 2’ 
<8 S.A.R. 

<3% in general gradient 

306’ minimum run 
5 acres minimum size if 
regular 
8 acres minimum size if 
irregular 

Light to medium clearing 

Light to medium clearing 

Moderate drainage problem 
anticipated but may be im- 
proved at relatively low 
cost 

Sand to permeable clay 

25 to 75 saturation yo 
>3” storage in 4 feet 
<7”/hr. hydraulic tond. 

18” or more of sandy loam 
or 24” plus of loamy sand 

>3’ of permeable material 

<8 mmhos in O-2’ 
<15 mmhos below 2’ 
<12 S.A.R. 

<5% in general gradient 

150’ minimum run 
5 acres minimum size 

Heavy-350 to 500 CU. 
yards excavation per acre 

Medium to heavy clearing 

Light to heavy clearing 

Moderate to severe drain- 
age problem anticipated but 
may be improved by ex- 
pensive but feasible mea- 

Grave1 to clay 

<25 or >75 saturation yo 
<3” storage in 4 feet 
>7” hr. hydraulic tond. 

<18” of sandy loam OI 
<24” of loamy sand or 

sand 

13’ of permeable 
material 

28 mmhos in O-2’ 
>15 mmhos below 2’ 
> 12 S.A.R. 

>5% in general gradient 

<150’ run 
<5 acres size 

Excessive - more than 
500 CU. yards excavation 
per acre 

Heavy bush 

Excessively stony 

Drainage improvement 
not considered feasible 

sures 
*Land Classification of the Morden-Winkler Area - Ehrlich, W.A.. Milne. R.A. and Michalyna, W., 1963. 
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TABLE 42 

Physical and Chemical Characteristics as Related to Irrigation for 
Representative Soi1 Series, Types and Phases in the 

Portage la Prairie Area 

Series, Type and Phase Irrigation 
land class sat. % 

Hyd. 
Cond. 

in/hr. 

Gond. SolublcSalts 
mmhos/ m.e. 1. S.A.R. 

pH cm. Na 

Almasippi fine sandy loam (Al) 
(WC NWx Il-Il-PW)... .,.... 

Almaaippi loamy fine Sand (Al) 
(NE% 33-lO-9W) .<................... 

Deadhorse clay (Da) 
(WC NW% lO-12-6W) _._<....... ...< 

Deadhorse clay, slightly saline phase 
(Db) 
(SC ZO-13-6W) .._......_. 

Deadhorse clay loam (DC) .._......._,.....,... 

Dugas clay (Df) .._........... 
(SE 21-12-6W) 

Edenburg clay loam (Ed) 1 

Eigenhof clay loam (Ec) .,......... 1 

Elm Creek (Ek). ................................... 3SD 

Elm River (El) ................................... 
(Lot 22, Portage) 
(see also Fig. 3 1) ...................... ......... 

1 

3SD 

3 SD 

4SD 

4SD 

4 SD 

4SD 

C-l 
l- 2 
2- 3 
3- 4 
4- 6 
6- S 
8-10 

O-l 
l- 2 
2- 3 
3- 4 

6-t 
7- 8 
s-9 
9-10 

O-l 
l- 2 

El 
4- 6 

L”o 

o-2 

ES 

Kl 

40.0 
37.5 
36.3 
33.8 
33.8 
33.8 
36.5 

5.1 7.6 1.0 
5.5 7.7 0.5 

11.3 8.2 0.5 
10.5 8.0 0.4 

9.6 8.0 0.3 
8.5 7.7 0.3 

- 

43.8 4.9 
42.5 5.1 
37.5 9.1 
36.3 7.0 
37.5 2.9 
41.3 2.6 
37.5 2.9 
41.3 2.8 
- - 

8.1 
8.2 
8.0 
8.1 

89 
s:1 
8.0 

0.6 
0.4 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
- 

75.0 0.07 7.8 0.6 
72.5 0.12 7.7 1.2 
72.5 0.14 7.5 2.3 
75.0 0.05 7.7 2.4 
71.3 0.06 7.8 2.7 
46.3 0.07 7.8 3.8 
62.5 0.05 7.8 4.3 

7680 .05-.35 7.6 4.4 
75-80 .05-.15 7.9 6.5 
65-70 .05-.15 8.1 6.5 
6680 <.05 8.0 1.0 
75-85 <.a5 7.5 2.0 

Similar to Deadhorse clay except. for a surface texture of clay loam 

O-l C 80.0 0.52 7.4 0.7 
l- 2 CI s5.0 
2- 3 PiC 65.0 O:S 

7.6 1.2 
7.9 2.3 

3- 4 PiCL 62.5 0.12 8.1 1.6 
4- 6 SiCL 70.0 0.14 8.0 1.9 

761: S <t hIS 1’FSCI , 41.3 1.30 - 8.0 - 2.0 - 

1.8 6.6 
4.9 20.2 

10.3 19.4 
7.5 11.6 
8.6 14.5 
s.9 13.7 

1.0 
1.5 
3.3 
3.2 
3.2 
3.4 

- - 

Similar to Kgenhof clay loam except for a sandy substrate aithin and below four feet of the 
surface. 

1.0 
0.8 
1.5 
1.2 
0.7 
0.8 
- 

9.7 
5.4 
4.4 
3.9 
3.1 
3.2 

0.ï 6.5 
0.i 6.0 
0.6 5.5 
0.i 4.2 
0.S 4.1 
0.6 5.3 
0.7 5.3 
0.7 6.1 

1.5 
2.9 

8:: 
10.5 
15.5 
19.0 

5.2 
23.6 
46.7 
24.0 
25.5 
41.0 
46.4 

ls.o 49.9 
41.6 76.6 
14.9 18.9 

9.8 lx_9 

0. 5 
0. B 
1.0 
0.9 
0.G 
0.6 
- 

3.6 
6.6 
4.8 

3.2 

6-l CL-SiCL 50-65 0.3-.7 7.0-7.4 <.5 - - <l 
l- 2 CL-SiCL 50-65 0.25-.65 7.2-7.6 1.5 - <l 
2- 3 CL-SiCL 50-65 0.25-.65 7.4-7.8 <l 
3- 4 CL-SiCL 59-65 O.lO-.30 7.6-8.0 

:E::; 
1 L <1 

Similar to Willowrest loamy fine Sand except for a fine textured silty clay to clay substrate 
within four feet of the surface. 

O-l FSL 43.8 3.5 6.8 0.7 0.8 6.6 0.4 
l- 2 TFSL 51.3 0.53 7.5 0.7 1.0 7.2 0.5 
2- 3 VFSCL-SiL 63.8 0.36 7.8 0.6 0.8 5.8 0.5 
3- 5 S-YFSL 38.8 0.60 7.9 0.5 1.0 5.3 0.6 
5- 7 VFSL-VFSCL 46.3 0.25 7.8 0.3 0.6 3.6 0.4 
T- 8 TFSCL-SI, 57.5 0.21 7.7 0.4 0.7 3.8 0.5 
S-10 VFSL-VFSCL 52.5 0.10 7.7 0.4 0.8 4.9 0.5 
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TABLE 42 (Cont’d) 

Series, Type and Phase 
Hyd. Cond. Soluble Salts 

Irrigation Cond. mmhos/ 
land class ?f$ TUtUrc: sat. % in/hr. pH cm. Na Ca+Mg S.A.R. 

Fortier clay (Ft). ,. .._,_,. ._.._,_.._.. ,_ ,..._.__._._.. 
(SC SW % 16-11-5W). ..<........... 

Gervak (GV) _,.,.......,._, ._... ..,_,..._.._._.......... 
(NE 6-12-4W) _.<......................................... 
(see also Fig. 32 G, H) 

GIencross loam (Gm) _..,.,_.._.._..,.,,_,.......... 2s 

Gnadenthal loam (Ga). ............................ 
(NC NW % 14-1%7W) .......................... 
(sec also Fig. 31 D, E). ............................. 

Gnadenthal loam, slightly saline phase 
(Gc).. ..< .,. .._._ ,_..._. < .<. ..<. .< <<. 
(SE 34-13-6W)... ..<...._.....<.<....,................, 

Graysville clay loam (Gf) ....................... 
(WC 16-12-7W) ......................................... 

4 SD 

2 DS 

1 

3SD 

3 SD 

High Bluff clay (Hi). ................................. 4 SD 
(Lot 46, High Bluff). ................................ 

Hobson loamy fine sand (Hj). ................. 3 S 
(WC 2-12-8W). ........................................... 

o-1 87.5 0.17 7.2 0.6 1.1 5.3 l- 2 93.8 0.03 7.2 0.5 1.2 4.3 t; 
c4 81.3 92.5 0.07 0.03 7.9 7.6 0.5 0.5 1.8 1.4 4.2 3.9 1.2 l:o 

ii? c 93.8 90.0 0 0 7.8 7.8 0.6 0.6 2.6 1.8 4.3 4.0 1.8 1.3 

o-1 SiCL 60.0 0.34 7.8 1.6 2.8 17.5 0.9 
l- 2 SiCL 58.0 0.20 7.9 0.7 2.5 5.5 1.5 

VFSCL 43.8 0.21 7.9 0.6 2.1 13 
VFSCL 55.0 0.14 7.9 0.5 1.8 3:: 1:3 

SFC 23.8 55.0 23.0 0.0s 8.1 7.9 0.5 0.4 2.1 1.6 4.4 3.1 1.3 1.4 
7-10 SiCL 4.ï.0 0.24 8.2 0.4 1.3 3.8 0.9 

Similar to Gnadenthal loam except for high lime till aithin and belon four feet of the surface. 
4-k L-CL 45-65 0.20-O. 50 7. S-8.2 variable 

PI; 
2-3 
3-4 

E7” 
7-10 

10-15 

VFSL 60.0 
SiL 62.5 
SiL 40.0 
SiL 47.5 

VFSL 57.5 
Sic 71.3 

s & SL 31.3 
S 25.0 

3:; 
1.7 
1.7 
0.48 
0.20 
2.8 

17.0 

7.5 
8.5 
8.3 
8.3 
8.2 
8.0 
8.1 
8.3 

0.9 
0.8 
0.7 
0.8 
0.8 
0.5 
0.4 
0.3 

0.9 
1.6 
1.8 
2.1 
2.1 
1.4 

0:: 

11.7 
8.4 
6.1 
7.1 
7.3 

i.3 
2:3 

0.4 
0.8 
1.0 
1.1 
1.1 
0.9 
0.7 
0.7 

O-l 
l- 2 
2- 3 
3- 4 
4-5 
5-6 
6-8 
8-9 
9-11 

L” 
L 

L 
SiiFS 
SiCL 
Sic 

C-TU 

75.0 1.25 8.1 4.1 8.5 60.7 1.5 
67.5 1.40 8.3 8.1 32.0 106.6 4.4 
61.3 0.22 8.2 8.1 39.0 93.6 5.7 
63.8 0.10 7.9 5.8 31.0 56.1 5.9 
47.5 0.16 7.9 8.3 40.5 93.8 5.9 
45.0 0.14 7.9 7.9 33.5 89.3 5.0 
58.8 0.09 7.9 4.9 24.5 47.9 5.0 
63.8 0.09 8.0 3.7 17.3 28.6 4.6 
78.8 0.08 7.9 2.5 11.8 19.8 3.8 

O-l 
l- 2 
2- 3 
3- 4 

Es” 
8-10 

ci 
CL 
CL 

c 
C 

67.5 0.09 7.8 0.7 0.8 7.6 
56.3 0.47 7.7 0.4 0.8 8.4 
56.3 0.19 7.5 0.4 0.7 10.4 
66.3 0.13 7.4 0.5 0.7 5.0 
61.3 0.06 7.4 0.5 0.6 5.3 
77.5 0.05 7.5 0.4 0.8 6.5 
70.0 0.0s 7.5 0.4 1.2 8.7 

0.4 
0.4 
0.3 
0.4 

ti 
O:S 

CL 

c 
C 

SiCL 
VFSCL 

Sic 

86.4 0.3-0.5 
66.9 0.1-0.2 
90.8 0.1-0.2 
71.2 0.1-0.2 
69.9 0.1-0.3 
39.2 0.1-0.3 
60.3 <O.l 

7.5 0.6 
7.7 0.6 
7.9 0.6 
7.8 0.7 
7.6 0.5 

::i ::i: 

0.6 
0.8 
1.2 
1.2 
0.8 
0.8 
1.0 

5.3 
8.8 
1.9 

FR 
4:6 
4.6 

0.4 
0.4 
1.3 
0.7 
0.9 
0.6 
0.6 

O-l 
l- 2 
2- 3 
3- 4 
4-5 

s18 
8-10 

LFS 
LFS 

ES 
VFSL-CL 

SS 
Sic 

43.0 4.2 7.0 
39.5 3.0 7.4 
37.5 7.8 8.1 
33.8 1.80 7.7 
42.5 0.36 7.7 
72.5 0.10 7.8 
63.8 0.05 7.9 
77.5 0.04 7.8 

0.4 
0.4 
0.7 
1.0 
0.9 

0.: 
015 

- 

c2 
1.5 
1.2 
1.1 
1.1 
1.0 

6-7 
9.3 
5.5 
4.7 
5.4 
4.6 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 42 (Cont’d) 

Series, Type and Phase 
Hyd. Cond. Soluble Salts 

Irrigation Cond. mmhos/ 
land clas4 @$ Texture sat. % in/br. pH cm. Na Ca +Mg S.A.R. 

Hochfeld fine sandy loam (Hb) 
(estimated) 

Isafold loam (1s) 
and 

Isafold, moderately stony phase (It). 

Kline elay (Kn).. 

La Salle (Ls)... 
(NW 2-ll-6W) .< 
(sec also Fig. 31 F, G, H) 

Lelant (Ll) _... ._.. _.__. _.. ._.. .._. 

Long Plain (Lp) .._.__.............................. 
(see Almaaippi fine sandy loam) 

Marquette clay (Mq) 

Morris clay (Mo) ._. 
(SW 8-l l-4W). ..< < .< 

Neuenberg loam (NC) .._......_.. 
(NW Lot 69 Portage) .._...... 
(see also Fig. 3 1 C) 

Neuhorat clay loam (Ne) 
(SE 9-12-6W).. ...< .<. 
(sec also Fig. 32 A to E) 

Neuhorst clay loam (Ne). .................... 
(SW % 9-12-7W) ................................ 

2s 

2s 

3s 

4 DS 

1 

4D 

3SD 

4 SD 

4SD 

1 

2 DS 

2 DS 

o-l FSL 35-45 2.5-5.0 6.5’7.2 <0.5 - - 
l- 2 LFS 35-42 2.5-5.0 7.2-7.6 10.5 - - 
2- 3 LFS 35-40 1.5-3.0 7.6-8.2 <0.5 - - 
3-4 LFS-FS 30-40 1.5-10 7.6-8.2 <0.5 - - 

id FSLFS FS-LFS 30-40 30-40 l.%lO 1.5-10 7.6-8.2 7.6-8.2 <0.5 <O.S - - - - 

O-l XL-CL 4565 0.260.60 7.47.8 <l.O - - 
l- 2 SCL-CL 45-65 0.1b0.50 7.&8.0 <l.O - 
2- 3 L-CL 45-65 0.10-0.40 7.8-8.2 <l.O - - 
3- 4 L-CL 4<5-65 9.10-0.40 7.8-8.2 <2.0 - - 
4+ L-CL 4665 0.10-0.40 7.8-8.2 <2.0 - - 

Similar to Osborne clay except for a till substrate wit,hin four feet of the surface. 

&l 
l- 2 

J%L 62.5 0.74 7.6 0.6 0.7 6.1 
56.3 0.93 7.7 0.3 0.6 3.8 

2-3 VFSCI, 58.8 0.78 7.8 0.4 0.8 4.2 

22 SiCL-S SiCL 56.3 46.3 0.26 0.49 7.8 7.8 0.5 0.7 08 4.ï 4.9 
.5- 6 BC 68.8 0.29 7.8 0:9 111 6.2 

El0 SiCL SiCL 53.8 56.3 0.15 0.21 7.9 7.9 0.7 0.6 1.0 1.3 6.4 5.6 

Properties of the soi1 are similar to Almasippi fine sandy loam. 

(1.0 
<l.O 
(1.0 
<l.O 
<l.O 
<l.O 

(1.0 
<l.O 
(1.0 
(1.0 
(1.0 

0.4 

::s 
0.5 
0.5 
0.6 

E 

Siiilar to Red River clay except for loam textured till substrate within four feet of the surface. 

O-l 
l- 2 : 

:4 c 

EP c 
O-l L 
l- 2 L 

z- 3 3- 4 SiLs\IS 
4- 7 SA 
7f s 

o-l SiCL 
l- 2 
2- 3 Ei 
3- 4 SiCL 
22 SiCI. 

FLS 

7697 SiLZCL 

O-1 1, 
i- 2 

E-i 
CL” 

45 VFSL 
5-7 SiCL-Sic 
7- 9 SiL-SiCL 
9-11 S 

105.0 
105.0 
110.0 

97.5 
108.3 
100.0 

1.35 
0.04 
0.03 
0.03 
0.04 
0.04 

51.3 
57.5 
25.0 
41.3 
31.3 

4.5 
1.5 
4.8 

25:: 
- 

71.3 1.80 
62.5 0.95 
67.5 0.44 
58.8 0.16 
56.3 0.12 
43.8 0.23 
28.8 2.60 
46.3 0.07 

62.5 0.80 
56.3 0.32 
50.0 0.26 
27.5 1.90 
43.8 0.78 
58.8 0.12 
46.3 0.17 
27.5 1.17 

7.7 
8.0 
7.7 
7.7 
7.7 
7.7 

0.7 

213” 
4.9 
3.0 
2.4 

2.2 5.7 
3.6 3.0 
8.0 23.7 

18.5 57..6 
13.0 27.3 
10.5 18.5 

29 
2.3 

3:: 
3.5 

7.1 0.8 0.8 9.8 0.4 
7.8 0.5 0.9 5.7 0.5 
S.0 0.5 0.9 5.0 0.6 
7.6 0.7 1.1 8.1 0.5 
8.3 0.4 1.8 5.5 1.1 

- 

7:: 
8.3 
8.2 
8.1 
8.1 
S.0 
7.9 

0.9 1.1 9.4 
1.6 4.2 17.1 
1.1 3.2 11.3 
1.0 3.1 9.6 
0.8 2.2 7.4 
0.6 1.7 4.9 
0.5 1.2 3.5 
0.5 1.4 4.2 

7.9 
8.3 
8.0 

8:: 
7.9 
7.8 
8.0 

0.9 2.2 
1.3 4.9 
1.0 3.9 
0.8 3.4 
0.8 3.3 
0.5 1.5 
0.4 1.1 
0.6 1.3 

,Y; 
8:3 
5.5 
5.7 
3.1 
3.5 
5.3 

- 

0.5 
1.4 
1.3 
1.4 
1.1 
1.1 
0.9 
1.0 

1.1 
2.0 
1.9 
2.1 
2.0 
1.2 
0.8 
0.8 



SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 42 (Cont’d) 

Series, Type aod Phase 
Cond. Soluble Salts 

;~nipti 
$2; 

Hyd. 
Gond. m.e./l. 

Texture Sat. %8 
mmhos/ 

in/hr. pH om. 
S.A.R. 

Na Ca+Mg 

Neuhorst clay loam, saline phase (Nf) 
(SE 33-12-6W) <.<.<., 

Neuhorst clay (Nh) ................................. 

Osborne clay .............................................. 
(NE 4-ll-5W) ............................................ 

Osborne clay, saline phase (Od). ............ 4DS 

Pigeon Lake (Pt). ...................................... 3SD 

Plum Coulee clay (Pa) .............................. 4SD 

Poplar Point silty clay loam (Pp) 
(S. Lot 130, Portage) _._._......._................... 
(see also Fig. 32 F) 

Red River clay (Rr) ._... .._. 4SD 

Red River clay, saline phase (Ra) ....... 
(NE 29-12-5W) ......................................... 

Remfeld loam (Re). .................................. 
(SE 24-12-6W). .......................................... 

Reinland fine sandy loam (Ra). ............... 
(N. Lot 30, High Bluff) ........................... 

3SD 

4DS 

2DS 

4SD 

1 

2s 

6-l SiCL 75.0 1.5 7.5 0.9 1.5 0.7 
l- 2 SiCL 68.8 1.5 7.7 4.6 8.3 

68:: 

2- 3 SiCL 50.0 0.72 7.8 5.3 14.5 72.0 i.4 
3- 4 SiCL 51.3 0.24 7.7 4.6 12.5 63.2 2:2 

Sri VFSCL SiCL 41.3 58.5 0.21 0.20 7.7 7.8 3.7 1.8 10.0 4.4 44.2 19.8 2.1 1.4 
S-10 VFS-CL 40.0 0.20 7.9 2.2 5.0 25.2 1.4 

Similar to Neuhomt clay loam except for a surface texture of c!ay. 

C-l c 77.5 0.05 7.3 1.8 3.8 19.1 2.5 
l- 2 96.3 0.03 7.7 1.1 4.9 7.3 2.6 
2- 3 SiCL 60.0 0.11 7.8 0.9 5.0 
3- 4 Sic 65.0 0.09 7.8 0.7 3.9 

i:S 3.2 
2.9 

b8 87.5 87.5 0.03 0.03 7.6 7.6 0.6 0.6 2.6 2.4 4.2 3.7 1.8 1.8 

Simiiar to Osborne clay except for saline conditions greater than 4 mmhos. in the solum. 

Similar to Po~lar Point silty clay loam except for a fine textured silty clay to clay substrate within 
four feet of the surface. 

O-l 
l- 2 

5: 

28 

6-l 
l- 2 
2-3 
3- 4 

:s" 
Eh10 

9-l 
l- 2 

E4 

6-i 

O-l 
l- 2 

5: 
46 
6-7 
7- 9 

6-l 
l- 2 

54 
4-6 

El: 
1 l-13 

o-1 
l- 2 

5: 
4-6 
6-8 
8-11 

C-Sic 75-95 0.5-1.5 7.0-7.4 
C-Sic 75-95 0.60-0.05 7.2-7.6 
C-SiC 75-95 0.60-0.05 7.6-7.8 
C-Sic 7595 0.60- .05 7.6-8.0 

SiCL-SiC 65-a-80 0.6bO.05 7.68.0 
VFSL-SiC 45-80 0.75-0.05 7.6-8.0 

SiCL 
SiCL 

C”L 
SiCL 
SiCL 
SiCL 

73.8 0.21 
68.8 0.23 
71.3 0.12 
68.8 0.07 
66.3 0.06 
56.3 0.07 
62.5 0.06 

75-95 
75-95 

0.05-1.0 
1.05 

7.7 
7.8 
7.8 
7.8 
7.7 
7.9 
7.8 

7.2-7.6 
7.6-8.0 

c” 
SiC 
Sic 
Sic 

c 

LAL 
VFSCL 

SiCL 
SiCL 
SiCL 

VF% 
VFSL 

75-95 <.05 
75-95 <.05 
75-95 <.05 
7595 <.05 

60.0 0.10 
77.5 0.06 
62.5 0.22 
68.8 0.08 
56.3 0.09 
91.3 0.02 
93.8 0.03 

50.0 3.0 

7.6-8.0 <4.0 
7.6-8.0 <4.0 
7.6-8.0 - 
7.68.0 - 

40.0 0.38 
51.3 0.21 
50.0 0.18 
42.5 0.23 
48.8 0.12 
42.5 0.29 

VFSL 
LFS 
LFS 
FIS 

s 
S 

46.3 0.19 

37.5 2.80 
32.5 2.50 
27.5 7.10 
28.8 3.10 
27.5 17.0 
- 

7.5 6.9 
7.9 7.2 
8.0 6.1 
7.9 3.7 
8.0 3.3 
7.9 4.7 
7.6 3.8 

7.9 1.0 
a.4 0.8 
a.2 
a.2 ::3 
8.0 0.4 
8.0 0.3 
a.2 0.3 
8.1 0.3 

7.6 0.7 
7.8 0.4 
7.8 
7.9 t:: 
8.1 0.4 

0.5-1.0 
0.5-2.0 
0.5-2.0 

0.7 1.0 7.7 
0.7 1.2 7.2 
0.7 1.6 6.7 
0.8 1.6 8.5 
0.8 1.6 7.0 
0.7 1.4 6.5 
0.7 1.4 7.3 

<2.0 
<2.0 

- 
- 
- 
- 

- 
- 
- 

<l.O 
(1.0 
11.0 

- - - 

0:: 
0.9 
0.8 
0.9 
0.8 
0.7 

- 

11.0 
(1.0 
<l.O 
<l.O 

- 
- - 

30.0 85.7 4.6 
32.0 86.7 4.9 
24.0 74.2 3.9 
17.8 32.3 4.4 
16.3 28.8 4.3 
19.5 55.1 3.7 
21.0 73.0 3.5 

1.6 10.8 0.7 
2.6 7.2 1.4 
1.0 3.6 0.i 
0.8 2.4 0.î 
1.1 2.9 0.9 
0.9 2.1 0.9 
0.5 2.1 0.8 
0.7 2.2 0.7 

1.0 
0.7 
0.7 
0.8 
1.1 
- 

7.0 
3.9 
3.4 
3.7 
3.1 

::5 
0.5 
0.6 
0.9 
- 
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TABLE 42 (Cont’d) 

Series, Type and Phase Irrigation Depth 
land class (feet) TeXtUR sat. % 

Hyd. Gond. 
Cond. mmhosj 
in/hr. pH em. 

Soluble Salts 

Na Ca+hlg S.A.R. 

Rignold loam (Rg) 3 S 

Rosengart loam (Rm) .._....... 1 

St. Claude silt loam (Sx). 3 SD 

Skelding fine sand (Sk) 4 ST 

o-l 
l- 2 
2- 3 
3- 4 
4- 6 
6-8 

L-SCL 
L-SCL 
L-SCL 
C-Sic 

:Sic 

42-55 0.15-3.0 7.0-7.4 0.5-1.0 
42-55 0.25-0.75 7.6-7.8 0.1-1.0 
42-55 0.25-0.75 7.6-8.0 0.5-1.5 
70-85 0.10-0.25 7.8-8.0 1.0-2.0 
70-85 0.05-0.15 7.8-8.0 - 
70-85 0.03-0.10 7.8-8.0 - 

O-l FSCL 53.8 
l- 2 FSCL 50.0 
2- 3 FSCL 50.0 
3- 4 SVFSCL 38.9 
4-7 MSFSL 32.5 
7-11 MSFSL 32.5 

O-l 
l- 2 

F-4 
4-6 
6-8 

SiL 40-55 1.0-2.0 
VFSL-L 4055 0.5-1.0 
LFS-SiL 35-60 0.5-1.0 

FS 25-30 2.0-7.5 
FS 25-30 2.0-7.5 

SiL-SiCL 65-70 0.10-0.20 

O-l 
l- 2 

:: 
4+ 

FS 
FS 
FS 
FS 

25-35 2.510 6.8-7.2 <0.5 
2535 2.5-10 6.8-7.2 <0.5 
2535 3 -10 7.2-7.4 (0.5 
25-35 3 -10 7.2-7.4 <0.5 
25-35 3 -10 7.4-7.8 (0.5 

0.15 
0.07 
0.52 
0.67 
0.58 
0.35 

7.5 1.3 
8.1 1.0 
8.0 0.8 
7.9 0.5 
8.0 0.4 
7.9 0.4 

7.9 0.5-1.5 
8.9 0.5-1.5 

7.8-8.1 0.5-1.5 
7.8-8.1 0.5-2.0 
7.8-8.1 0.5-2.0 
7.8-8.1 0.62.0 

- 
- 
- 
- 
- 

1.8 
2.2 
1.4 
0.9 
0.9 
1.0 

- 

- 

- 
- 

- 
- 

- 
- 

- 
- 

11.0 
(1.0 
(1.0 
11.0 

- 
- 

14.2 0.7 
9.7 1.0 
7.0 0.7 
4.1 0.6 
3.4 0.7 
3.1 0.8 

- 
- 
- 

- 
- 

- 

11.0 
(1.0 
(1.0 
11.0 

- 
- 

<0.5 
<0.5 
(0.5 
10.5 
10.5 

Squirrel Creek silt loam (St) 3 SD 

Willowbend (WI). 4 D 

Wiiowcrest loamy fine sand (Wt)... 3 SD 
(SE 19-108X’) 

Similar to St. Claude silt loam except for a siIty clay to clay substrate within four feet of the surface. 

O-l FSL-CL 40-65 0.7-3.0 7.6-8.0 (1.0 - - <l.O 
l- 2 FSL-CL 40-65 0.5-3.0 7.6-8.0 (1.0 - - (1.0 
2-3 FSL-CL 35-65 0.5-5.0 7.8-8.1 <1.5 - - (1.0 
3+ FSL-CL 35-65 0.5-3.0 7.8-8.1 (1.5 - - (1.0 

01 LFS 43.8 1.3 7.9 1.0 1.7 11.2 0.7 
l- 2 LFS 33.8 1.7 7.7 1.9 4.2 22.0 1.3 
2- 3 LFS 37.5 3.2 7.5 2.4 7.3 26.3 2.0 
3- 4 VFS 43.8 5.4 7.8 1.7 4.1 20.0 1.3 
4-5 EL 41.3 3.0 7.8 1.7 4.1 19.4 1.3 
E 62.5 0.11 7.7 6.5 21.5 2.0 SiCL 

8- 9 SiCL 72.5 0.04 7.6 

2.1 - 

1.7 .7 19.0 1.5 
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FIGURE 27 

Contour map of part of Township 12, Range 6W showing the change in topography 
associated with the many stream channels found in the Portage area. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

water table in April is due to melting snow, runoff, 
and precipitation. The rise in groundwater level 
in June and early July coincides with the peak 
precipitation period. In the latter part of July 
and 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 growing crops and 
a higher evapo-transpiration rate during this 
period. 

The groundwater level is normally higher in 
the Neuhorst (Figure 28, C), Deadhorse (Figure 
28, D) and other finer textured soils occurring 
in lower topographie positions than in the soils 
described above. The water table is usually below 
5 feet during the greater part of the year, and 
within 4 feet of the surface during June and July. 

In the eastern and northern part of the Portage 
map area, the water table is also influenced by the 
upward flow of water due to a pressure effect. 
Charron* shows that the eastern portion of the 
Portage Sheet is a discharge area. The piezometric 
surface of confined aquifers in the till and bedrock 
west of High Bluff is at or above 810 feet a.s.1. 
or approximately 15 to 20 feet below ground 
level. TO the east and northeast of High Bluff 
(elevation 825 ft. a.s.1.) the piezometric surface 
is at or below 800 feet a.s.1. 

In the Newton Siding, Oakville and Fortier 
areas, the piezometric surface is between 790 
and 800 feet a.s.l., indicating that in Township 
11, Range 4W, the piezometric surface of the 
confmed aquifer in the till and bedrock is ap- 
proximately 10 feet below ground level. 

The quality of the groundwater in the lower 
depths within the till and bedrock is usually quite 
saline with a dominante of sodium, calcium and 
magnesium cations, often too “salty” for human 
consumption. Charron states that the flow of 
water in the till aquifers is primarily from a quite 
distant recharge area to the west and northwest. 
He suggests that water under artesian pressure in 
the bedrock infiltrates the aquifiers in the till, 
because in almost every well drilled west of the 
850 foot contour, the original fresh water becomes 
saline within a short time. 

Gilliland** considers the section north of Por- 
tage la Prairie to Lake Manitoba to be a ground- 
water discharge area also. Results of piezometric 
tests drilled into bedrock (NC of 3-14-7W) con- 
taining highly -7psiferous dolomite show that the 
piezometric surface of the water in the bedrock 
aquifer is almost as high as the fresh surface 
groundwater. The gypsiferous dolomite layer is 

*ibid. 

*+Gilliland. 1.. 1965. Geological and Groundwater Investigation for the 
Portage Diversion. Mimeographed Report, Dept. of Water Control 
and Conservation, Province of Manitoba. 

also saturated with water highly charged with 
sodium chloride and gypsum. 
(d) Soi1 Salinify 

While soi1 salinity is generally not a problem 
throughout most of the Portage la Prairie map 
area, there are sections which do contain ap- 
preciable quantities of salts both in the surface 
soils and in the sub-soils. 

On the coarse to moderately fine textured soils 
the salinity is generally low both in the surface 
soi1 and subsoils. These are soils found above 
the Gladstone Beach (875 ft. a.s.1. contour) and 
adjacent to and along stream channels. The sub- 
soils from depths of 6 to 10 feet are usually 
permeable and low in salts. Samples taken from 
the Almasippi and Willowcrest soils (Twp. 
1 l-SW) indicate the subsoil to be nonsaline 
(conductivity of 2 mmhos.) but reflect a higher 
sodium to calcium and magnesium ratio (S.A.R. 
values up to 13). 

The fine textured soils found in the areas to 
the east and south of Portage la Prairie are 
variably saline. Conductivity measurements range 
from 1 to 7 mmhos. in the surface few feet, and 
as low as 1.0 to 1.4 mmhos. in the subsoils below 
4 feet. (Figure 29, A, B, C). 

The fine textured soils in the north, northeast, 
and eastern limits of the map area contain variable 
amounts of salts with conductivities of 1 to 8 
mmhos. in the surface few feet, while the subsoils 
are usually slightly to moderately saline with 
conductivities greater than 4 mmhos. Examples 
of fine textured soils with these saline conditions 
are also shown in Figure 29. A Red River soi1 
in SWX-11-12-7W) (Figure 29D), has a con- 
ductivity reading of 5.1 and 8.0 in the surface 
and subsurface horizons and a sodium adsorption 
ratio as high as 4.2 within 2 feet of the surface. 
A Deadhorse soi1 in the NW% of 10-12-6W (Fig- 
ure 29E) the salt content is quite low in the 
surface and increases to 4.3 mmhos. at the 10 
feet depth. The S.A.R. increases with depth also. 
A slightly to moderately saline Morris soil in the 
SW% of 22-l l-4W, (Figure 29F) has a con- 
ductivity of 4.9 and 7.6 mmhos. below the 2 
feet depth and a S.A.R. value between 4.8 and 
5.6. 

Generally the soils in the northern part of the 
map sheet have more salts in the subsoil than 
those in the southern portion. This is shown in 
an examination of two Gnadenthal soils located 
in the SW1/4 of 16-13-6W and SE% of 34-13-6W 
(Figure 29 G, H). In the former soi1 the con- 
ductivity in the surface horizon is low and in- 
creases in the subsoil to 6.6 mmhos. at 10 feet. 
The S.A.R. value ranges from 4.0 to 9.5. In the 
latter soi1 the salt content is slight to moderate 
ranging from 4.1 to 8.3 mmhos. in the Upper 
8 feet and less than 3.7 mmhos. below 8 feet. The 
fine textured soils adjacent to the high lime till 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

areas are slightly to moderately saline in surface 
and subsoils. 

These results were in accordance with those of 
Charron and Gilliland. Portions of the Portage 
area are affected by saline groundwater discharge 
from below. The groundwater from the till and 
bedrock contains moderate to high amounts of 
salts which are forced up at a very slow rate by 
artesian pressure. The salts on the moderately 
coarse to medium textured soils with permeable 
subsoils, are kept low due to infiltration of rainfall 
and to fresh groundwater flow from the deltaic 
area to the west. On the fine textured soils, par- 
ticularly those with relatively low permeability, 
the interna1 drainage as well as surface drainage 
is very slow. Rainfall is held on the surface for 
a much longer time than on the coarser soils 
and does not enter the soi1 in sufficient amounts 
to decrease the salinity. Excess water runs off or 
accumulates in microdepressions within the rela- 
tively flat areas until it eventually evaporates or 
is used up by plants, resulting in localized areas of 
slight to moderate salinity. 

3. Irrigation Classification of Soils 
The soils of the Portage area have been classi- 

fied into four irrigation suitability classes based on 
the chemical, physical, and related properties 
important to irrigation suitability (Figure 30). 
The classes are as follows: 

CLASS 1 - These are soils of fine sandy loam 
to clay loam texture which have no significant 
limitations in use for irrigation, They have good 
water holding capacity, good permeability, low 
salt content, good drainage and satisfactory 
gradient of land. 

A sequence of representative drill logs to 10 
feet on the Elm River, Gnadenthal and La Salle 
soils are given in Figure 31. The soils in this 
class are: 

Edenburg (Ed) 
Eigenhof clay loam (Ec) 
Elm River (El) 
Gnadenthal loam (Ga) 
La Salle (Ls) 
Neuenberg loam (NC) 
Reinfeld loam (Re) 
Rosengart loam (Rm) 

CLASS 2-These are soils of loamy fine sand to 
clay which have slight limitation in use for irriga- 
tion. This class includes soils with soi1 limitations 
(S) such as water holding capacity, permeability, 
depth of permeable material, salt content; topo- 
graphie limitations (T) such as slope and pattern; 
or drainage limitations (D) such as surface 
drainage and depth of water table. 

A sequence of representative drill logs to 10 feet 
on the Gervais, Neuhorst and Poplar Point soils 
are given in Figure 32. The soils in this class are: 

2 DS -These are imperfectly drained soils having a 
water table below 5 feet most of the year and a 
saturation percentage in the range of 55 to 
65%. The soils are: 

Gervais series (GV) 
Neuhorst clay loam (Ne) 
Newton Siding clay loam (Nj) 
Poplar Point series (Pp) 

2Sl -These are moderately coarse textured, loamy 
fine sand to fine sandy loam soils with satura- 
tion percentages of 35 to 45%. Their main 
limitation for irrigation is low moisture reten- 
tion capacity. The soils are: 

Hochfeld fine sandy loam (Hb) 
Reinland fine sandy loam (Ra) 

2 S2 -These are soils with medium textured deposits 
over medium to moderatelv fine textured ala- 
cial till deposits. Permeability of the tilt is 
variable depending on the amount of clay 
present in the material. The soils are: 

Glencross loam (Gg) 
2 SD -These are soils with favorable structure and a 

saturation percentage at approximately 65 per 
cent. They contain clay to silty clay sediments 
below the-solum. The soils are: 

Winkler clay loam (Wb) 
2T -These are soils with favorable soi1 and drainage 

characteristics but have gentiy undulating topo- 
graphy. The soils are: 

Elm River, gently undulating phase (Elb) 
La Salle, gently undulating phase (Lsb) 

CLASS 3- These are sand to permeable clay- 
textured soils having some unfavorable character- 
istics that limit production and cause management 
problems under irrigation. These include soi1 
factors (S) such as water holding capacity, per- 
meability, 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 include: 
3s -These are moderately coarse to moderately fine 

textured soils of satisfactorv soi1 and drainaee 
characteristics but have fine’ textured sedimenjs 
of low permeability within 4 feet of the surface. 
The soils are: 

Graysville loam (Gf) 
Hobson fine sandv loam (Hi) 
Pigeon Lake (Pt)- 
Rignold loam (Rg) 

3 SDI -These are soils dominantly of coarse to moder- 
ately coarse textured sediments with fairly low 
available moisture capacity. The saturation per- 
centage ranges from 25 to 40% and the storage 
in 4 feet is 3 to 5 inches. The water table may 
be within 3 feet of the surface for a short time 
of the year and is generally less than 5 feet 
most of the year. The soils are: 

Almasippi loamy fine Sand (Al) 
Long Plain loamy fine Sand (Lp) 
Willowcrest loamy fine Sand (Wt) 
Elm Creek loamy fine Sand (Ek) 

3 SD2 -These are soils of medium to moderately fine 
texture grading to Sand in their subsurface 
lavers. The water table is usually within 3 feet 
of the surface in the spring of the year and 
recedes to 5 feet or lower for the rest of the 
vear. Fine textured sediments mav occur at or 
below 6 feet of the surface and l’n some cases 
may occur within four feet. However, the high 
water table and prolonged saturated condition 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

of these soils is the main limitation to irriga- 
tion. The soils are: 

St. Claude loam (Sx) 
Squirrel Creek loam (St) 

3 SD3 -These are medium to moderately fine textured, 
imperfectly drained soils that are slightly saline. 
The soils are: 

Gnadenthal loam, saline phase (Gb 
Neuhorst clay loam, saline phase (Nf) 

3 SD4 -These are moderately fine, imperfectly drained 
soils with a surface texture of clay. They have 
a high water retention capacity. A slowly to 
very slowly permeable surface horizon is the 
main limitation to irrigation. The soils are: 

Neuhorst clay (Nh) 
Dugas clay (Df) 

CLASS 4 - Soils in this class are considered 
unsuitable for irrigation. They have soil, topo- 
graphie or drainage characteristics that are con- 
sidered severe limitations for continued irrigation 
use. The soils in this class are as follows: 
4D -These are coarse to moderately fine textured 

soils that are poorly drained and have a water 
table at or within three feet of the surface for 
most of the growing season. The soils are: 

Lelant series (Ll) 
Willowbend series (Wl) 

4 DS -These are fine textured soils that have a low 
permeability, high moisture retention capacity, 
and are poorly drained. They may also be 
saline. These soils are: 

Kline clay (Kn) 
Kline clay, slightly saline phase (Km) 
Osborne clay (Oc) 
Osborne clay, saline phase (Od) 
Osbome clay, peaty, saline phase (Og) 

4 SD -These are fine textured, imperfectly drained 
soils of hinh water retention cauacitv. low oer- 
meability,-and may contain soluble sa16 in 
sufficient quantity to affect trop growth. The 
snils are: 

Deadhorse clay (Da) 
Deadhorse clay, saline phase (Db) 
Deadhorse clay loam (DC) 
Fortier series (Ft) 
High Bluff series (Hi) 
Marquette clay (Mq) 
Marquette clay, saline phase (Mr) 
Marquette clay, cobbly phase (MS) 
Morris clay (Mo) 
Plum Coulee clay (Pa) 
Plum Coulee clay loam (Pb) 
Red River clay (Rr) 

4 ST 
Red River clay, saline phase (Rs) 

-These are coarse textured, moderately Weil to 
well drained soils on undulating topography. 
They have ver-y low water holding capacity and 
slopes that occasionally are greater than 5%. 
The soils are: 

Skelding fine sand (Sk) 

4T -These are moderately coarse to medium tex- 
tured, excessively drained soils on moderately 
to steeply sloping topography. The soils are: 

Shellmouth (Sh) 

4. irrigation Requirement 
The climate data described in Section II are 

indicative that the Portage la Prairie area is gen- 
erally suitable for a wide range of crops; moisture 
on the average is net, a limiting factor in the 
production of these crops, but to maintain maxi- 
mum production and good quality, moisture may 
be limiting at some period in the growing season. 

Risk analyses* of weekly and seasonal climatic 
data for irrigation planning for Morden are pre- 
sented as a guide for Portage la Prairie which 
has similar climatic conditions (Table 43). The 
risk analysis presented are for a soi1 with a 
storage capacity of 5.00 inches. The percent risk 
value of 1 to 75 imply water deficiency hazard 
and indicate the number of years out of 100 
years when the amount of water required as 
irrigation exceeds the value presented in the table. 
For example, for a week beginning on July 16, 
there is a 50% probability that more than 0.4 
inches of water is required for optimum plant 
growth; or a 10% probability that more than 
1.3 inches of irrigation water are required. 

Consumptive use factor depends upon the 
type of trop, stage of trop growth, amount of 
leaf area and is generally lower than 1.00 for 
vegetable crops and some special crops. Calcu- 
lated risk at a consumptive use factor of 0.75 
for the same date as above indicated that there 
is a 25% probability that more than 0.3 inches 
of irrigation water would be required and a 10% 
probability that more than 0.6 inches of water 
would br required for the week beginning July 16. 

Good yields of farm crops cari be maintained or 
improved upon by proper management and fer- 
tility practices without irrigation in most years; 
often the Portage area suffers from too much 
moisture. 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 be quite high. 

*Coligado, M. CT, Baie~, IV., and Sly, W. K., 1968. Risk Analyses of 
Weekly Climats Data for Agricultural and Irrigation Planning- 
Morden. Manitoba. Tech. Bull. 35, Canada Department of Agri- 
culture, Ottawa. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 43 

Weekly and Seasonal Irrigation Requirements for a Given Risk 
Storage Capacity 5.00 In. Consumptive use Factor 1.00 

Week 
Beginning 

Month Day 

= 

-- 

- 

L0we.d 
Estimate 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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ENGINEERING USES OF SOILS 

This section describes the properties of the soils 
that are important to engineering. Soil properties 
are of special interest to engineering because 
they affect the construction and maintenance of 
highways, airports, building foundations, facilities 
for storing water, draining and irrigating of soils, 
and the disposa1 of sewage. 

The properties important to the engineer are 
permeability to water, shear strength, compaction 
characteristics, soi1 drainage, shrink-swell charac- 
teristics, grain size, plasticity, salinity hazard and 
reaction (pH). Topography and depth to water 
table, to bedrock, or the Sand or grave1 are also 
important. 

Some of the properties of soi1 important to en- 
gineering are described in this section and cari be 
used by engineers along with other information 
in the report to: 

(1) Make soi1 and land use studies that Will 
aid in selecting and developing sites for industrial, 
business, residential, and recreational uses. 

(2) Make estimates of the engineering proper- 
ties of soils for use in planning of agricultural 
drainage systems, waterways, irrigation systems, 
diversions and other structures for conserving 
soil and water. 

(3) Make preliminary evaluation of soi1 and 
ground conditions that Will aid in selecting loca- 
tions for highways, airports, pipelines, sewage 
disposa1 fields, and in planning detailed surveys 
of the soils at selected locations. 

(4) Correlate performance of engineering 
structures with soi1 mapping units and thus de- 
velop information for overall planning that Will 
be useful in designing and maintaining the struc- 
tures. 

(5) Locate probable sources of Sand and 
other mater& for use in construction. 

(6) Supplement information obtained from 
other published maps, reports, and aerial photo- 
graphs for the purpose of making maps and 
reports that cari be used readily by engineers. 

Used with the soi1 map, the .engineering inter- 
pretations cari be useful for many purposes. It 
should be emphasized that ‘the interpretations do 
not eliminate the need for further sampling and 
testing at the site of specific engineering works 
and projects. Nevertheless, even in such situations, 
the soi1 map is useful in planning more detailed 
field investigations and for suggesting the kinds of 
problems that cari be expected. 

PART V 

ENGINEERING CLASSIFICATION SYSTEMS 
Two engineering systems are in general use for 

classifying soils. Most highway engineers prefer 
the system approved by the American Association 
of Sta’te Highway Officiais (AASHO) *, other 
engineers employ the Unified System** estab- 
lished by the U.S.A. Corps of Engineers. 

A ASHO System 

The soils of the Portage la Prairie area cari be 
classified into seven principal groups in the 
AASHO system. These groups range from A-l 
which are gravelly soils of high bearing capacity, 
to A-7 which are clay soils of low strength and 
low bearing capacity when wet. Within each 
group, the relative engineering value of materials 
is shown by an index number in parentheses fol- 
lowing the soi1 group symbol. The index numbers 
range from 0 for the best material to 20 for the 
poorest. The criteria for the classification of soils 
by the AASHO system is shown in Table 44. 
The classification is basèd upon the results ob- 
tained for sieve analysis of fine and coarse par- 
ticles, mechanical analysis, liquid limit, plastic 
limit, calculated plasticity index and the calculated 
group index. 

The group index is calculated from the results 
indicated above using the following formula: 

Group index: 0.2a + .005ac + O.Olbd where: 
a is sieve analysis of fine and coarse aggregate 

- that portion of percentage passing No. 200 
sieve greater than 35 and not exceeding 75, ex- 
pressed as a positive whole number (1 to 40). 

b is mechanical analysis - that portion of 
percentage passing No. 200 sieve greater than 
15 percent and no’t exceeding 55 percent, ex- 
pressed as a positive whole number (1 to 40). 

c is liquid limit - that portion of the numerical 
liquid limit greater than 40 and not exceeding 60, 
expressed as a positive whole number (1 to 20). 

d is plasticity index - that portion of the 
numerical plasticity index greater than 10 and 
not exceeding 30, expressed as a positive whole 
number (1 to 20). 

Unifîed System 
The Unified system identifies soi1 material as 

coarse grained, 8 classes; fine grained, 6 classes; 

%tandard Specifications for Highway MateriaIs and Methods of 
Sampling and Testing (The Classification of soils and Soil-Aggregate 
Mixtures for Highway Construction Purposes. Designation: M 145- 
149) Part 1, Fd. 8. American Association of State Highway Officiais, 
1961. 

*qhe Unified Soi1 CIassification System, Technical Memorandum 
No. 3-357, Vol. 1, Waterways Exp. Sta., U.S. Corps of Engineers, 
March. 1953. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

TABLE 44 

AASHO Soi1 Classification 

Granular MateriaIs 
35% or leva paasing No. 200 Sieve 

SiltJ%y MateriaIs 
GeneralClassification More than 35% paasing No. 200 Sieve 

A-l A-3 A-2 A-4 A-5 A-6 A-7 

Group Classification 
A-l-a A-l-b A-2-4 A-2-5 A-2-6 A-2-7 A-?-CA-?-6 

Sieve AnalysisPer oent Passng . ..<....<........ No. 10 50 Max. - 
No. 40 1: El: m”: 51 Min. 1 

1 1 1 1 
x 1 

- 

No. 200 10 Max. 35 Max. 35 Max. 35 Max. 36 Max. 36 Min. 36 Min. 36 Min. 36 Min. 

Chwacteristiesof 
Fraction paaning $k&c; - - 40 LMax. 41 Min. 40 Max. 41 Min. 40 Max. 41 Min. 40 Max. 41 Min. 
No. 40 Sieve Plgb$Y 

6 Max. N.P. 10 Max. 10 Max. 11 Min. 11 Min. 10 Max. 10 Max. 11 Min. 11 Min.’ 

Group Index 0 0 0 4 Max. 8 Mas. 12 Max. 16 Max. 20 Max. 

Uml types 0fSignificant Stone Fragments Fine silty or Cla ey 
Constituent Materials Grave1 and Sand Sand Grave1 and and B gg c&y 

GenerslRating as Subgade Excellent to Good Fair to Poor 

1. Plaatiaity index of A-7-5 subgroup i8 equal to oi less than I& minus 30. 
Plaaticityindex of A-7-6 subgroupis greater than LL minus 30. 

or highly organic. Table 4.5 shows the criteria 
for the classification of soils by the Unified Sys- 
tem. 

ENGINEERING TEST DATA 
Engineering test data made on eleven repre- 

sentative soils from coarse to fine textured groups 
are given in Table 46. The soi1 samples were 
taken from the major horizons of the soils at 
representative sites. They do not represent the 
entire range of properties of soils in the Portage 
la Prairie area or even all those properties within 
the soi1 series sampled; however, they are adequate 
to evaluate a11 of the soils mapped for engineering 
properties. 

The engineering classification in Table 46 is 
based on data obtained by mechanical analysis 
and by tests to determine the liquid limits and 
plastic limits. The mechanical analysis was de- 
termined by the sieving and pipette analysis with 
sodium hexametaphosphate as a dispersent. It 
differs from the hydrometer method in that, (a) 
the soi1 passing the No. 10 sieve (2.0 mm) was 
used; (b) the size of sample was approximately 
10 grams; (c) the sample was treated with hydro- 
gen peroxide to oxidize the organic matter; (d) 
soluble salts (if present) were removed from the 
sample before the addition of the dispersent; (e) 
the dispersed soil was passed through 300 mesh 
sieve (.05 mm) to separate the silt and clay 
from the sand fraction. The sand fractions were 
separated on the No. 18 (1-O mm), No. 35 
(SO mm), No. 60 (.25 mm) and No. 140 
(.105 mm) mesh sieves wit,h the aid of a Roto- 
Tap machine. The silt (.05 to .002 mm) and clay 

( <.002 mm) were determined by pipette analysis. 
A cumulative curve was drawn and the values 
for the No. 200 (.074 mm) and the No. 40 
(.042 mm) were obtained. In Table 46, the figures 
for the silt plus clay and clay are presented in 
columns under the heading as the percent smaller 
than .05 mm and .002 mm. 

Some terms used by soi1 scientists such as silt, 
clay, texture have different size limits as compared 
to terminology used by engineers. These terms 
as used by soi1 scientists may be found in the 
Glossary of the report. A comparison of the terms 
and size limits are shown in Figure 33. 

The tests to determine liquid limit and plastic 
limit measure the effect of water on the consis- 
tente of the soi1 material. As the moisture content 
of a clayey soi1 increases from a very dry state, 
the material changes from a semi-solid to a plastic 
state. As the moisture content is further increased, 
the material changes from a plastic to a liquid 
state. The Ziquid Zimit is the minimum moisture 
content at which the soil-water mixture changes 
from a viscous solid to a plastic solid and is de 
fined as the moisture content at which the soi1 
Will barely flow under an applied force. 

The plastic lin& is the minimum moisture con- 
tent at which the soil-water mixture changes from 
a plastic solid to a semi-solid and is defined as 
the moisture content at which the soil cari be 
rolled into a small cylinder about 1%3 inch in 
diameter without breaking. It represents the mini- 
mum moisture at which puddling is possible and 
the maximum moisture content at whioh the soi1 
is friable and generally represents the point of 
maximum cohesion in the SOL 
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TABLE 45 (Cont’d) 

Field identification procedurea (Exoludmg particlas larger than 3 in. and basing fractions on eatimated weights) - 
I Identilication procédures on fraction smaller than No. 40 sieve size 

Highly organic soils 

- 

- 

- 

-- 

- 

-- 

Dry strength 
(crushmg 

characteristics) 

None to 
sliibt 

Medium to 
high 

yt& 

Dilatancy 
(reaction 

ta shakmg) 

Quick to 
slow 

None to very 
SlOW 

Slow 

Toughnesg 
(consistency 
near plastic 

limit) 

None 

Medium 

Slight 

Sliiht to 
medium 

Wphw 
D 

Slow to 
none 

None 

Sliiht to 
medium 

Hiih 

Medium to 
high 

None to very 
slow 

Sliiht to 
medium 

Readily identified by colour, odour, spongy feel and frequently 
by fibrous texture 

= 

I 
-- 

Group 
pbols’ 

ML 

CL 

OL 

MH 

CH 

OH Organic clays of medium to high plasticity 

Pt Peat and other hiihly organic soils 

Typical namea 

Inorganic silts and very fine sands, rock ilour, 
eilty or clayey fine sands with slight plasticity 

Inorganic clays of low to medium plasticity, 
gravelly clays, sandy clays, silty clays, lean clays 

Organic silts and organic silt-clays of low plas- 
ticity 

Inorganic silt8, micaceoue or diitomaceoue fine 
aandy or &y soils, elastic eilts 

Inorganic clays of hiih plasticity, fat clays 

‘Boundary classification+Soils possessing characteristics of two groups are designated by combination of group symbole. For example, GW-GC, well graded gravel-sand mixture witb clay bmder. 



soil series 

Mm River. . . .._. 

Fortier . . . 

Gnadenthal.. 

Gnadenthal. __ _,_ ._ ._. .._ 

High Bluff 

Hochfeld.. .................... 

La Salle. ,___ ................. 

Morris., ,......... 

= 

-- 

-- 

<. 

.< 

.< 

- 

Horizon 
-- 

Depth Texture 
(inchcs) USDA 

Ah O-10 
Bm 10-16 
C 22-38 
IIC 3848 

&Ii 
16-25 
2548 

EL4 
20-26 
38-48 

E 
c2 

6-10 
10-24 
2448 

Ah o-13 
C 13-26 

g 

IIC 

0- 6 
12-18 
24-30 
42-48 

8-24 
3044 
a-50 

0- 8 
14-20 
20-26 
32-38 

Bnl 3- 9 
Bn2 9-13 
c2 24-36 

TABLE 46 

Engineering Test Data for Selected Soils of the Portage la Prairie Map Area 

& 
SiCL 
FS 

SiCL 
Sic 
SiCL 
1, 

k 
SiCL 

LSL 

% 
Sic 
SiCL 

FS 
FSL 

& 

SiL 

c 
C 

s 
-- 

- 

ihrinkage 
Limit 

:; 
27 

0 

1.78 
1.88 
1.58 

N.D. 

22 
19 

:9 

1.65 
1.66 
1.83 
1.76 

:17 
16 
16 

1.82 
1.79 
1.74 
1.82 

24 

:i 

1.67 
1.89 
1.77 

1.78 
1.87 

:3 
18 
15 

1.74 
1.88 
1.82 
1.84 

: 
13 

N:D: 
1.71 

24 1.65 

;o ::;: 
18 1.74 

12 

:5 

1.90 
2.01 
1.87 

= 
I % Passing Sieve 

-- -- 
hrinkagc No.40 

Ratio t.42) 

-_ 

-. 

- 

No.200 .05 ,002 
C.074) mm mm 

:oo 
100 

15* 

z 
93 
10 

50 
35 

4 

98 

E 
93 

2 
83 
48 

72* 65 25 

iii* 92 ii 

64% 60 25 
52* 46 19 

31 

32 

42 
91 
85 

:z 
98 

9 
50 
33 

15 

13 

29 
10 

as 

i‘i 
74 

= 
I % Smaller Than 

= 

-- 

AASHO 

A-7-5 (12) 
A-7-6 (19) 
A;;-; (13) 

A-7-6 (12) 
A-7-6 (16) 
fp <‘;FI 

A-7-6 (18) 
A-7-6 (18) 
A-7-6 (20) 
A-7-6 (20) 

A-4 (7) 
A-6 
A-6 to A-7 (10) 

A:4 II{ \ 

A-7-6 (20) 
A-7-6 (20) 
A-7-6 (20) 
A-7-6 (20) 

2:: tgj”’ 

A-7-5 (11) 
A-7-5 (11) 

A-7-6 (20) 
A-7-6 (20) 
A-7-6 (20) 

ZZZ 

-  

*8ec footnote at end of table. 



TABLE 46 (Cont’d) 

~-- 
Liquid 
Limit 

Zzzz 
I 

=F= 

- -  

-  

Y0 Passing Sieve 
~- 
No. 200 
( ,074) 

o/o Smaller Than 

.05 ,002 
mm mm 

_- 

;;1 7: 
80* 78 
78* 75 

11* 5 

28’ 23 
7* 3 

si 

12 
13 
14 

ii 

24 

4 

17 
2 

Horizon 

--- 
Depth 

(inches) 

----- 

Unified 

~-- 
L’lasticity 

Index Soi1 Series 
Ih;ri;ge 

AASHO 
jhrinkagc 

Itatio 

1.93 
1.89 

20 1.71 
17 1.82 
17 1.84 

;fi 
15 
18 

1.63 
1.74 
1.77 
1.77 

N.D. N.D. 

N.Z. 
1.80 

N.D. 

1 

_- 

- 

No. 40 
c.42) 

-- 

E 

100 
100 

100 
100 
100 
100 

100 

1: 

Texture 
USDA 

_- 

- - 

-- -- 

, 

/ 

Red River ................... 

Reinland ..................... 

Reinfeld ...................... 

Willowcrest ................. 

Ah 5- 9 
C 12-48 

o-13 
13-16 
26-48 

E 
FSL 

Ah 

Bc” 
C 

O-10 
10-15 
15-20 
20-48 

CL 

kL 
SiL 

Bm 9-26 FS 

Cca 26-32 FSL 
C 32-48 FS 

A-7-6 (20) 
A-7-6 (20) 

A-5 (8) 
A-7-5 (8) 
A;i-5 tgy’ 

**CI is used by some Engineers in Manitoba and Saskatchewan and refers to soils of the CL group with Liquid Limits between 30 and 50. 
*Values estimated from a cumulative frequency curve. 



SOILS OF THE PORTAGE LA PRAIRIE AREA 

The piasticity index is the numerical difference 
between the liquid limit and the plastic limit. It 
indicates the range of moisture content within 
which a soi1 material is in a plastic condition. A 
non-plastic soi1 is a soi1 that is granular or without 
cohesion. For such soils, the liquid limit or plastic 
limit cannot be determined.. Generally, the greater 
the plasticity index, the greater are the plasticity, 
compressibility and volumetric change character- 
istics of the soil. 

The shrinkage limit is the moisture content at 
which soil changes from a semi-solid to the solid 
state. At this point, further reduction in the mois- 
ture content is not accompanied by a change in 
the volume. It is defined as the moisture content 
at which a reduction in moisture content Will not 
cause a decrease in the volume of the soi1 mass, 
but at which an increase in moisture content Will 
cause an increase in the volume of the soi1 mass. 

The shrinkage ratio of a soi1 is the ratio between 
the volume change per unit change of moisture 
content. It equals the apparent specific gravity of 
the dried soi1 pat. 

The volumetric change of a soi1 for a given 
moisture content is mthe volume change of the 
soi1 mass when the moisture content is reduced 
from a stipulated percentage (usually field mois- 
ture equivalent*) to the shrinkage limit. 

ENGINEERING DESCRIPTION 
OF THE SOILS 

Engineering properties have been estimated for 
the soi1 series mapped in the Portage la Prairie 

*Field moisture equivalent is defined as the minimum moisture content, 
expressed on a percentage of the weight of the aven-dried soil. at which 
a drap of water placed on a smoothed surface of the soi1 Will net im- mediately he absorbed by the soil, but Will spread out over the surface 
and give it a sbiny appearance. 

area (Table 47). The estimated classification 
according to the AASHO and the Unified classilï- 
cation systems is given for each important layer. 
These estimates are based on the soi1 test data in 
Table 46 and on information contained in other 
sections of the report. 

Permeability of the soi1 as it occurs in place was 
estimated. The estimates are based on the struc- 
ture and consistence of the soil, on field observa- 
tion, and on results obtained from hydraulic con- 
ductivity measurements on disturbed samples. 

Reaction of the soi1 was estimated from analy- 
sis of selected profiles and parent material from 
the Portage la Prairie area. 

Sulphate hazard refers to the relative degree of 
attack on concrete by soi1 and wder containing 
various amounts of sulphate anions. It was esti- 
mated from electrolyte measurements and salt 
analysis on selected soi1 profiles and soil samples 
and by visual examination for free gypsum within 
the profile during the course of the soi1 investiga- 
tions. Where the sulphate hazard is moderate to 
severe, a sulphate resistant cernent is recom- 
mended. 

Dispersion or the deflocculation of the soi1 
and its suspension in water was estimated on the 
basis of the soi1 structural properties, the soluble 
salt analysis and the exchangeable cations of the 
soil. 

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 nonplastic to slightly plastic fines have 

Sleve Openmgs in Inches U. S. Standard Sieve Numbers 

3 21k13k 1/23/8 4 10 20 40 60 200 

II II II II I I II I I I III I I 1 

USDA GRAVEL 
SAND 

Very Coorse Medium Coorse Fine g?;i 

UNIFIED 
GRAVEL SAND 

Coarse Fine Coarse Medium Fine 

SILT CLAY 

SILT OR CLAY 

GRAVEL OR SAND 
AASHo Coorse 1 

SAND SILT-CLAY 
Medlum Fine Coarse Fine Silt Cloy 

LWIII 1 IIIIIII I 1 I II I II I I I I 1 
100 50 10 5 2 I 0.5042 0.25 O 10.&4°.05 

0.02 0.01 0.005 0.002 0.001 

Groin Size in Millimeters 

FIGURE 33 
Comparison of soi1 particle sizes for the USDA, Unified and AASHO systems of 

textural classification commonly used in Canada. 
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Map sd serias 
Symbol and land type 

Al Almssippi Loamy Fine 
Sand ._.___. ___ ___ __. ___ ____ __ 

Da Deadhorxe Clay ______..___.._...._. 

Db 

DC 

Deadhorse Ciay, Siightly 
Saline Phase .._.......__..__.. 

Deadhorse Clay Loam ._...... 

Df Dugas Clay 

Ed 

Ec 

Edenburg Clay Loam 

Eigenhof Clay Loam 

Ek Eim Creek .___.__..___..__..._.......... 

El Eim River Siity Clay Loam 
(on stratified alluvial 
deposits) 

Ft Fortier Clay (on fine tex- 
tured alluvial deposits).... 

GV Gervais Siity Clay Loam 
(on stratified alluvial 
deposits) . . 

Ga Gnadenthal Loam 

TABLE 47 

Engineering Description of the Soils and Their Estimated Properties Significant to Engineering = 
I 

- 

2izh 
surface 
rmches) 

Classification 

USDA Unified AASHO 

:2: 
24-48 

FSLFS 
FS 

MO 
20-48 

K-C 
Sic-C 
SiC-C 

SM 

Iswi BM 

OH 
MH to OH 
MH 

Same I Deadhome clay 

CL 
Siiihar as for 

Ixcept for sa1 

CL to MH 
leadhorse ci 

O-20 Sic-C 
20-36 SiL-Sic 
3648 FSL-FS 

MH to OH 

SP t:SM 

O-36 Similar to Eif :nhof clay 10 
36-48 FSLFS SMtoSP 

O-10 CL CL to MH 
10-16 CL-Sic CL to MH 
1648 SiCLCL CL to MH 

O-30 
36-48 

Similsr to Wi 
C 

O-4 SiLSiCL 
4-12 FSL-SiiSiCL 

12-24 FSLSiiSiCL 
24-48 FSL-SiLSiCL 

&8 
8-24 

24-48 

Sic-C 
Sic-C 
Sic-C 

owcrest fine 
MH to CH 

MH 
SM to CL 
SM to CL 
SM to CL 

OH 
Mh 
Mh 

Similar o Elm River 

O-10 L OL 
10-24 FSL-LSiL ML to CL 
24-48 FSL-SiCL ML to CL 

ZZZ 
I 

A-2 to A-4 
A-2-4 
A-2-4 

A-7-6 
A-7-6 
A-7-6 

Iity hazard and c 

A-7-6 
Y 

A-7-6 
A-4, A-5, A-7-6 

A-2 to A-4 

m 
A-2 to A-4 

A-7-6 
A-7-6 
A-7-6 

md 
A-7-6 

A-7-6 
A-4 to A-7-6 
A-4 to A-7-6 
A-4 to A-7-6 

A-7-6 
A-7-6 
A-7-6 

A-4 to A-7-5 
A-4 to A-Ï-5 
A-4 to A-7-5 

No. 10 No. 40 

100 
100 :: 
100 100 

106 100 
100 100 
100 100 

Ipersion 

100 100 

100 100 
100 100 
100 100 

100 I8-100 

100 100 
100 100 
100 100 

160 100 

100 100 
100 106 
100 100 
loa 100 

100 100 
100 100 
100 100 

100 100 
100 100 
100 100 

Percent Passir Ig E 
- -  

1 
- -  

, 

, 

4  

4 

/ 

, 

, 

-  

lieve 

TO. 200 
Permeabiiity 

in/hr. 
Reactior Snlphate 

hazard* Dispersion Shrink-swell 
- 

5-35 5.0-10.0 7.4-7.6 low low 
l- 5 5.0-10+ 7.4-8.2 low low 
l- 5 KO-10+ 7.4-8.2 low low 

37-100 0.05-0.20 6.5-7.4 low low 
%-ml 0.05-0.20 7.8-8.2 low to mod. low 
35-106 <.05 7.8-8.2 low to mod. low 

low 
low 
low 

hiih 
high 
high 

severe 

low 

mod. high 

35-100 0.20-0.80 6.5-7.4 low mod. to high 
high 

35-100 0.05-0.20 6.5-7.4 low low high 
35-100 0.05-0.20 7.8-8.2 low to mod. low to mod. mod. to High 
lO- 35 2.56-5.00 7.8-8.2 low to mod. low low 

5- 35 

75-100 
75-100 
75-100 

5.0-10.0 

0.80-2.50 
0.05-0.20 
0.05-0.20 

7.8-8.2 moderate 

6.57.4 low 
6.5-7.4 low 
7.4-8.2 low to mod. 

low 

low 
low 
low 

low 

mod. to high 
mod. to high 
mod. to high 

100 

90-100 
65-100 
65-100 
65-100 

SO-106 
90-106 
9&1oQ 

<.05 7.8-8.2 mod. low 

6.8-7.4 low low 
7.4-7.8 low low 
7.4-8.2 low low 
7.4-8.2 low to mod. low 

7.4-8.2 low low 
7.6-8.2 low to mod. low 
7.6-8.2 mod. to sev. low 

high 

0.80-2.50 
0.20-2.50 
0.20-2.50 
0.20-2.50 

moderate 
moderate 
moderate 
moderate 

0.05-0.20 
<.05 
1.05 

high 
high 
high 

55- 75 0.80-2.50 6.8-7.4 low low low 
4b 75 0.80-2.50 7.48.2 low low low to mod. 
46 75 0.80-2.50 7.48.2 mod. low low to mod. 

= 

*Sec footnote at end of table. 



TABLE 47 (Cont’d) 

= 
I 

= 
I 2: 

surface 
(mches) 

Claashication 

USDA Unified 

Siiilar ) Gnadenthal 1 

O-36 Siiilar to Gn 
3648 C-Sic 

O-4 
4-24 

24-48 

Sic-C 
Sic-C 
Sic-C 

O-12 VFS-FSL 
12-24 VFS-FSL 
24-48 VFS-FSL 

Narn except 

lenthal Loai 
MH (CH) 

EE: g; 
MH (CH) 

SM to SP 
SM to SP 
SM to SP 

Similar ) Hochfeld FS1 
36-48 CL-Sic-C 

El2 
12-48 

EL 
L-CL 

above 
dL, CL, Ml 

ML to CL 
CL to MH 
MH to CL 

c-12 
12-24 
24-48 

c CH 
LCL MH to CL 

Similar 1 Kline Clay e 

&24 
24-48 

Sic-SiCL 
FSL-SiC-SiCL 
FSL-Sii-SiCL 

ept sulphat 

MH to OH 

” 2 Ch 

O-12 FSL-SCL 
12-24 FSFSL 
24-48 FS-FSL 

O-10 
10-24 
2448 

FS-LFS 

FB 

& 
SM (SW) 

% 
SM 

O-12 
12-24 
2448 

C 

E-CL 

OH A-7-6 
CH A-7-6 
MH to CL A-4 to A-7 

Similar o Marquette ( ry, except fc 

Percent Pasaing Sieve 

No. 10 !JO. 40 No. 20( 
Permeability 

in/hr. 

= 

’ . 

-- 

Reactioo 

95-100 7.4-8.2 

90-100 
90-100 
go-ml 

<.05 

0.05-0.20 
<.05 
<.05 

7.4-8.2 
7.4-8.2 
7.4-8.2 

5- 40 
b 40 
5- 40 

2.50-10.0 
2.5slO.O 

6.5-7.0 
6.8-7.4 
7.4-8.2 

76100 - 7.4-8.2 

35-70 
35-70 
35-70 

0.20-0.80 7.4-7.8 
0.20-0.80 7.8-8.2 
0.05-0.20 7.8-8.2 

85-95 <.05 6.5-7.4 
8.595 <.05 7.4-8.2 
35-70 0.05-0.20 7.8-8.2 

<.05 7.8-8.2 

9&1Oc 0.20.80 6.8-7.4 
65100 0.20-2.50 7.4-8.2 
65-106 0.20-2.50 7.4-8.2 

15- 50 0.20-2.50 7.4-8.2 
i- la 5.0-10.0 7.4-8.2 
l- 5 5.0-10.0 7.4-8.2 

l- IC 
l- 5 
l- 5 

2.50-10.0 
5.0-10f 
5.0-10+ 

0.05-0.20 
0.05-0.20 
0.05-0.20 

6.8-7.4 
6.8-7.4 
7.4-7.8 

95-100 - 85-95 
95-100 - 85-95 
80-95 - 35-70 

6.5-7.4 
7.4-8.2 
7.4-8.2 

- 

Map soi %riea 
Symbol and land type 

Gb 

Gf 

Hi 

Hb 

Hi 

Gnadenthal Loam, Salie 
Phase.. .. ................. ........... 

Graysville Loam.. ................ 

High Rluff Clay (fine tex- 
tured alluvial deposits) .... 

Hochfeld Fine Sandy.. ........ 
Loam.. ................................ 

Hobson Fine Sandy Loam 

1s Isafold Clay Loam ................ 

Kn Kline Clay ................. ......... 

Km 

La 

Le 

Kline Clay, Saline Phase .... 

La Salle Clay Loam (strati- 
fied alluvial deposits) ...... 

Lelant Loam ......................... 

LP 

Mq 

Mr 

Long Plain Fine Sand.. ........ 

Marquette Clay.. .................. 

Marquette Clay, slightly 
saline phase.. ...................... 

*Sec footnote at end of table. 

Dispersion Shrink-swell 

- - 

AASHO 
-- 

f or 

n 

* salinity hasard 

-- 

a ni d disper In 

A-7-6 100 

A-7-6 100 
A-7-6 100 
A-7-6 100 

A-2 to A-4 100 
A-2 to A-4 100 
A-2 to A-4 100 

3 A-6 or A-7 100 

A-4 to A-7 30-95 
A-4 to A-7 75-95 
A-4 to A-7 SO-95 

A-7-6 
9-7-6 

A-4 to A-7 

ao- 
30-100 
30- 95 

;e hz izard is severe 

A-7-6 
A-4 to A-7-6 
A-4 to A-7-6 

A-2-4 
A-2-4 

A-2-4 
A-2-4 
A-2-4 

sulphate hasard )r 
- 

4 
, 

- 

100 
100 
106 

100 
100 
100 

100 
100 
106 

nnd di arsion. 

Sulphate 
haxard* 

severe mod. low ta mod. 

mod. to set-. low high 

moderate 10%. high 
moderate low high 
moderate low high 

low 
low 
low 

low 
low 
low 

low 
low 
low 

moderate low high 

low low high 
low low moderate 

low to mod. low moderate 

low low high 
low low high 

moderate low moderate 

severe low to mod. high 

low low mod. to hih 
low low moderate 

low to mod. low moderate 

low low moderato 
low low low 
low low low 

low 
low 
low 

low 
low 
low 

low 
low 
low 

low low high 
low low high 

moderate low moderato 

severe low to mod. 

100 

100 
100 
106 

10-100 
@lOO 
0-100 

100 

- 
- 
- 

E-95 

100 
100 
100 

100 
100 
100 

100 
100 
100 



TABLE 47 (Cont’d) 

Depth 
from 

surface 
linches) USDA 

c-12 
12-24 
24-48 

c-15 
15-24 
24-48 

Similar 1 Gnadenthal 1 
36-48 PS-LFS 

c-15 
15-24 
24-48 

Similar 

0-x 
X-48 

c 
Similar to the 

C-36 
3648 

Similar to the 
FSL-FS 

o-5 
5-24 

24-48 
c c 

Similar 3 Osborne Cla] 

lo- 0 peat 
O-48 Similar to 081 

c-15 
15-24 
24-45 

C-Sic 
C-Sic 
C-Sic 

8-48 
CL 

Similar to Ph 

o-6 
6-24 

24-4X 

SiCL 
SiL-Sic 
SiL-SiC 

Percent Passing Sieve 

Unified AASHO Jo. 10 vo. 40 TO. 2oc 

Similar to 
- 

Iarquette clay 

3H A-7-6 
CH A-7-6 
ZH A-7-6 

xrn 
SM to SP A-2 to A-4 

ML (OL) A-6 to A-7 
CL to MH A-6 to A-7 
CL to MH A-6 to A-7 

:CH) OH 
leuhorst Cl 

iulphate hazard 

A-7-6 
Loam 

- 
- - - 

100 100 100 
100 100 100 
100 100 100 

100 %lOO 535 

100 100 100 
100 100 100 
100 100 100 

ievere nd di :rsion 

100 100 100 

leuhorst CI Loam 
SM to SP .4-2-4 to A-4 

CE 
CH 

A-7-6 
il-7-6 
A-7-6 

except SUIF te hazards seve: 

Pt 
rne Clay, E 

- 
ne Phase 

OH A-7-6 
h4H .4-7-6 
MH 8-7-6 

CL to OH 
I Coulee C 

A-7 

ML to CL A-4 to A-7 
ML to CL A-4 to .4-7 
ML to CL A-4 to A-7 

100 )8-100 5-35 

100 100 100 
100 100 100 
100 100 100 

id dis] sion r ierate 

- - 

100 100 100 
100 100 100 
100 100 100 

100 100 100 

100 100 (EhOC 
100 100 75-1oc 
100 100 751oc 

Map Soil Series 
Symbol and land type Permeability 

in/hr. 
---~ 

ieaction 

-- 

Sulphate 
hazard* Dispersion Shrink-swell 

- - 
- 

1.05 6.5-7.4 
<.05 7.4-8.2 
<.05 7.4-8.2 

- 

moderate 
severe 
severe 

- 
- 

low to mod. 
moderate 
moderate 

higb 
high 
high 

5.&10.0 7.4-8.2 moderate low low 

0.05-0.20 7.4-7.8 IOW low mod. to high 
0.0b0.20 7.4-8.2 moderate low mod. to high 
0.05-0.20 7.4-8.2 moderate low mod. to high 

ioderate 

0.05-0.20 6..>7.4 low low high 

5.0-10.0 

<.05 
<.05 
<.05 

7.4-8.2 

6.5-7.4 
7.4-8.2 
7.4-8.2 

moderate 

low to mod. 
moderate 
moderate 

severe 

low 

IOW 
low 
low 

moderate 

low 

high 
high 
high 

high 

severe - 

low 
low 
low 

low 

low 
low 
low 

- 

0.05-0.20 6.5-7.4 IOW 

<.05 7.4-8.2 IOW 

<.05 7.4-8.2 moderate 

high 
high 
high 

0.n5-0.20 6.5-7.4 IOW mod. to high 

0.20-0.80 6.8-7.4 low 
0.20-O. 80 7.48.2 low 
0.20-O. 80 7.48.2 low to mod 

moderate 
moderate 
moderate 

( 
_- 

- 

MS Marquette Clay, moder- 
ately stony phase 

Mo Morris Clay... 

NC Neuenberg Loam 

Ne Neuhorst Clay Loam... 

Nf Neuhorst Clay Loam, 
Saline Phase 

Nh Neuhorst (‘lay... 

W Newton Siding Clay Loam.. 

OC Osborne Clay.. 

Od 

Q! 

Osborne Clay, Saline Phase 

Pa 

Osborne Clay, Peaty Saline 
Phase . . 

Plum Coulee Clay 

Pb Plum Coulee, Clay Loam 

PP Poplar Point Silty Clay 
Loam (on stratified allu- 
vial deposits) 

*Sec footnotc at end of table 



TABLE 47 (Cont’d) 

Mw 
Symbol 

Pt 

Rr 

Rs 

Ra 

Re 

Rg 

Rm 

Sk 

St 

SX 

WI 

wt 

wb 

Soi1 Series 
and land type 

Pigeon Lake Silty Cla: 
Loam ..,..._.......__..._............ 

Red River Clay .._..._..__. 

Red River Clay, Saline 
Phase... 

Reinland Fine Sandy Loam 

Reinfeld Loam . 

Rignold __................ 

Rosengart Loam ._....._...._...._, 

Skelding l?me Sand 

Squirrel Creek Loam .._..._. 

St. Claude Loam .._..._. 

Willowbend.. 

Willowcreat Fine Sand ______. 

Winkler Clay Loam. ,., 

= 

l 
-- 

r 

1.. 

- 

Depth 
from 

surface 
:inches) 

Classification 

USDA 
--- 

O-36 Similar to Pol 
3648 C 

O-12 
12-24 
24-48 

c 
C 

Siiilar o Red River CI; 

c-12 
12-24 
24-48 

ELFS 
FSL-LFS 

O-12 
1M4 
24-48 

LiL-L 
Si-L 

O-36 Siiilar to Re 
36-48 C-Sic 

O-12 L-CL 
12-24 SiiYL 
24-48 LFS-FS 

c-12 FS 
12-48 FS 

024 Same as for Si 
2448 C 

O-8 L-CL 
8-24 FSL-L 

24-48 FS 

O-10 L-CL 
12-24 FSL-CL 
24-48 FSL-CL 

O-12 
12-24 
24-36 

FS 
FS 

Similar 0 Plum Coulee 

= 
I 

-- = 
l Percent Passing Sieve 
- 

Unified AASHO No. 10 
-- 

No. 40 
-~ _- 

x Point Si1 Clay Loam 
MH to CH A-7-6 100 

OH A-7-6 100 

ci-i 
A-7-6 100 
A-7-6 100 

100 

100 
100 
100 

id >n 

I 
, 
, 

, 
, 
/ 

except for liity hazard an 

SM A-2 to A-4 100 

” 
A-2 to A-4 100 E 
A-2 to A-4 100 5-35 

El?, to CL 
A-4 to A-6 100 5575 
A-4 to A-6 100 55-75 

ML to CL A-4 to A-6 100 5575 

feld loam 
MH (CH) .4-7-6 100 95-100 

Eh to CL 
A-4 to h-6 100 55-75 
A-4 to A-6 100 55-75 

SM to SP A-2 to A-4 100 5-35 

SM A-2-4 100 O-3 
SM to SW A-2 (A-3) 100 C-3 

Jlaude Loar 
MH to CH A-7-6 100 100 

” 
A-4 to A-5 100 25-45 

A-2-4 100 25-45 
SM (SW) A-2-4 100 l-5 

OL to OH A-4 to A-7 100 65-100 
SM to CL A-4 to A-7 100 35-95 
SM to CL A-4 to A-7 100 3695 

SM 
A-2-4 100 l-10 
A-2-4 100 1-5 

SM (SW) A-2-4 100 1-5 

Iay Loam 

100 

100 
100 
100 

95-100 
95-100 
95-100 

95-100 
35-100 
95-100 

100 

95-100 
95-100 
95-100 

100 
100 

100 

100 
100 
100 

100 
95-100 
95-100 

100 
100 
100 

No. 20( 
Permeability 

in/br. 

<.05 

0.05-0.20 
<.05 
<.05 

- 

5.0-10.0 
5.0-10.0 
5.0-10.0 

0.8s22.50 
0.80-2.50 
0.20-2.50 

<.05 

0.80-2.50 
0.80-2.50 
5.0-10.0 

10+ 
10+ 

<.05 

0.20-0.80 
0.29-0.80 
5.c10+ 

0.20-0.80 
0.80-2.5 
0.80-2.5 

5.blO.O 
5.6-10.0 
5.0-10+ 

- - 

Gulphate hazard - relative degree of sulphate attack on concrete; based on criteria established by Soi1 Conservation Service, USDA. 

_- 

= 
l 

React.ion Sulpbate 
hazard* 

---- 
Dispersion Shrink-swell 

7.4-3.2 moderate low hiih 

6.5-7.4 low low high 
7.4~3.2 moderato low high 
7.4-8.2 moderate low high 

7.3-8.2 severe moderate high 

6.5-7.4 
7.4-8.2 
7.4-8.2 

low 
low 
low 

low 
low 
low 

6.5-7.4 low 
7.4-8.2 low 
7.4-8.2 moderate 

moderate 
moderate 
moderato 

7.4-8.2 mod. to sev. high 

6.5-7.4 low 
7.4-8.2 low 
7.4-8.2 moderate 

6.5-7.4 low 
6.5-7.4 low 

low 
low 
low 

low 
low 
low 

low 

low 
low 
low 

low 
low 

iow 

low 
low 
low 

low 
low 
low 

low 
low 
low 

moderate 
moderate 

low 

low 
low 

7.8-8.2 moderate high 

7.4-8.2 low 
7.8-8.2 IOW 
7.8-8.2 moderate 

low to mod. 
low to mod. 

low 

7.4-7.8 low 
7.4-3.2 moderate 
7.4-8.2 moderate 

moderate 
low to mod. 
low to mod. 

6.5-7.4 
7.4-8.2 
7.4-8.2 

low 
low 
low 

low 
low 
low 



Sor~s OF THE PORTAGE LA PRAIRIE AILEA 

low shrink-swell potential, as do most other non- 
plastic to slightly plastic soil material. 

ENGINEERING INTERPRETATIONS 
A general engineering use chart for different 

soi1 groups as classified and described by the Uni- 
fied Soi1 Classification System is provided in 
Table 48”. The groups are rated numerically in 
terms of their suitability for various uses. The 
ratings are approximate and are intended only as 
a guide to aid the investigator in comparing 
various soils for a stated purpose. 
Gravelly Soils 

In general gravelly soils normally are preferred 
c,mstruction and foundation materials from the 
standpoint of their low compressibility and high 
strength characteristics. Weil graded gravels 
(GW) and poorly graded gravels (GP) are per- 
vious because they contain no fines or a very small 
amount of them. Good drainage normally cari be 
assured. Their properties are net affected ap- 
preciably by saturation. Freezing and thawing 
conditions are not a problem. As Sand, silt and 
clay fractions are increased and this matrix begins 
to predominate over the grave1 skeleton structure, 
the total material assumes more of the properties 
of the matrix. 

Sandy Soils 
The structural characteristics of sands approach 

gravelly soils when they are coarse and approach 
silty soils when they are fine. Like gravelly soils, 
the density and amount and nature of the matrix 
(silt and clay) control structural properties. Per- 
meability of poorly graded and well graded sands 
(SP and SW) is high while sands with greater 
amount of silt and/or clay are semi-pervious to 
impervious depending upon the amount and 
character of the fines. The latter soils are good 
for impervious earth dam and other embankment 
materials because of their relative low per- 
meability, relatively good shear strength and low 
compressibility when adequately compacted and 
drained. The engineering problems encountered 
with sandy soils are those of stability under satu- 
rated conditions. The strength of saturated sands 
containing appreciable amounts of silt and clay 
fines Will be controlled by the water content. As 
water content becomes higher, relative density 
becomes lower and bearing strength decreases. 
Silt y Soi& 

Silty soils are nonplastic fine soils. They are 
inherently unstable when saturated and like fine 
sands may become fluid. Silty soils are semi- 
pervious to impervious, often difficult to compact, 
are highly susceptible to frost heaving and have 

*ZCFEaU.of Reckmation. 
A A The Use of the Unified Soi1 Classification System by Pmxedings of the Fourth International 

Conference on Soi1 Mechanics and Foundation Engineering, 1957, 
Vol. 1. pp. 125-134. 

low cohesive s:rength. Small amounts of these 
fines, as little .is 5 to 10 percent in Sand and 
grave1 soils ma;r significantly reduce permeability 
or cause these soils to be susceptible to difficulties 
due to frost acion. 
Plastic Ciayey :;oils 

As the clay component of soils becomes pre- 
dominant in soils, the minera1 composition of the 
clays assumes great importance. Soi1 properties 
such as cohesion, consistency and ability to hold 
water are direclly influenced by the minera1 con- 
stituents of clay. When soils are moist clay par- 
ticles are surrounded by water films. As dehydra- 
tion ,takes plact:, these films become thinner and 
thinner until acljacent particles are held together 
by strong cohesive forces. 

Chemically and mineralogically speaking, clay 
minerals are complex crystalline hydrous alumino- 
silicates often c3ntaining small amounts of potas- 
sium, sodium, :nagnesium and iron. Briefly, two 
groups of clay minerals have been recognized 
the kaolin group and the montmorillonite group. 
The kaolin minerals have fixed crystal lattices 
or layered structure and exhibit only a small 
degree of hydntion and adsorptive properties. In 
contrast montmorillonite minerals have expanding 
lattices and exhibit a high order of hydration and 
cation exchangc:. The degree of lattice expansion 
is dependent upon the nature of the cations 
adsorbed. Illite, another clay mineral, is sometimes 
described as a third type, but many investigators 
prefér to clasz it under the expanding lattice 
group. In illite there is a strong bonding of the 
silica sheets bq means of potassium ions which 
reduces the expansion ‘to very small amounts. 

From an activity standpoint, montmorillonite 
is greater than illite, and illite is greater than 
kaolinite, with sodium montmorillonite having 
the greatest ac:ivity of a11 common clays. Clays 
are rarely found in pure form in soils and usually 
involve mixed layer structures. This makes be- 
havior prediction difficult. 

Montmorillo:litic soils, such as those in the 
Portage area, uith expanding lattice structure and 
resulting capac! ty for a wide range in wzter con- 
tent cari be particularly troublesome. Settlement 
from shrinkage, heave from swelling, and loss of 
stability caused by shrinkage or swelling cari 
cause major structural problems, particularly in 
the case of e:irth dam structures and highway 
construction. 

The amount of volume change that occurs in 
an expansive soi1 is related to its initial density 
and water contl:ne, loading, soi1 structure (natural 
or remoulded), amount of clay particles and 
nature of the clay minerals. The higher the col- 
loidal content, lhe greater the degree of expansion. 
Hieh initial water content and corresponding low 
relative density means low bearing strength capa- 
City. 

88 



TABLE 48 

Engineering Use Chart 
= 
I 

Typical names 
of soil groups 

Important properties Relative desirability for various uses 

-l- Rolled earth dams I- Canal seotions 

Permea- 
bility 
when 

compacted 

Shearing 
strength 

when 
com- 

~acted anc 
laturated 

>ompre3- 
sibility 
when 
com- 

acted anc 
,aturated 

Worka- 
bility as 

a con- 
tiruction 
material 

Homo- 
:eneous 
mbank- 
ment 

-- 
Core Shell 

pervious sxcellent legligible excellent 

very pervious good 

_- 

( 

1P 
S 

-- 

1 

* 

1 

1 

legligible good 

93mi-pervious 
;o impervious 

impervious 

good legligible good 2 4 

very low good 1 1 3 1 

pervious 

good to 
fair 

excellent legligible 

pervious good very low fair 

3emi-pervious 
to impervious 

impervious 

good low fair 4 5 

good to 
fair 

fair 

low good 3 2 

semi-pervious 
to imperviouc 

medium fair 6 6 

impervious fair medium good to 
fair 

5 

semi-pervious 
to impervious 

poor medium fair 8 

- 

Foundations Roadways 

Zrosion 
resis- 
tance 

1 

2 

4 

6 

7if 
Favelly 

8 if 
pavelly 

5 

9 

Com- 

C3Zf 
lining 

4 

i erosio 
critical 

2 

6 
erosion 
crîtical 

3 

7 erosio 
critical 

Frost 
heave 

Ilot 
,ossible 

4 

5 

2 

6 

FiOSt 
heave 

possible 

5 

2 

4 

10 

6 

Seepage 
not 
im- 

portant 

1 

3 

4 

6 

Seepage 
im- 

portant 

1 

2 

3 

4 

6 

sur- 
facing 

3if 
gravelly 

4if 
gravelly 

GW 

GP 

GM 

GC 

sw 

SP 

SM 

SC 

ML 

CL 

OL 

Weil-graded gravels, gravel-sand 
mixtures, little or no fines 

Poorly graded gravels, gravel-Sand 
mixtures, little or no fine3 

Silty gravels, poorly graded gravel- 
sand-silt mixtures 

Clayey gravels, poorly graded 
gravel-sand-clay mixtures 

Weil-graded Sand, gravelly sands, 
little or no fines 

Poorly graded sands, gravelly 
sands, little or no fines 

Silty sands, poorly graded sand- 
silt mixtures 

Clayey sands, poorly graded sand- 
&y mixtures 

Inorganic silt and very fine sands, 
rock flour silty or clayey fine sands 
with slight plasticity 

Inorganic clays of low to medium 
plasticitv, gravelly clays, sandy 
clays, siity clays, lean clays 

Organic silta and organic silt-clays 
of low plasticity 

See footnote at end of table. 



TABLE 48 (Cont’d) 

Group 
:.ymbolr 

ZZZ 

/  Relative desirability for various uses Important properties 

I- I- 
.- .- 

F 

.- 

.- 

( 

1 I 

.- 

- 

- 

t 

- 

Rolled earth dams Canal sections Roadways 
_- -- 

-- 

f 

- 

.- 

_- 

- 

t 
_- 

- 

Core 

9 

7 

10 

Fills Typical names 
of soil groups 

Shearing 
strength 

when 
COlIl- 

lacted anc 
raturated 

fair to 
poor 

poor 

poor 

Zompres- 
sibility 

when 
com- 

sxcted am 
raturated 

Worka- 
bility as 

a con- 
struction 
material 

I I 

high poor 

high poor 

high poor 

- 

1 
-- 

- 

Homo- 
geneous 
?mbank- 

ment 

Com- 
pacted 
earth 
lining 

Seepage 
not 
im- 

portant 

Frost 
heave 

not 
possible 

Permea- 
bility 
when 

compacted 
- 

iemi-pervious 
;o impervious 

impervious 

impervious 

Erosion 
resis- 
tance 

Seepage 
im- 

portant 

Frost 
heave 

possible 
SUP 

facing Shell 

Inorganic silts, micaceous or diato- 
maceous fine sandy or silty soils, 
elastic silts 

Inorganic clays of high plasticity, 
fat clays 

MH 

CH 

Organic clays of medium to high 
plasticity 

OH 

Peat and other highly organic soils Pt 

10 1 volume 
change 
critical 

- 

Note: Numbers in each column indicate relative suitability. Number 1 is used for the group considered most desirable; higher numbers indicate decreasing suitability; no number usually indicates 
soil characteristics of such poor quality that no relative rating is assigned. Conditions and environment ail1 often make different numerical sequences not only deairable but necessary. 



SOILS OF THE PORTAGE LA PRAIRIE AREA 

While the texture and mineralogical composi- 
tion of soi1 material in itself is the dominant 
consideration in determining soi1 suitability for 
engineering uses, other soi1 qualities and external 
factors affect use as well. Factors such as natural 
soi1 drainage or hydrologie position of the soi1 in 
the landscape; the presence or absence of a high 
water table; frequency of flooding; slope or lie of 
the land; and large quantities of soluble salts, par- 
ticularly sulphates, have a profound modifying 
effect on engineering uses. Many of these addi- 
tional features of soi1 in the Portage area cari be 
determined by studying other sections of the 
report. 

SOILS AND COMMUNITY DEVELOPMENTS 
This section has two parts. The first discusses 

soils and their relative suitability for building sites 
and the second describes their physical suitability 
for various kinds of recreational uses. 

The town of Portage la Prairie is a growing 
agricultural service tenter for the fertile western 
section of the Red River Valley. Its population 
is increasing steadily and its demand for land 
suitable for shopping centers, schools, parks, golf 
courses and other developments is also increasing. 
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 
are free of boulders and stones generally provide 
the best sites. Considerable suburban development 
surrounding Portage la Prairie is beyond existing 
sewage lines, making 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. 

Some soils absorb effluent rapidly; others absorb 
it slowly. Satisfactory sewage disposa1 depends 
largely on the absorption ability of the soil. Soils 
that have a slow rate of absorption require a 
larger field than those that have a rapid rate. 
Thus the size of the lot needed for a particular 
building depends on the kind of soil. 

Studies show that some septic tanks fail because 
they are installed in poorly drained soils that are 
dense, compact and fine textured. The percolation 
of effluent through such soils in we’t weather and 
for a considerable period after, is hindered be- 
cause the soi1 is saturated and lacks space for 
absorption. Other causes for failure are a seasonal 
high water table, flooding by overflow from 
streams and rivers and shallowness to an im- 
pervious 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 suit- 
ability for a specific site. Soi1 variation may occur 

within a short distance and most maps are net 
detailed enough to supply the precise information 
as to where on a building site a filter field should 
be located. Therefore onsite determination of the 
rate of water movement may be needed. The rate 
of movement is measured by a percolation test*. 
A percolation test Will net only indicate whether 
the soi1 is suitable but Will also provide the neces- 
sary information to calculate the size of the filter 
field. 

Soi1 Groups for Building Sites 
The soils of the Portage la Prairie area have 

been placed into 10 groups on the basis of charac- 
teristics that effect their use for residential or light 
commercial construction. The main characteristics 
considered are texture and composition of the 
soils, drainage, freedom from flooding, depth of 
the soil, percent of slope or topography and 
stoniness. The soils in any one group are similar 
in those characteristics affecting their suitability 
for residential and community development. These 
groupings are intended as a general guide to inves- 
tigators and are not a substitue for the detailed 
investigations needed at proposed building sites. 
Further, most of these groupings take into account 
only the characteristics of the soils to a dept’h of 
about 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 no to 
slight limitations to use and any limitation cari 
readily be overcome. A rating of fuir means limita- 
tions are moderate but the soils cari be used under 
good management and careful design. A poor 
rating means that limitations are severe and that 
suitability for use is questionable or not wise. 

Group I 
Soils in this group are level to gently sloping, 

coarse to moderately coarse textured and are 
well to moderately well drained. They have rapid 
to moderately rapid permeability and a low mois- 
ture retention capacity. The depth of sandy 
material is generally 15 feet thick and underlain 
by either stratified alluvial deposits or lacustrine 
clay. Groundwater ‘is low, (below 8 feet) but 
may on occasion rise to within 5 feet of the 
surface. Soils in this group include Hochfeld, 
Reinland and Skelding series. These soils occupy 
a small’ acreage in the Portage Map Area. 

Most of the soils in this group provide sites for 
residences and other low buildings. These sandy 
soils conduct water rapidly, are readily compacted, 
have a low shrinkage-swell ratio, are easily worked 
as a construction material, have very low to 
negligible compressibility when compacted, have 

*Public Health Service. 1960a. Manual of Septic Tank Practice. 
United States Public Health Service. Pub. 526. Washington. D.C 
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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 medium sand to fine sandy loam with 
underlying sediments of dominantly fine sand to 
medium Sand. These materials, if disturbed or 
void of vegetation, are susceptible to blowing. The 
fine sandy loam soils are more suitable for resi- 
dential use than the loamy sand soils. Grass sod 
cari be established readily on the soils in this 
group. A top dressing of loamy material is needed 
on Skelding 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 Skelding Series developed on duned sands, 
differs from the Hochfeld, Reinland soils in that 
the topography is quite variable and secondly they 
have very loose consistence. They occur in the 
Southwestern part of the map area. If dlsturbed, 
they are susceptible to blowing. Because of their 
high permeability and very low moisture retention 
capacity, they are droughty during the growing 
season. These soils provide only fair sites for 
buildings. 

Group 2 
This group consists of imperfectly drained, 

coarse to moderately coarse textured soils of 
the Almasippi, Long Plain and Willowcrest 
series. Soils of this group are level to very 
gently sloping, have a seasonal high water table, 
have rapid to moderately rapid surface per- 
meability when artificially drained and low mois- 
ture holding capacity. The depth of the sandy 
sediments varies from 2 to 3 feet in the vicinity 
of the 850 foot contour to more than 10 feet 
in the southwest part of the map area. These 
sediments are usually underlain by impervious 
lacustrine clay. 

Soils in this group are only fair for building 
sites because of the seasonal high water table. 
They have rapid surface permeability, have a low 
shrink-swell potential and compact readily. The 
chief engineering problem of these soils are those 
of stability under saturated conditions. The bear- 
ing strength of saturated sands is controlled by 
water content. As water content becomes higher, 
relative density becomes lower and bearing 
strength decreases. Other problems would include 
wet basements if adequate drainage were not prov- 
ided, improper functioning of on-site sewage dis- 
posa1 systems and susceptibility to blowing if void 
of vegetation. 

The soils in this group are not suitable for 
use as septic tank fields because of seasonal high 
water table. If used for this purpose, the distribu- 
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tion lines would be below water for significant 
periods, particularly in seasons of high rainfall. 

These soils are good for landscaping, however, 
they would benefit from a top dressing of loamy 
soils before grass seeding or sodding and the 
planting of shrubs and trees. 

Group 3 
This group consis’ts of moderately well drained, 

medium to moderately fine textured soils of the 
Eigenhof, Reinfeld, Rosengart, Edenburg series, 
and the imperfectly to moderately well drained 
Gnadenthal and Neuenberg loams. The Edenburg 
and Rosengart soils are generally underlain by 
fairly thick sandy sediments occurring within four 
feet of the surface and extending to about 8 to 
10 feet in depth. Soils in this group generally do 
not have a seasonal high water table and are 
not subject to flooding. 

The Edenburg, Eigenhof, Reinfeld, Rosengart, 
Gnadenthal and Neuenberg soils are excellent 
agricultural soils; although the Edenburg, Rosen- 
gart and Neuenberg soils may be somewhat 
droughtier under prolonged dry conditions in the 
summer. The Eigenhof, Reinfeld and Gnadenthal 
soils usually contain thin strata of sandy sedi- 
ments below four feet. These soils provide good 
sites for residences, buildings for factories, schools 
and similar facilities. They have good to fair 
bearing capacity and moderate shrlnk-swell po- 
tential. They are moderately affected by frost 
action. 

These soils are suitable for septic tanks because 
they have moderately permeable surface layers 
and porous sandy subsurface sediments. Percola- 
tion tests to determine the absorptive capacity 
of these soils would be desirable before installation 
of septic tanks because of the variable depth of 
the surface layer. 

Al1 of the soils in this group are good for 
landscaping including the seeding of grass, laying 
sod, and the planting of trees and shrubs. 

Group 4 
This group consists of imperfectly drained soils 

of the Neuhorst, Newton Siding, and St. Claude 
series. The texture of these soils is usually me- 
dium to moderately fine and in some cases has 
a fine textured surface layer, 6 to 8 inches thick. 
Saline phases of the Gnadenthal and Neuhorst 
series are also included in this group. Al1 of the 
soils in this group occupy level to very gently 
sloping, less than 1% slope, terrain. Like their 
better drained counterparts in group 3, the under- 
lying stratified deposits contain strata of thick 
sandy sediments at about 8 to 10 feet below the 
surface. In areas of Newton Siding and St. Claude 
series these sandy sediments frequently occur 
within 4 feet of the surface. Al1 of the soils in 
this group are affected by a high seasonal water 
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table and like t’he soils in group 3 have moderately 
permeable surface layers and porous, very per- 
meable subsurface layers. 

These soils are excellent for agriculture, when 
adequate artificial drainage is provided. They only 
provide fair sites for residences and other build- 
ings because of moderate permeability of the 
surface layers, the seasonal high water table and 
slow surface runoff of meltwater in the spring. 
The general suitability of these soils for founda- 
tions for low buildings is fair. Bearing capacity 
is fair to poor depending on amount of clay con- 
tained in the surface soi1 layers, the depth of these 
medium to moderately fine textured sediments 
over the underlying sandy sediments and adequacy 
of artificial drainage in specific sites. Susceptibility 
to frost action in a11 of these soils is moderately 
high to high. If they are used for low building 
foundations, granular fil1 material should be used 
to raise foundations above the water table. 

The soils in this group are not suitable as fields 
for septic tanks because distribution lines Will 
probably be below the water table for significant 
periods. 

Al1 of these soils are very good for landscaping. 

Group 5 
This group consists of moderately well to im- 

perfectly drained soils developed on 2 to 4 feet 
of moderately coarse to moderately fine textured 
sediments overlying fine textured lacustrine clay 
and include Hobson and Rignold series. Surface 
runoff is moderately rapid and permeability is very 
slow. Groundwater table is moderately deep, but 
may have a perch water condition above the clay 
for short periods in the spring or following heavy 
rains. 

These soils like those in groups 3 and 4, are 
among the best agricultural soils in the area. 

They are fair for building sites, While drainage 
may not be a serious limitation, their very slow 
permeability and large content of clay of high 
shrink-swell potential do present foundation prob- 
lems. Bearing capacity varies from good to poor 
depending on the water content of the soil; good 
when dry and poor when saturated. Susceptibility 
to frost action is also high. 

The soils in this group are generally not suitable 
as fields for septic tanks, because of their very 
slow permeability and consequent low capacity to 
absorb sewage effluent at an adequate rate. 

Al1 of these soils are very good for landscaping 
including grass seeding for lawns, for sodding, 
and the planting of shrubs and trees. 

Group 6 
This group consists of imperfectly drained soils 

of the Deadhorse, Dugas, Fortier, High Bluff, 
Morris, Plum Coulee, Red River series; it also 
includes the Elm Creek and Graysville series. 
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The first group are soils developed on clay de- 
posits 8 to 10 feet thick, while the second group 
is characterized by a thin, 2 to 4 feet thick, 
moderately coarse, moderately fine textured sur- 
face layer overlying the clay. In both groups the 
soils occur on level to very gently sloping 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 ground water table Will 
occur within 4 feet of the surface during the 
spring runoff period and gradually recede to below 
6 feet by mid summer. The sediments on which 
these soils have developed are frequently stratified 
with sandy loam to silty clay textured layers. 

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 
including grass seeding and sodding for lawns and 
the planting of shrubs and trees. The soils with clay 
textured surface layers, such as the Deadhorse, 
Fortier, Morris, Plum Coulee and Red River series 
are, however, difficult to work as garden soi1 
because of their plastic, sticky condition when 
wet and very hard, cloddy condition when dry. 

Group 7 
This group consists of the moderately well 

drained soils of the Isafold series and the im- 
perfectly drained Glencross and Marquette series. 
The Isafold soils are medium textured and very 
stony. The Glencross and Marquette soils are 
characterized by a thin (usually 2 to 4 ft. thick) 
medium to fine textured surface layer overlying 
medium textured, very strong glacial till. Water 
sorting has occurred in these soils with the result 
that a stony, gravelly lag or lense frequently 
occurs in the top 6 to 18 inches in Isafold soils 
and at the contact of the medium to fine textured 
lacustrine overlay and underlying stony till in the 
case of the Glencross and Marquette soils. The 
subsurface layers in this group of soils are rela- 
tively uniform; they are quite hard when dry and 
firm when moist. Workability as construction 
material varies from fair to poor depending on 
the degree of stoniness. Permeability is moderately 
slow to slow. The Isafold and Marquette soils 
are associated with a weak ridge and swale terrain 
which occurs generally in a northwesterly direc- 
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tion. Surface drainage from the Isafold and Mar- 
quette soils is moderately slow, the waters collect- 
ing in the swale position where the Osborne or 
Kline soils are found. 

The agricultural suitability of these soils ranges 
from good to poor, depending on the degree of 
surface stoniness, frequency of ridge and swales, 
and adequacy of artificial drainage. Stoniness, 
topographie pattern, relatively small areas of uni- 
form soil and in some cases wetness makes these 
soils range from fair to poor for building sites. 

The bearing capacity of these soils when used 
as foundations for buildings ranges from fair in 
the case of the Isafold series and from fair to poor 
in the case of the Glencross and Marquette soils, 
depending on the degree of wetness. Al1 of the 
soils in this group have a moderately high to high 
shrink-swell potential and have moderately high 
susceptibility to frost action. Artificial drainage 
is usually required in these complex areas. 

These soils are not generally suitable for septic 
tank fields because of the small areas of uniform 
soil, their slow permeability, and their variable 
drainage condition related to topographie pattern. 

These soils are good for landscaping where 
surface stones have been removed and where ade- 
quate drainage has been provided. 

Group 8 

This group consists of moderately well drained, 
dominantly medium to moderately fine textured 
alluvial soils of the Elm River and La Salle series 
found mainly along the smooth to very gently 
sloping levees of the Assiniboine, La Salle and 
Elm rivers. In the past these soils had been sub- 
jected to periodic flooding usually during the 
spring runoff. However, construction of the Por- 
tage Diversion and dykes along the Assiniboine 
River have virtually removed this hazard. These 
soils are characterized ,by stratified layers of sedi- 
ment that range from moderately coarse to mod- 
erately fine in texture. Permeability is moderately 
slow to slow. They may have a high water table 
during spring. 

These soils are excellent agricultural soils. 
Soils in this group, however, provide only fair 

sites for building foundations. They have fairly 
good drainage, good to fair bearing strength and 
moderately high shrink-swell potential. They are 
susceptible to frost action. Their workability as 
building material is good. 

These soils are only fair for septic tanks fields, 
because of the heterogenous nature of the sedi- 
ments and their moderately slow to slow per- 
meability. Percolation tests to determine their 
absorptive capacity for sewage effluent are neces- 
sary before a septic tank is installed. 

These are excellent soils for landscaping. 

Group 9 
This group consists of imperfectly drained, 

dominantly medium to moderately fine textured 
alluvial soils of the Gervais, Pigeon Lake and 
Poplar Point series. These soils are usually found 
on bottom land along the Assiniboine, Elm and 
La Salle rivers and are subject to flooding in the 
spring. They have a seasonal high water table. 
They are characterized by strata that range in 
texture from moderately coarse to fine. Per- 
meability is moderately slow to slow. 

Some of these soils flood infrequently and are 
good agricultural soils. 

Soils in this group make poor sites for buildings 
because of flooding and wetness. Some areas may 
have value as parks and recreational areas. Most 
of these soils are still heavily treed and are suitable 
for wildlife habitat. Sites that are flooded infre- 
quently make fair campsites and picnic areas. 

Croup 10 
This group consists of the poorly drained and 

very poorly drained soils of the Kline, Lelant, 
Osborne and Willowbend series. Al1 of these soils 
occur in depressions and have a high water table 
over most of the year. Unless artificially drained 
they are seasonally ponded. Texture in this group 
of soils ranges from coarse in the Willowbend series 
to clay in the Osborne series. Bearing strength, 
permeability, shrink-swell potential and work- 
ability a11 depend on clay content and degree of 
wetness. 

These soils make very poor sites for buildings 
because of wetness. Susceptibility to frost action is 
high, largely because of wetness. If these soils are 
used for buildings, fil1 material should be used 
to raise foundations above the water level. Arti- 
ficial 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, distribu- 
tion lines Will be below the water table for long 
periods. 

Areas of Osbome and Lelant soils are fair 
agriculture soils if they are adequately drained. 
Willowbend 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. 

Group 11 
This group consists of the excessively drained 

Shellmouth complex and variably textured soils of 
steeply sloping river banks. These soils have slopes 
that often exceed 30 percent. Water table is very 
deep and runoff is very rapid. 

Because of droughtiness and steep slopes this 
eroun of soils is not suited to crops. 
v They are poor for use as building sites. Accessi- 
bility and construction costs are severe problems. 
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Cost of building design, excavating, grading and 
stabilizing foundations would be very high. 

Most of these soils are covered with woodland 
vegetation and cari be developed as wildlife habi- 
tat. These areas would also have value for parks 
and recreation. 

SOILS AND RECREATION 

This section is designed to help determine the 
suitability of the various soils for recreational 
development. In Table 49 each soi1 in the Portage 
map area is rated according to its soi1 features 
for a specific recreational use*. 

A rating of nune tu slight Zimitations means the 
soi1 is ver-y suitable for the particular use; a rating 
of moderute 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 would probably require major 
soi1 reclamation work. 

These ratings do not include the many other 
aesthetic, economic and physical considerations 
that determine the potential of an area for rec- 
reation. Soils, however, dictate, to a large degree, 
the type and location of recreational facilities. 
For example, soils which are subject to frequent 
flooding have severe limitations for use as sites 
for camps and most recreational buildings. These 
soils would be put to better use as parks, green 
belt open space or as hiking and nature study 
areas. Wet soils are not suitable for campsites, 
roads, playgrounds and picnic areas. Soils that 
pond and dry out slowly after heavy rains present 
problems where intensive use is contemplated. 
Droughty soils make it difficult to maintain grass 
caver for playing fields and golf courses. Depth 
to bedrock, stoniness, topography, natural fertility 
are additional basic soi1 qualities that determine 
the feasibility of many kinds of outdoor activities, 
such as: 

*Guidelines and criteria used in this interpretive classification were 
taken from the mimeographed report on the “Use of Soi1 Surveys in 
Plannin for Recreation” by P. H. Montgomery and F. C. Edminster 
of the 011 Conservation Service, U.S.D.A. s. 

Intensive Play Areas 
The ratings apply to areas to be developed for 

playgrounds, fields for baseball, football, tennis 
and similar organized games. Such areas are sub- 
ject to intensive foot traffic. These areas generally 
require a nearly level surface, good drainage, soi1 
texture and consistence that give a firm surface 
and freedom from flooding. 

Picnic Areas Subject to Intensive Use 
Only soi1 features are considered and do not 

include those factors that affect desirability such 
as shade trees or number of lakes in an area. 
Intensive picnic areas generally have good drain- 
age, are not subject to flooding, are reasonably 
level and provide good footage. 

Buildings in Recreational Arear 
Detailed investigations are usually required for 

selection of a specific site. These ratings give pre- 
liminary information on suitability of the soils. 
Desirable building sites in recreational areas have 
good drainage, are reasonably level, and are not 
subject to flooding. 

Paths and Trails 
Soils are rated according to their limitations in 

use for trails, cross-country hiking, bridle paths 
and non-intensive uses that allow for random 
movement of people. Characteristics considered 
are degree of wetness, flooding hazard, degree of 
slope, soi1 texture, footage and would not require 
much work in preparing and maintaining them 
for such use. 

Intensive Camp Areas 
Ratings consider soi1 limitations of areas suit- 

able for sites for tents and trailers. Such 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. They 
have good drainage, are not subject to flooding, 
level to gently sloping, provide good footage in 
a11 kinds of weather and not subject to blowing. 
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TABLE 49 

Ratings and Limitations of Soils in the Portage la Prairie Map Area 
for Recreational Purposes 

Sd name and type 

Almasippi, loamy fme sand 

Deadhome clay 

Deadhorse clay, slightly saline 
phase 

Deadhorse clay loam 

Dugas clay 

Eigenhof clay loam 

Edenburg clay loam 

Elm Greek fine sandy loam 

Elm River silt loam to silty clay 
loam 

Fo&r silty clay 

Gervais silt loam to silty clay 
loam 

Gnadenthal loam 

Gn&&mtbal loam, slightly saline 

Graysville loam 

Glencross loam 

High Bluff silty clay 

Hochfeld fine sandy loam 

Hobson fine sandy loam 

- 

Map 
symbol 

(AO 

@a) 

(Db) 

(DC) 

(Df) 

ON 

(Ed) 

W 

(El) 

(FN 

KW 

@a) 

(‘W 

(GO 

6.W 

(Hi) 

(Hb) 

(Hi) 

ntensive 
Play 

Areas 

noderate 

severe 

severe 

severe 

severe 

noderate 

noderate 

noderate 

none to 
slight 

severe 

noderate 

noderate 

noderate 

moderate 

noderate 

severe 

none to 
slight 

none to 
slight 

ntensive 
Picnic 
Sreas 

noderate 

severe 

severe 

severe 

severe 

noderate 

noderate 

noderate 

none to 
slight 

sel-ere 

noderate 

noderate 

moderate 

moderate 

moderate 

severe 

none to 
slight 

none to 
slight 

Building 
Sites 

noderate 

severe 

severe 

severe 

severe 

none to 
slight 

none to 
slight 

severe 

noderate 

severe 

severe 

noderate 

aoderate 

severe 

noderate 

severe 

none to 
slight 

moderate 

Paths 
and 

Trails 

none to 
slight 

noderate 

noderate 

noderate 

noderate 

none to 
slight 

none to 
slight 

none to 
sliiht 

none to 
slight 

noderate 

n0derat.e 

none to 
slight 

none to 
slight 

none to 
slight 

none to 
slight 

noderate 

none to 
sliiht 

none to 
slight 

Intensive 

“e, 

noderate 

severe 

severe 

severe 

severe 

noderate 

noderate 

noderate 

none to 
slight 

severe 

severe 

noderate 

noderate 

noderate 

noderate 

severe 

none to 
slight 

none to 
slight 

Soil features 
affecting use 

Seasonal high water table. 

Slow permeability, subject to pondmg, 
somewhat poorly drained, very sticky 
and slippery when wet. 

Same as Deadhome clay. 

Same as Deadhorse clay. 

Same as Deadhone clay. 

Moderate slow permeability, sticky and 
slippery when wet. 

Same as Eigenhof clay loam. 

Somewhat poorly drained, high seasonal 
water table, slow to very slow per- 
meability in subsurface layers. 

Moderately well drained, slightly sticky 
and slippery when wet. 

Subject to ponding, somewhat poorly 
drained, high seasonal water table, slow 
permeability, very sticky and shppery 
when wet. 

Somewhat poorly drained, subject to 
ponding, slow permeability, sticky and 
slippery when wet. 

Somenhat poorly to moderately well 
drained, moderate to moderately slow 
permeability. 

Somewhat poorly drained, moderate to 
slow permeability, slight salmity hazard. 

Somewhat poorly drained, high seasonal 
water table, slow to very slow per- 
meability, sticky and slippery when wet. 

Somewhat poorly drained, moderately 
slow permeability, high seasonal water 
table. 

Somewhat poorly drained, high seasonal 
water table, slow permeability, very 
sticky and slippery when wet. 

Moderately well drained, no ponding, 
moderately rapid permeability, level to 
very gently sloping. 

Permeability varies from rapid in the 
surface layers to slow and very slow in 
the subsoil. 
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TABLE 49 (Cont’d) 

Soil name and type 

Isafold loam 

Isafold loam, moderately stony 
Phase 

Xlme clay 

Klhe clay, slihtly saline phase 

La Salle loam to clay loam 

Lelant 6ne sandy loam 

Long Plain fine sandy loam 

Marquette clay 

Marquette clay, saline phase 

Marquette clay, cobbly phase 

Morris clay 

Neuenberg loam 

Neuhorst clay loam 

Newton Sidiig clay loam 

Neuhorst clay 

Osborne clay 

Osborne clay, saline phase 

Osborne clay, peaty, saline phase 

Map 
symbol 

.(Is) 

0) 

m 

(Km) 

w 

04 

(LP) 

(Md 

(Md 

(MS) 

(Mo) 

(NC) 

(Ne) 

(W 

OW 

(04 

(04 

Kk) 

[ntensive 
Play 
Areas 

moderate 

severe 

severe 

severe 

moderate 

severe 

noderate 

severe 

Same as 

Same as 
layers. 

severe 

none to 
slight 

noderate 

noderate 

severe 

severe 

severe 

severe 

Intensive 
Pi&c 
Areas 

moderate 

severe 

severe 

severe 

moderate 

severe 

noderate 

severe 

u- Marqu 

v Marqu 

severe 

none to 
sliillt 

noderate 

noderate 

severe 

severe 

severe 

severe 

Building 
Sites 

moderate 

moderate 

severe 

severe 

moderate 

severe 

moderate 

severe 

te clay 

te clay ex 

severe 

none to 
elight 

moderate 

moderate 

moderate 

severe 

severe 

severe 

Paths 
and 

Trails 

none to 
slight 

none to 
slight 

severe 

severe 

none to 
slight 

severe 

none to 
slight 

severe 

)t for moi 

noderate 

noue to 
slight 

none to 
slight 

none to 
slight 

noderate 

severe 

severe 

severe 

Intensive 
Camp 
Areas 

moderate 

severe 

severe 

severe 

moderate 

severe 

moderate 

severe 

*ate to ex 

severe 

none to 
slight 

noderate 

noderate 

severe 

severe 

severe 

severe 

Soil features 
affectiig use 

Moderately well drained, slight surface 
st;;nw; somewhat, stlcky and slippery 

Moderate to severe surface stonineas, 
moderately slow permeability. 

Poorly drained, subject to ponding, very 
slowly permeable, sufficient stones in 
subsurface to affect workability. 

Same as for Kline clay. 

Moderately slow permeability, slightly 
sticky and slippery when wet. 

Poorly to very poorly drained, high 
seasonal water table. 

Somewhat poorly drained, seasonal 
high water table. 

Slow to very slow permeability, some- 
what poorly draine& moderate to 
excessive amour& of stones in the sub- 
surface layers that would affect work- 
ability. 

suive amounts of stones in the surface 

Somewhat poorly drained, slow to very 
slow permeability, high seasonal water 
table, subject to ponding after heavy 
rains. 

Moderately well to imperfectly drain& 
no ponding, moderate to moderately 
rapid permeability. 

Moderately slow permeability, seaaonal 
hi;in~eer table, sticky and slippery 

Moderately slow permeability in surface 
layers, sticky and slippery when wet, 
high water table for a short period in 
spring. 

The same as Neuhorst clay loam, except 
for surface layer which becornes much 
more sticky when wet, subject to pond 
ing. 

Poor!y drained, high water table for long 
periods of tiie, subject to frequent 
ponding, very slow permeability. 

Same as Osborne clay. 

Same as Osborne clay. 
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Soil name and type 

Plum Coulee clay 

Poplar Point silty clay loam 

Pigeon Lake silty clay loam 

Rtxl River clay 

Red River clay, saline phase 

Reinfeld loam 

Reinland !ine sandy loam 

Riiold loam 

Rosengart loam 

St. Claude silt loam 

Skeldmg 6ne sand 

Squirrel Creek silt loam 

Willowbend loamy fine sand to 
clay loam 

Wifflowcrest loamy fine sand 

Winkler clay loam 

Map 
symbol 

UW 

(PP) 

(W 

(Rd 

(Rs) 

(Rd 

w 

(Rd 

(Rd 

(W 

W 

(St) 

(W 

WJ 

(Wb) 

Intensive 
Play 

Areas 

severe 

moderate 

moderate 

severe 

severe 

none to 
slight 

none to 
slight 

moderate 

none to 
slight 

moderate 

moderate 

moderate 

severe 

moderate 

moderate 

TABLE 49 (Cont’d) 

Intensive 
Picnic 
Areas 

severe 

moderate 

moderate 

severe 

severe 

none to 
slight 

none to 
slight 

moderate 

none to 
slight 

moderate 

none to 
slight 

moderate 

severe 

moderate 

moderate 

Building 
Sites 

severe 

severe 

severe 

severe 

severe 

none to 
slight 

none to 
slight 

severe 

none to 
slight 

severe 

moderate 

severe 

severe 

moderate 

moderate 

Paths 
and 

Trails 

moderate 

moderate 

moderate 

moderate 

moderate 

none to 
slight 

none to 
slight 

none to 
slight 

none to 
slight 

moderate 

none to 
slight 

moderate 

severe 

none to 
slight 

none to 
slight 

Intensive 

2: 

severe 

severe 

severe 

severe 

severe 

none to 
slight 

none to 
slight 

moderate 

none to 
slight 

moderate 

moderate 

moderate 

severe 

moderate 

moderate 

Soil features 
affecting use 

Somewhat poorly drained, high seasonal 
water table, slow to very slow perme- 
ability, sticky and slippery when wet. 

Somewhat poorly drained, subject to 
periodic flooding, seasonal high wamr 
table, moderately slow permeability, 
slightly sticky when wet. 

Same as Poplar Point silty clay loam. 

Somewhat poorly drained, slow to very 
slow permeability, very sticky and 
slippery when wet. high shrink-swell ca- 
pacity. 

Same as Red River clay. 

Moderately well draine& moderately 
slow permeability, somewhat sticky 
when wet. 

Somewhat poorly to moderately well 
drained, moderately rapid to rapid per- 
meability. 

Imperfectly to moderately well drained, 
slow to very slow permeability in sub- 
surface layers. 

Moderately well drained, moderately 
rapid to rapid permeability, surface 
somewhat sticky when set. 

Somenhat poorly drained, high seasonal 
water table, slippery and sticky when 
wet, low bearing capacity in surface. 

Excessively drained, duned Sand, 
droughty and subject to blowing if ex- 
posed. 

Somewhat poorly drained, high seasonal 
water table, slow to very slow perme- 
abilitv in subsurface layers, low bearing 
capa&y in surface when moi&. 

Poorly to very poorly drained, high 
water table. 

Somewhat poorly drained, high seasonal 
water table. 

Moderately slow permeability, sticky 
and slippery when wet. 
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GLOSSARY OF TERMS 
Acidity [Alkalinity)---The degree of acidity of the soi1 

expressed in pH values, or in words, as follows: 
pH (water) 

medium acid . . . . . .._...___..____...-.....-.. 5.6 - 6.0 
slightly acid _._- ______ - ._____.. - . .._.. -...6.0 - 6.5 
neütral - . .._._ ................... .__ ............ ...6.6 7.3 
mildlv alkaline ....... . ............. ...-...7.4 - 7.8 
moderately alkaline .. ..____ ..... -. ..... -7.9 - 8.4 
strongly alkaline ... . ... .._._ .......... ...8 5 - 9.0 

I/3 Atmusphere Moisture Percentage-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 soi1 moisture 
retention capacity. - 

Calcareous-A soi1 containing calcium carbonate. It 
effervesces visibly when treated with hydrochloric 
acid. 

Calcium Carbonate Equivalent-refers to percent of 
carbonates in the soi1 expressed on the basis of 
calcium carbonate. Terms used to express the 
carbonate content in soils include: 

noncalcareous . . . . . . . . . . . .._.___ less than 2% 
weakly calcareous . ..____...__... -...-... 2- 5% 
moderately calcareous . . . . . . .._...... -. 6-15% 
strongly calcareous . . . . .._..._.......__.. 16-25 % 
very strongly calcareous . . . . . . . . . . . . . 26-40% 
extremely calcareous ..greater than 40% 

Cation Exchange Capacity (CEC)--A measure of the 
total amount of exchangeable cations that cari be 
held by the soil. It is expressed in terms of milli- 
equivalents per 100 gms. of soil. 

Clay-As a soi1 separate, the minera1 soi1 particles 
less than .002 mm in diameter. As a soi1 textural 
class, soi1 materials that contain 40 percent or 
more of clay, less than 45 percent Sand and less 
than 40 percent silt. 

Concretions-Hard grains, pellets or nodules from con- 
centration of compounds in the soi1 that cernent 
soi1 grains together. 

Conductivity, electrical-The reciproca1 of the resistance 
in ohms of a conductor which is one cm. long 
and has a cross sectional area of one cm’. It is 
expressed in reciprocal ohms. per centimeter or 
mhos. per centimeter (or millimhos. per centi- 
meter) at 25’C. It is used to express the concen- 
tration of Salt in irrigation water or soi1 extracts. 

Consistence-The combination of properties of soi1 
material that determine its resistance to crushing 
and its ability to be molded or changed in shape. 

Consumptive use factor-is the ratio of consumptive use 
of water by a trop to evaporation and transpira- 
tion. 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. 

Contour-An imaginary line connecting points of equal 
elevation on the land surface. 

Erosion-The wearing away of the land surface by 
detachment and transport of soi1 and rock material 
through the action of moving water, wind or other 
geological process. 

APPENDIX 

FriaUeSoil aggregates that are soft and easily crushed 
between thumb and forefinger. 

Granular StructureSoi structure in which the indivi- 
dual grains are grouped into small block-like aggre- 
gates with indistinct or round edges (spheroidal). 

Grourzdwater-Water that fills a11 the unblocked pores 
of underlying material below the water table, which 
is the Upper limit of saturation. 

Hydraulic Conductivity-refers to the effective flow 
velocity or discharge velocity in soi1 at unit hydrau- 
lit gradient. It is an approximation of the per- 
meability of the soi1 and is expressed in inches 
per hour. 

Hydrophyte-Plants growing in water or dependent upon 
being partially immersed in liquid at a11 times. 

Mesophyle-plants requiring intermediate moisture con- 
ditions and are not very resistant to drought. 

Risk-is synonymous with probability, but usually im- 
plies 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. 

Sa/ine Soil-A saline soi1 is a soi1 containing soluble 
salts in such quantities that they interfere with 
growth of most trop plants. The electrical conduc- 
tivity of the saturated extract is greater than 4 
millimhos. per centimeter at 25OC. Approximate 
limits of salinitv classes are: 

nonsaline :. .............. 0- 4 millimhos/cm. 
slightly saline .............. 4- 8 millimhos/cm. 
moderately saline ... .-.8-l 5 millimhos/cm. 
strongly saline .............. >15 millimhos/cm. 

Sand-Individual rock or minera1 fragments in soils 
having diameters ranging from 0.05 mm. to 2.00 
mm. The textural class name of any soi1 that con- 
tains 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. 

W-(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 reac- 
tions with soil. S.A.R. = Na+ 

v(CaS+ -t Mg++)/2 
where the ionic concentrations are expressed as 
milliequivalents per litre. 

Storage Capacity-refers to the maximum amount of 
readily available water that cari be stored within 
the rooting zone of a trop in a given soil. 

SURFACE DEPOSITS 
Alluvial Deposits-deposits formed by streams and may 

occur either as flood plain deposition or alluvial 
fans. 

Beach Deposits-deposits of grave1 and sands marking 
the beach lines of former glacial lakes or present 
lakes. 

Lacustrine Deposi&-clays, silts and sands laid down in 
glacial or former lakes. 
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SOILS OF THE PORTAGE LA PRAIRIE AREA 

Texture or Texturul Cfuss-Names given to soi1 mate- 
Bal, and refers to the proportion of various soi1 
separates, Sand, silt and clay making up the soi1 
mass. A soi1 texture diagram is presented showing 
the textural class names and the limits of each 
class. For convenience, the soi1 texture classes 
are grouped together into five classes. 
These are as follows: 

Coarse textured - 
sands, loamy Sand, loamy fine sand 

Moderately coarse textured - 
loamy very fine Sand, sandy loam, fine 
sandy loam 

Medium textured - 
very fine sandy loam, loam, silt loam, silt. 

Moderately fine textured - 
clay loam, silty clay loam, sandy clay 
loam. 

Fine textured - 
sandy clay, silty clay, clay. 

Till or Glacial Till-an unstratified, unconsolidated, 
heterogeneous mixture of clay, silt, Sand, grave1 
and sometimes boulders depostted directly by ice 
with little transportation by water. 

Xerophyte-plants capable of surviving extended periods 
of soi1 drought. 

METHOD OF SOIL ANALYSIS 
pH and Conductivitydetermined 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 adopted from Adams: J. Md. Eng. Chem. 
Anal. Ed. 6:227, 1934 and Waynick: J. Amer. Soc. 
Agron. 28:337-351, 1936. 

Cation Ewchange Capacity-as outlined in “Chemical 
Methods of Soi1 Analysis, Ottawa, 1958”. 

Calcium and Mugnesium-Versenate Method with modi- 
fication from Cheng, K. L. and Bray, R. H. Soi1 
Sci. 72:449, 1951 and Lott, P. F. and Cheng, K. L. 
Chemist Analysis Vol. 46, No. 2, 1957. 

Mechunical Analysis-Kilmer, V. J. and Alexander, L. 
T. Method of making Mechanical Analysis, Soi1 
Sci. 68: 1.5-24, 1949. 

1/3 Atmosphere Moisture Retention-determined by 
method outlined in “Saline and Alkali Soils,” Hand- 
book No. 60, U.S.D.A. 

Liquid fimit-as outlined in “Procedure for Testing 
Soils” by American Society for, Testing Materials, 
t~rifi 1958, A.S.T.M. Deslgnatlon D 423-54T pp. 

Plastic Limit and Plasticitv Index-as outlined in 
“Procedure for Testing Soils,” 1958, ASTM Desig- 
nation D424-54T. pp. 99-101. 

Shrinkage Limit and Shrinkoge Ratio-as outlined in 
“Procedure for Testing Soi]s”, April, 1958. ASTM 
Designation D 427-39, pp. 76-79. 

Saturation Percentage and Hydraulic Conductivity-as 
outlined in “Saline and Alkali Soils,” Handbook 
No. 60, U.S.D.A. 

10 20 30 40 50 60 70 80 90 100 
Percent Sand 

FIGURE 34 
Soi1 textural classes. Percentages of clay and Sand in the main textural classes of soilq 

the remainder of each class is silt. 
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