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PREFACE 

The present report and accompanying maps illustrate the results of 
several important changes in soi1 survey work in Saskatchewan. This 
publication introduces the new series of soi1 surveys which eventually 
Will caver the entire agricultural area of the province. The soils dealt with 
have been classified according to the system developed by the National 
Soi1 Survey Committee and adopted by soi1 survey organizations through- 
out Canada. Finally, this is the first publication issued under the newly 
formed Saskatchewan Institute of Pedology. 

The new series of soi1 surveys are intended, over a period of years, 
to replace Saskatchewan Soi1 Survey Reports Nos. 12 and 13, which 
represent a scale of mapping too broad to depict many of the important 
local soii areas, and which are out of date with respect to the present 
system of soi1 classification. The new surveys benefit from the advantages 
derived from modern aerial photographs, more detailed base maps, and 
the presence of more and better roads for traversing the country. As a 
result, it is possible to prepare soi1 maps showing more detail and greater 
accuracy than those of the earlier surveys. 

The adoption of the National system of soi1 classification mainly 
involves changes in the established names of Saskatchewan soi1 profiles 
and in the terminology used to describe them. In most instances, the 
basicfeatures bywhich the major kinds of soi1 have been recognized are 
retained in the new classification. TO introduce the National classification 
and to assist those making use of both the new and the earlier survey 
reports, a separate publication, A Guide to Understanding Saskatchewan 
Soils has been prepared to accompany the present report. 

The Saskatchewan Institute of Pedology was established in 1965 
through a forma1 agreement between the three agencies which coeoperate 
in soi1 survey activities in this province-The Canada Department of 
Agriculture, The Saskatchewan Department of Agriculture, and the 
University of Saskatchewan. The main purpose of the Institute is to 
ensure the continuance of the program of basic surveys and associated 
pedological research on the classification, composition, and genesis of the 
soils of Saskatchewan. A second, but equally important purpose is to 
ensure that the staff of the Department of Soi1 Science and that of the 
organization formerly known as the Saskatchewan Soi1 Survey Will be 
able to maintain in the future the close association that has proved SO 
satisfactory through many years. 

D. A. RENN~E, Director, 
Saskatchewan Institute of Pedology, 
University of Saskatchewan, 
October, 1965. 
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GENERAL DESCRIPTION OF THE MAP AREA 

Location and Areal Extent 

The Regina map area (sheet 721 of the National Topographie 
Series) is located in southern Saskatchewan, between 500 and 51 o North 
Latitude and 104” and 106” West Longitude. It includes a11 or portions 
of Townships 12 to 23 in Ranges 15 to 30, west of the 2nd Principal 
Meridian. The map area extends about 70 miles north and south and 
about 85 miles east and west and covers an area of approximately 5,800 
square miles or nearly 4,000,OOO acres. A key map in the legend shows 
the approximate location of the map area in southern Saskatchewan. 

Physiography 

The area covered by the Regina map sheet forms part of the physiod 
graphie area known as the Great Plains Province of the Interior Plains 
of North America*. In western Canada this physiographic Province 
comprises that area west of the Manitoba escarpment which lies between 
the PreCambrian Shield on the north-east and north, and the moun 
tainous Cordilleran region on the west. 

The general slope of the Regina map area is to the north/east. The 
highest point, over 2,850 feet above sea level, is in the Cactus Hills 
south of Claybank; the lowest, 1,575 feet, occurs at the Qu’Appelle 
Lakes. External drainage is through the Qu’Appelle River which drains 
into Lake Winnipeg by way of the Assiniboine and Red Rivers. Streams 
in the southawestern portion of the area drain into Old Wives Lake. 

The map area includes portions of two physiographic Regions. 
They are the Saskatchewan Plains, often referred to as the “second 
prairie steppe”, and the Alberta High Plains, the “third prairie steppe”. 

In the Regina map area, the Saskatchewan Plains Region is comprised 
of three Sections: the Assiniboine River Plain, the Moose Mountain 
Upland and the Eyebrow Hills Upland. The Assiniboine River Plain 
may be thought of as the lowland of the area and the Moose Mountain 
and Eyebrow Hills Sections as uplands of higher relief. 

The major portion of the area is occupied by the western portion of 
the Assiniboine River Plain. Except for the Qu’Appelle and Arm River 
channels, which are deeply entrenched into this plain, the topography 
is undulating with a local relief of less than 10 feet. Differences in elevation 
range from 1,575 feet in the Qu’Appelle Valley to 2,000 feet in the north/ 
west portion of the map area and over 2,100 feet at the southern edge. 

The Moose Mountain Hills Upland, with a local relief of 10 to 20 
feet and restricted local drainage, projects northdwestward into the 
*Ph siographic Divisions of Saskatchewan. D. F. Acton J. S. Clayton J. G. Ellis E. A. Christiansen 

W. 6. Kupsch. 1960. Map No. 1, Saskatchewan Research bmncil, Uni&ity of Sask&chewan, Saskatocd 
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Table l.-Physiographic Divisions of the Regina Map Area, Saskatchewan Plains Region 

Assiniboine River Plain SASKATCHEWAN PLAINS REGION 

Indian Head Plain . . . . . . . . . . . . . . . . . . . . . . . . . . . . Undulating to rolling lacustrine plain, and knob and kettle till plains sloping to the north (2050’*1925’). 
Limited external drainage to Qu’Appelle Valley. Variable textured lacustrine and till deposits. 

Cupar Plain . . . . . . . . . . . . . . . . ..__.................. Undulating lacustrine plain sloping to the south (1950’-1925’) . External drainage through Loon Cr. to 
the Qu’Appelle Valley. Silty and clayey textured lacustrine deposits. 

Last Mountain Lake Plain..............Undulatmg to rolling knob and kettle and ridge and swale t%l plains,. eroded till plains, kames and 
eskers, sloping to south and west (1900’-1650’). Limited extemal dramage to Last Mountain Lake 
and Qu’Appelle Valley. Till, eroded till, sands and gravels. 

Squaw Creek Plain., .,....__......,,....,,.. Undulating to rolling knob and kettle and ridge and swale till plains, eroded till plains, and outwash 
plains. Sloping to the south and east (2000’-1650’). Liiited extemal drainage to Squaw Cr., Last 
Mountain Lake, Arm River Channel and Qu’Appelle Valley. Till and eroded till. 

Bridgeford Plain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Undulating marginal lake plain, and knob and kettle till plains, sloping to north (2000’-1875’). Limited 
extemal drainage to the Qu’Aonelle Valley. Mixture of sands. silts, and till. 

Regina Plains.. . . . . . . . . ..~.... Gently undula&g lacust>ne~$ain sloping towards centre i1975’.1875’) . Limited extemal drainage 
t-J through Boggy, Wascana, Flying Hill, Cottonwood and Moose Jaw Creeks. Clay, silts, and sands. 

Rouleau Flats... ..______..._,....ll., .., .._._. Flat lacustrine plain with slight slope towards centre (1875’+1850’) . Limited external drainage through 
Moose Jaw and Avonlea Creeks. Clay. 

Avonlea Plain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._... Gently undulating dissected knob and kettle till plain sloping to north and east (2125’~1875’) . Extemal 
drainage through Moose Jaw Creek. Till, sands, and silts. 

Caron Plain ___......,,.......,,..................., Undulating to rolling alluvial and aeolian plains sloping to north (2125-1850’). Limited extemal 
drainage through Thunder Creek. Sands. 

Qu’Appelle R. Valley....................,...Glacial spillway with eroded valley walls and till plains, outwash plains, terraces and alluvial valley 
bottom draining to the east into Red River Basin (1900’*1575’). Till, eroded till, sands, silts, clay, 
gravels, and bedrock. 

Eyebrow Hills Upland ,.......___.__,,......,... . . ..Undulating to gently rolling knob and kettle till plains sloping towards margin (2050’-1950’). Limited 
external drainage to Qu’Appelle Valley. Till. 

Moose Mountain @land 

Edenwold Hills .._._............................. Rolling knob and kettle and ridge and swale till plains sloping to north and west (2200’-1900’). NO 
extemal drainage. Till. 

Davin Moraine. ., ,,,...,,,.......____....,..., Undulating to gently rolling complex of kames, ridge and swale till plains and outwash plains. Sloping 
to south.west (2175’.1975’). Extemal drainage into Wascana Creek. Till, sands, and gravel. 

McLean Plain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Undulating knob and kettle moraine sloping to south-west (2275’.2175’). Local drainage. Till. 



BLBERTA HIGH PLAINS REGION 
Old Wiues Lake Plain 

Old Wives Lake Plain. . . . . . . . . . . . . ..Strongly rolling knob and kettle till plains and undulating to rolling fluvio+lacustrine plains sloping 
to south-west (2400’-2200’). Interior drainage to Old Wives Lake. Till, gravel, Sand, silt, clay. 

Missouri Coteau Upland 

Mayberry Gap. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gently rolling (dissected) and moderately and strongly rolling knob and kettle till plains sloping to 
the north-east (2500’.2125’). Limited external drainage to Moose Jaw Creek. TN. 

Galilee Gap. . ...,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . Gently rolling (dissected) and moderately rolling knob and kettle till plains sloping to the north-east 
(2250’.2125’). Limited external drainage to Moose Jaw Creek. Till. 

Dirt Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Strongly rolling and hilly knob and kettle and ridge and swale till plains and dissected escarpment. 
Sloping to north-east and south-west (2125’ on north and east, 2800’ at summit, 2300’ on south-west) . 
External drainage to Moose Jaw Creek. Till, bedrock. 

Cactus Hills.. . . ,. . . . . . . . . . . . . . . . . Strongly rolling and hilly knob and kettle and ridge and swale till plains and dissected escarpment. 
Sloping to north-east and southdwest (2125’ on north and east, 2850’ at summit, 2275’ on south and 
west) . Extemal drainage to Moose Jaw Creek. Till, bedrock. 

Crestwynd Hills . . . . . .Strongly rolling and hilly knob and kettle and ridge and swale till plains. Dissected escarpment sloping 
w to north and east and south-west (2175’ on north and east, 2825’ at summit, 2250’ on south-west and 

2400’ on south) . External drainage to Thunder and Moose Jaw Creek. Till. 





Assiniboine River Plain from the south#east and rises up to 300 feet 
above the surrounding plain. 

The Eyebrow Hills Upland rises only about 25 feet above the sur* 
rounding Assiniboine River Plain in the Regina area but to the west this 
upland is more prominent. This upland has a local relief of about 10 feet 
in the Regina area. Drainage is local in nature. 

The portion of the Alberta High Plains Region occurring in the 
map area consists of the Missouri Coteau and the Old Wives Lake Plain 
Sections. 

The Missouri Coteau escarpment rises 600 feet above the Assiniboine 
River Plain and marks the boundary between the Saskatchewan Plains 
Region to the northdeast and the Alberta High Plains Region to the southd 
west. 

Higher elevations within the Missouri Coteau Upland, comprising 
tire Dirt, Cactus and Crestwynd Hills rise to over 800 feet above the 
plains. The local relief in these upland areas is often between 30 and 40 
feet and drainage is usually restricted to local sloughs and depressions. 

Th.e Old Wives Lake Plain is in the extreme south#west corner of 
the map area. It is an undulating to gently rolling basinshaped area with 
some interna1 drainage into Old Wives Lake. 

Most of the Sections mentioned above are composed of more local 
land forms with characteristic features of topography, parent material, 
drainage, aspect and relief. These SubSections are shown on the map 
of the Physiographic Divisions of the Regina Map Area (Fig. 1) and 
described in the accompanying Table (Table 1). 

Geology 

The bedrock geology and stratigraphy of the Regina area have been 
described by Christiansen *. The discussion to follow is based on bis 
description of the area. 

The bedrock surface slopes gently to the north. The total relief 
of this surface is 1,200 feet, falling from 2,600 feet in the Missouri Coteau 
to 1,400 feet in the vicinity of Last Mountain Lake. Most of the pre+ 
glacial valleys head in the Missouri Coteau and converge in the Last 
Mountain Lake area. 

Most of the bedrock surface is covered by Upper Cretaceous shales,- 
the Bearpaw Formation to the west, and the “Marine Shale” Formation 
to the east. These formations are composed of gray, montmorillonitic 
clays. 

In the south#west portion of the map area, the Eastend, Whitemud 
and Frenchman Formations, also of Upper Cretaceous age, occur. The 
sediments of the Eastend Formation are gradational between the under# 
*Saskatchewan Research Council, Geology Division Report No. 2. Geology and Groundwater Resource 
of the Regina Area, Saskatchewan. E. A. Christiansen. 1961. 



Figure 2. An exposure of the Eastend Formation, along Avonlea Creek, showing sands 
containing numerous ironstone concretions. 

lyjng marine Bearpaw Formation and the overlying nonmarine WhiteH 
mud Formation. The Eastend Formation is composed of yellow, yellowish 
brown, or gray and greenish gray sands, silts, and clays which contain 
a large number of reddish brown ironstone concretions. The Whitemud 
Formation consists of interdbedded, light gray sands, silts, clays and 
lignite. The Frenchman Formation consists of gray to reddish brown 
silts and sands containing numerous ironstone concretions and lenses. 

The entire Regina map area was covered by ice during the Pleisto* 
cene Epoch. Christiansen states that at least two tills, separated by a 
layer of stratified materials, are present in the area. The lower till is not 
believed to be exposed in the area. 

The Upper till north of the Regina plains, the Condie till, is calcareous, 
olive brown to light brownish gray where oxidized and gray to grayish 
brown where unoxidized; the texture ranges from sandy clay loam to 
loam, and the clay fraction is montmorillonitic. The Upper till to the south# 
west of the Regina Plains, compared with the Condie till, is generally 
less calcareous, darker in color and finer textured (clay loam to clay). 

Soils developed from the medium textured, light brownish gray 
Condie till are mapped in the Weyburn and Oxbow Associations, whereas 
the moderately fine textured, darker colored till occurring to the south 
is’mapped in the Ardill, Amulet and Brooking Associations. 

6 



Figure 3. An exposure of two tills, separated by a layer of stratified materials, in the 
Qu’Appelle Valley. 

A considerable portion of the map area is covered by sediments 
associated with the Regina lake basin. Christiansen considers the sedid 
ments of the basin to consist of a silty unit and a clay unit. The silty 
unit, which occurs on the northern edge of the Regina plains, is believed 
to have had the Condiean glacier as its source of materials. These cal/ 
careous, light grayish brown deposits form the parent material of the 
Elstow and Tuxford soi1 Associations in this area. The major portion 
of the Regina basin is covered by the clay unit. Christiansen suggests 
that most of this clay was transported into the basin from areas of pro/ 
glacial deposits to the west and was not derived directly from the melting 
of a local glacier. This calcareous, olive colored montmorillonitic clay 
unit comprises the Regina soi1 Association in this area. 

Christiansen indicates that the Rouleau clay deposits overlie the 
Regina clay unit in the Rouleau Flats. This calcareous, montmorillonitic, 
gray colored, massive clay is believed to have been deposited by streams 
carrying bedrock materials from the Missouri Coteau escarpment. Soils 
of the Rouleau Association are developed on these deposits. 

Climate 

The climate of the Regina area may be classed as a cool semidarid 
to sub-humid type. The outstanding feature is a very wide range from 
winter to summer temperatures, averaging about 60” F (Table 2). The 

7 



Table 2.-Monthly and Annual Averages of Mean Daily Temperatures (“F) * 
for Stations covering the Regina map area. * * 

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

CCll3Xl............,..... 
Chaplin .._._......... 
Davidson .,._......,. 
FortQu’Appelle.. 
Indian Head .._,.... 
Lumsden . 
Moose Jaw . . . . . . . . . 
Qu’Appelle . .._..... 
R;d;; (AiwoN 

6 
Exp. Farm) 

Se ley .,................ 
Strasbourg . . . . . . . . . 
Tugaske. . . . . . . . . . . . 
Yellow Grass...... 

05.9 09.6 22.7 40.4 51.8 59.8 67.1 64.2 54.2 42.4 24.4 11.2 37.8 
05.8 08.8 21.6 39.4 52.1 60.5 67.2 63.5 52.6 41.1 23.6 10.9 37.3 
01.9 05.5 19.2 38.4 51.8 59.5 66.0 63.3 52.8 40.7 21.7 07.8 35.7 
02.2 05.6 19.8 38.9 51.9 59.3 66.6 63.4 53.6 41.2 21.6 08.3 36.0 
01.8 05.5 18.6 37.4 51.0 59.6 66.1 63.2 52.6 40.6 21.6 08.0 35.5 
03.4 09.2 21.7 40.7 53.3 60.7 67.4 64.4 54.0 41.4 24.4 10.2 37.6 
07.0 10.8 23.3 40.3 53.2 61.2 68.4 65.2 54.8 43.3 25.2 12.6 38.8 
03.4 07.0 19.4 37.8 51.0 58.8 65.6 62.7 52.6 41.2 22.3 09.6 36.0 
02.3 05.5 19.2 38.6 52.0 59.8 66.6 63.7 53.2 40.9 22.0 08.8 36.1 

01.4 04.6 19.0 38.2 51.6 59.6 66.2 63.4 52.8 39.8 21.4 08.0 35.5 
-01.4 03.0 15.8 38.8 48.0 58.7 65.9 63.5 53.6 42.1 21.4 07.4 34.8 

00.5 05.0 18.5 37.4 50.9 57.8 65.0 62.2 52.7 40.6 21.2 07.4 34.9 
03.5 07.2 20.2 38.8 51.2 59.2 66.4 63.4 53.0 41.3 22.8 09.8 36.4 
03.8 06.0 20.6 39.0 51.2 60.2 66.7 64.0 53.6 41.3 23.0 10.0 36.6 

*Normal~ computed directly from a period of record of 20.30 years within the period 1921-50, except 
for Sedley which is for a 10-19 year period. 
*uTemperature and precipitation normais for Canadian Weather Stations based on the period 1921-1950, 
Meteorological Branch, Department of Transport, Canada. June 1959. 

mean monthly temperature is below 32” F in each of the five months 
from November to March. The mean daily maximum is below 32” F in 
the three months December to February and the mean daily minimum 
is below 0” F in the same three months. The mean monthly temperature 
exceeds 50” F in each of the five months from May to September, and 
is over 65 o F in July. The mean daily maximum exceeds 70” F in the 
three months June to August, and is almost 80” F in July. The mean 
daily minimum is above 400 F in the same three months and is above 
50” F in July. 

The transition between the cold of the winter and the warmth of 
the summer occurs over a very short period, usually over one month of 
spring (April) and one month of autumn (October) in each of which 
the mean temperature is about 40 a F. 

The mean monthly temperature varies greatly from year to year, 
especially in winter. Similarly, the mean daily maximum and mean daily 
minimum temperatures in any month, especially in winter, are liable to 
large deviations from year to year. 

The total annual precipitation in the Regina area varies from about 
12 to nearly 18 inches, with snow contributing about 2501, of the total 
(Table 3). Most of the precipitation falls in the summer months with 
the months May to October receiving about 70% of the year’s total. May 
and June receive the most precipitation and December, January and 
February the least. The months from May to July have the most days 
with precipitation, about 30 days. Precipitation shows considerable 
variation from year to year. For Regina, over a 40 year period with a 
mean annual precipitation of 14.9 inches, the highest recorded annual 
precipitation was 24.0 inches and the lowest was 9.2 inches. In almost 
70% of the 40 years the total precipitation was between 10 and 18 inches. 
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Table 3.-Monthly and Armual Averages of Precipitation (Inches) * 
for Stations Covering the Regina map area. * * 

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

CE3rOll:. . . . ,...... ,. 0.83 0.74 0.82 0.75 1.91 2.64 2.26 1.70 1.25 0.73 0.83 0.75 15.21 
Chaplm ,.,,_,....,.,_.. 0.38 0.42 0.39 0.81 1.59 2.62 1.75 1.66 1.14 0.68 0.49 0.43 12.36 
g”““” . . . . .._. . . . 0.45 0.54 0.61 0.74 1.66 2.77 1.85 1.16 1.06 0.69 0.48 0.46 12.47 

. . . . . . . . . . . . . . 0.74 0.73 0.71 0.68 1.55 2.61 1.64 1.90 0.84 0.59 0.60 0.70 13.29 
Drinkwater ,__,.,.... 0.28 0.32 0.67 0.55 1.76 3.20 2.20 1.70 1.43 0.65 0.62 0.34 13.72 
FortQu’Appelle.. 0.53 0.52 0.70 0.72 1.52 2.82 1.91 1.75 1.30 0.90 0.77 0.48 13.92 
Indian Head _....._. 0.75 0.71 1.10 0.86 1.70 3.21 2.05 1.89 1.42 0.94 1.08 0.73 16.44 
Lumsden . ...__,....,., 0.81 0.80 0.77 0.58 1.31 2.68 1.91 1.88 1.14 0.70 1.21 0.81 14.60 
MooseJaw . . . . . . .._. 0.64 0.62 0.74 0.78 1.76 2.98 1.89 1.67 1.27 0.73 0.81 0.71 14.60 
Qu’Appelle _......... 0.88 0.83 1.21 1.09 1.73 3.50 2.14 2.01 1.50 1.07 1.19 0.82 17.97 
Reaina... ..__. . . . . . . . 0.65 0.59 0.78 0.81 1.60 3.24 2.13 1.74 1.22 0.85 0.86 0.62 15.09 
Re&na 

(E~p.Farm).. 0.59 0.57 0.74 0.82 1.63 3.19 2.03 1.71 1.27 0.85 0.77 0.55 14.72 
Sedley . . . . . . . . . . . . . . . 0.39 0.74 0.74 0.63 1.24 3.06 1.97 1.83 1.13 0.73 0.87 0.40 13.73 
Strasbourg . . . . . . . . . . 0.71 0.59 0.76 0.68 1.68 3.06 1.92 1.74 1.10 0.88 0.86 0.60 14.58 
Tugaske . . . .._....... 0.75 0.64 0.83 0.69 1.69 2.90 1.81 1.51 0.99 0.71 0.71 0.75 13.98 
YellowGras . . . . 0.70 0.67 0.78 0.81 1.65 3.17 2.47 1.71 1.41 0.81 0.83 0.68 15.69 

*Normais computed directly from a period of record of 20.30 years within the period 1921-1950, except 
for Sedley and Lumsden which are 10-19 year periods and Drinkwater which is Iess than a 10 years period, 
with adjustments. 
**Temperature and precipitation nonnaIs for Canadian Weather Stations based on the period 1921-1950, 
Meteorological Branch, Department of Transport, Canada. June 1959. 

Kendrew and Currie* state that for Regina there is over a 5Oyc prob- 
ability that on a day with rain the precipitation Will be less than 0.10 
inches and only a 3% probability that th.e daily precipitation Will be 
greater than one inch. 

The average annual snowfall at Regina is about 30 inches and at 
Qu’Appelle, 40 inches. Snowfall may vary from a low of 18 inches to a 
high of 55 inches annually at Regina. 

The statements made above refer to the climatic conditions common 
to the entire Regina map area. There are climatic variations occurring 
within the area which are worthy of further discussion. 

The temperatures are warmest in the south-western portion of the 
area (Table 2), becoming cooler towards the north and east. Tb.e pred 
cipitation is lowest on the western edge, becoming greater towards the 
east. The combined effect of lower precipitation and higher temperatures 
in the southdwest results in this area being more arid than the subdhumid 
area to the north#east. Brown and Dark Brown soils are associated with 
the semi#arid climates whereas Black soils are associated with the more 
humid climates. 

The average length of the frostdfree season in the Regina area is 
quite variable from one location to another (Table 4). Considering a 
90 day period without frost as being adequate for cereal production, only 
local areas around Lipton, Bishopric, Caron, and in the Qu’Appelle 
Valley near Fort Qu’Appelle may be considered to be subject to an 
appreciable risk of frost. 

The prevailing winds in the Regina area are NW and SE. Winds 
from the NW are usually most frequent in the winter and those from the 
*Kendrew and Currie. The Climate of Central Canada. Queens Primer, Ottawa. 1955. 
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Table I.-Frost Data for Stations Covering the Regina map area. * 

Station 

No. of AV& 
Fjrst Frost (Fall) years of F.F.P. Last Frost (Spring 

records (Days) Average Earliest l!a test Average Earliest Latest 

Bishopric ,._,....._..,... 
CZWXI . . . . . . . . .._........_.. 
Chaplin . . . . . . . . . . . . . . . .._.. 
Davidson.. . . .._... 
Drinkwater .,,_.._...__,. 
Fort Qu’Appelle..... 
Indian Head ._..._..__._ 
Lipton ,.,,_.,.,.... ,.,....,_ 
Lumsden . . . . . . . . . . . . 
Moose Jaw <<.........,.. 
Pt?tISZ ._..,,.___<_,.,....,.,.. 
Qu’Appelle __.._.,__._,., 
Regina .._......__.......,., 
Regina Airport . . . .._. 
Sedley _.,,...,.,..<.,.,...., 
Strasbourg . . . . . . . . . . . 
Tugaske . . . .._...<...._.. 
Yellow Grass __,. .__.., 

87 
86 

110 
112 

90 

1OD 

;z 
105 

9: 

1% 
102 
110 

2 

June 8 
June 6 
May 22 
May 24 
June 2 
June 6 
May 31 
June 15 
June 1 
May 27 
June 5 
Iune 1 

june 5 
May 30 
June 3 

May “27 
May 30 

Ma$ 8 

A;:1276 
June 11 

M:; 8 
May 2 
Apri127 
May 12 
Mav 8 
Maj, 8 
April29 

June 23 
June 13 
June 22 

june 25 
June 18 

juil 2: 
June 27 

$2; 8 
June 15 
June 28 
June 23 

Aug. 17 

JAUP :o” 
8e,p:- :7 

Aw: 17 
Oct.’ 13 

AU~. 23 

jiy 2; 
Aug. 17 
Aug. 9 
Julv 22 

*Climatic Summaries for Selected Meteorological Stations in Canada, Vol. III, Frost Data, Metarc- 
logical Division, Department of Transport, Toronto, Ontario, 1956. 

SE in the summer. Wind records for Swift Current may indicate a 
tendency for more westerly prevailing winds in the western portion of 
the map area. Winds from the SW, especially in the winter, and from the 
NW in the summer may also be common in the western sections of the 
map area. 

Native Vegetation 

The native vegetation of the map area is closely related to the 
type of climate discussed in the previous section. A Mixed Prairie type 
of vegetation occurs in the semidarid south and west portions of the area 
whereas a Parkland Prairie or aspen grove vegetation is present to the 
northdeast. 

The common species of plants found in these vegetative formations 
have been described by Coupland * and Campbell et dl. * * 

There are relatively few areas of native vegetation left in the map 
area. Most of them occur on rolling, hilly or eroded lands, on sandy, 
gravelly or stony deposits, or in slough areas, a11 of which are unsuitable 
for cultivation. In some areas they are important sources of livestock 
feed, used both for grazing and hay. 

The greatest extent of native vegetation occurs in the rolling and 
hilly areas of the Missouri Coteau Upland. In this region, the Mixed 
Prairie, which is composed of both short and mediumctall grasses, is 
dominated by short awned porcupine grass (Stipa spartea, var. curtiseta) 
and northern wheat grass (Agropyron dmystachyum). 

*A Reconsideration of Grassland Formations in the Nortbern Great Plains of North America. R. T. 
Coupland. J. Ecol. 49 February, 1961. 
*99 Range Forage Plants of tbe Canadian Prairies. J. B. Campbell, K. F. Bat and H. C. Budd. Publica- 

tion 964 of tbe Canada Department of Agriculture, Ottawa, June, 1956. 
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On drier sites or on sandy soils, common spear grass (S@u comata) 
and western wheat grass (Agropyron smithii) are most common, whereas 
on clay textured SO~IS, June grass (Koeleria cristutu) is mer? cc:m:m.on, 
occurring with a dominante of northern wheat grass. 

The wet sloughs or meadows are occupied by grasses, sedges, rush.es 
and other moisture loving plants. These include: awned sedge (Curex atherd 
odes),beaked sedge (Carex rostrata 1, spike rush. (Eleochuris palustris) ,Baltic 
rush (Juncus b&cus), marsh reed grass (Culumugrostis cunadensis ), 
northern reed grass (Culumagrostis inexpunsa), ta11 mao.na grass (Glyceriu 
grandis), and slough grass (Beckmanniu syqiguchne). Blue grasses (Poa 
spp.) may be more commonly associated with. meadows in th.e more 
humid northeeastern section of the map area. 

Saline areas are characterized by a vegetative caver of alkali grass 
(Distichlis stricta), Nuttall’s salt#meadow grass (PuccineZZia nuttulliana), 
Alkali tord grass (Spurrinu gracillis), and wild barley ( Hordeum jubutum ). 
In addition to these grasses, gum weed (Grindeliu squarrosu), seablight 
(Suueda erectu), sampb.ire (Sulicorniu rubra) and greasewood (Surcobutus 
vermiculutus) also occur. 

There are numerous grasselike plants associated with the grasses 
in the Mixed Prairie region. These include involutealeaved sedge (Cure~ 
eleocharis), nigger wool (Cure;ËfiZifoZia), pasture sage (Artemisiufrigidu), 
hoary sagebrush (Artemisia cana), western snowberry (Symphoricurpus 
occidentulis) and silverberry or wolfewillow (Elaeugnus commutatu). 

Trees are almost absent in the drier part of the Mixed Prairie 
except in certain moist, sheltered locations such as the valleys of streams, 
or on soils with high water tables. Under more humid conditions, how/ 
ever, clumps of aspen (Populus tremuloides) and willow (Salis spp.) 
commonly occur in depressional areas. 

The Parkland Prairie or aspen grove area consists of open grassIands 
interspersed with groves of aspen or other trees and shrubs. The principal 
grass species are rough fescue (Festucu scubrella), June grass ( KoeEeria 
cristutu), wheat grasses (Agropyron spp.), and Hooker’s oat grass (Avenu 
hookeri). The groves consist mainly of aspen poplar and willow but in 
more moist locations black poplar (Populus balsumiferu) also occurs. 

The dominant effects of the variations in climate and related native 
vegetation are indicated by the fact that the map area is situated in 
three major soi1 zones-the Brown in the more arid south#west corner, 
the Dark Brown throughout the intermediate central area and the Black 
zone in the more humid north#east section. 

CLASSIFICATION OF SOILS OF THE MAP AREA 

The soils of the Regina map area are iisted in Table 5. The Soi1 
Associations are arranged according to the kinds of geologica1 deposits 
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(parent materials) on which the soils have developed. Reference is also 
made to the Order, Great Croup, or Sub#Group categories of the National 
system of soi1 classification. An outline of the National system of soi1 

Table 5.-Classification of the Soi1 Associations of the Regina Map Area. 

l.-S& Deueloped on Glacial Till Deposits. 
(a) Medium textured, moderately calcareous 

( i) Weybum-Dark Brown Chemozemic soils. 
( ii) Oxbow-Black Chemozemic soils. 
(iii) Whitewooc-Dark Gray Wooded soils. 

(b) Moderately fine textured, calcareous, often gypsiferous 
( i) Ardill-Brown Chemozemic soils. 
( ii) Amulet-Dark Brown Chemozemic soils. 

(c) Medium to moderately fine textured, calcareous, occasionally saline 
( i) Edgeley-Black Chemozemic soils. 

(d) Moderately fine textured, calcareous, gypsiferous, occasionally saline 
( i) Brooking-Solonetzic Dark Brown soils. 

(e) Moderately fine textured, gypsiferous, saline 
( i) Trossachs-Solonetzic Dark Brown soils. 

(f) Medium textured mixture of residual material and sorted till 
( i) Claybank-Complex of Dark Brown Chemozemic and Solonetzic Dark 

Brown 41s. 
2.--Soils Developed on Glacio-fIuvia1 Deposits 

(a) Coarse to moderately coarse textured 
( i) Chaplin-Brown Chemozemic soils. 
( ii) Biggar-Dark Brown Chemozemic soils. 
(iii) Whitesand-Black Chemozemic 41s. 

3.-Soils Developed on FluviaLlacustrine Deposits 
(a) Coarse to moderately coarse textured, sandy 

( i) Hatton-Brown Chemozemic 41s. 
( ii) Asquith-Dark Brown Chemozemic soils. 

(b) Coarse to medium textured, sandy 
( i) Meota-Black Chemozemic soils. 

$.-Soils Developed on Glacio-lacustrine Deposits 
(a) Medium to moderately fine textured, sandy 

( i) Bradwell-Dark Brown Chemozemic soils. 
(b) Medium to moderately fine textured, calcareous, silty 

( i) Fox Valley-Brown Chemozemic soils. 
( ii) Elstow-Dark Brown Chemozemic soils. 
(iii) Blaine Lake-Black Chemozemic. 

(c) Medium to moderately fine textured, highly calcareous, silty 
( i) Cudworth-Rego Black soils. 
(ii) Canora-Rego Thick Black soils. 

(d) Moderately fine to fine textured, calcareous 
( i) Balcarres-Black Chemozemic soil. 

(e) Fine textured, gypsiferous, calcareous 
( i) Tuxford4mplex of Solonetzic Dark Brown and Dark Brown 

Chemozemic soils. 
(f) Uniform fine textured, calcareous 

( i) Sceptre--Brown Chemozemic soils. 
( ii) Regina-Dark Brown Chemozemic soils. 

5.-Soils Developed on Alluvial Deposits 
(a) Variable textured, undifferentiated 

( i) Alluvium-Complex of Chemozemic, Solonetzic and Gleysolic soils. 
(b) Coarse textured, stratified 

( i) Caron-Regosolic soils. 
(c) Medium to moderately fine textured, stratified 

( i) Wascana-Chemozemic and Regosolic soils. 
(d) Fine textured 

( i) Rouleau-Gleysolic soils. 
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6.-Miscellaneous Soils 
(a) Variable textured, confined to glacial melt-water channels 

( i) Runway-Complex of Chemozemic, Regosolic and Gleysolic soils. 
(b) Variable textured, confined to valley slopes and escarpments 

( i) Hillwash-Complex of Regosolic, Chemozemic and Gleysolic soils. 
(c) Variable textured confined to bedrock deposits 

( i) Exposure-Complex of Regosolic soils. 
(d) Coarse textured aeolian deposits 

( i) Dune Sand-Regosolic soils. 

classification is given in the accompanying Guide to Understanding Sa&< 
atchewan Soils. 

The application of the classification to the mapping of soils in th.e 
field is indicated by the legend on the soi1 map. An explanation of the 
legend, as presented below, Will serve the joint purpose of showing how 
to read the soi1 map and how to interpret the classification in the field. 

First, however, it should be emphasized that the soils of the map 
area cannot be understood by studying th.e soi1 map alone. Th.e soi1 map 
presents the soils in two dimensions only, indicating tb.e location and 
extent of a given Map Unit. However, soils have depth as well as length 
and breadth. Th.e Association and Map Unit symbols are a clue to the 
kinds of profiles, and reference to profiles introduces tb.e depth or tb.ird 
dimension of a given soi1 area. Full information on tb.e tbird dimension 
(the vertical profile) cari only be given in tb.e written descriptions of 
the soi1 profiles as presented in the report. Tb.us both the report and th.e 
map are necessary to the proper understanding and use of the work of 
the Soil. Survey. 

EXPLANATION OF MAP LEGEND 

The soi1 map of the Regina sheet is printed in two sections indicated 
as East Half and West Half respectively. Both sections contain the com- 
plete map legend. The main purpose of the legend is to present a syste# 
matic arrangement of the soils of the area and to indicate by appropriate 
colors and symbols how these soils may be identified and located on the 
soi1 map. 

In the legend, the soils are arranged vertically according to the 
major soi1 zones in whicb. they are situated-Brown, Dark Brown, Black, 
together with a group of miscellaneous soils (Zona1 and Azonal Com- 
plexes) which do not fit well into tb.e above major groups. 

The horizontal divisions of the legend present the information by 
wb.ich each Soi1 Association and its Map Units, Series, and Textural Types 
may be identified on th,e map. The information is presented under the 
following b.eadings: Color, Association, Map Unit, Series Combinations, 
Parent Material, and Textures. These terms and their use are explained 
below . 
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Color-The colors on the map (along with the printed symbols) are 
used primarily to identify the Soi1 Associations and to show their location 
and extent throughout the map area. The colors also indicate the different 
geological deposits or parent materials on which the various Associations 
occur. Thus, glacial till deposits are colored blue to mauve, aeolian or 
alluviaLlacustrine* sands are yellow, alluvial-lacustrine silts are orange, 
lacustrine clays are pink or red, glacioXluvia1 sands and gravels are tan, 
recent alluvial deposits are green, and bedrock exposures and hillwash 
soils are gray. In addition, different shades of the same color are used to 
indicate differences in soi1 texture among parent materials of similar 
geological origin, occurring in the same soi1 zone. Finally, to some extent 
different shades of the same color are used to denote Soi1 Associations 
developed on similar parent materials but occurring in different Soi1 
Zones. 

Association-The Soi1 Associations named in the legend form an 
important link between the soi1 map and the accompanying report. 
The Associations represent the major units separated on the soi1 map, 
and in the report each Association, with its related Series and Map 
Units, is described in detail. 

In the map legend the Association names appear opposite their 
identifying map colors, followed by the abbreviations used to represent 
the Association name on the map, as : Ad for Ardill. 

Map Unit-Once the Soi1 Association has been identified, the Map 
Unit becomes the most important feature of the soi1 map. It represents a 
portion or segment of a Soi1 Association and is composed of one or more 
Soi1 Series. Different Map Units are separated on the basis of different 
proportions of Soi1 Series occurring within the Association. Within the 
Map Unit the various Soi1 Series profiles are associated with differences 
in topographie position and related drainage conditions. Hence, in the 
field, a Map Unit may be identified first by its landscape (the pattern of 
differences in relief or height, the kind and frequency of slopes, the comd 
parative roughness of the surface and the drainage of the area). The full 
identification of the Map Unit requires the recognition of the Soi1 Series 
profiles and their place and extent within the landscape. 

The Map Unit represents an important advance in the mapping of 
Saskatchewan soils. In the earlier surveys the only separations made in 
the Soi1 Associations shown on the map were of areas differing in texture 
or of areas differing in topography. The position in the landscape of the 
various member (Series) profiles of the Association was discussed in 
the report, but because of the broad scale of mapping they could not 
be shown on the soi1 map. The adoption of the Map Unit makes it 
Urhe term “alluvial-lacustrine” as used in this report has the same meaning as tbe term “fluvial-lacusnine” 
used in the Guide, Table 1. 
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possible to indicate the location and extent of the most important Series 
profiles of a given Association. 

In the legend and on the soi1 map the Map Units are indicated by 
the letters representing the abbreviation of the Soi1 Association name and 
by a number. The numbers are used to distinguish the different Map Units 
belonging to the same Association. 

Series Combinations-Listed under this heading are the Soi1 
Series profiles belonging to each Map Unit. The individual Series are 
identified by their Association name and by the descriptive name of 
their Sub#Group profile-ah profiles of a given Soi1 Series belong to a 
single Sub/Group. 

The Soi1 Series shown in the legend are divided into those of Major 
Significance and those that are Significant. These terms refer to the 
relative proportion of a given Series as it occurs in a Map Unit. Series of 
Major Significance occupy over 40’% of a given Map Unit; Series that 
are Significant occupy over 15% but not more than 40% of a Unit. 

As shown in the legend, usually only one Series is listed as of Major 
Significance. Where two Series are listed as of Major Significance it is 
implied that together they occupy over 4001, of the Map Unit. Two or 
more Series indicated as Significant may represent Units in which: (a) 
Each Series occupies over 15% of the Unit, (b) Al1 the Series together 
occupy over 15% of the Unit. These differences are not indicated in the 
legend, but are covered in the report under the discussions of the appropri# 
ate Map Units. 

Parent Material-This section of the legend provides a brief 
description of the texture and kind of geological material on which each 
Soi1 Association has developed. The recognition of the parent materials 
is of the greatest importance in identifying and understanding the various 
Soi1 Associations. More detailed descriptions of the parent materials 
are given in the report under the descriptions of Soi1 Associations. 

Textures-This section of the legend lists the range in texture of 
the soi1 profiles of each Association. The textures shown on the soi1 
map represent the textures of the cultivated (AP) layer or horizon, or of 
the uncultivated layer (usually the Ah horizon). On the soi1 map, only 
the dominant texture or textures of a Map Unit are shown. Where more 
than one textural class is shown, the first named texture is considered 
to be dominant. The symbols used to denote surface textures on the map 
are given in the legend under the h.eading of Textural Groupings and 
Classes. 

Topograplq-This section of the legend explains the topographie 
separations shown on the soi1 map. The symbols used to denote the various 
kinds of topography are shqwn first, followed by a brief description of 
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each kind of topography and its related slope class. The ability to recog 
nize in the field the topographie separations shown on the map is an 
important step towards becoming familiar with the Soi1 Associations and 
their Map Units. 

In the Regina map legend some of the topographie descriptions and 
slope classes vary somewhat from those now adopted, and presented in 
the Guide. Hence, the Regina map legend should be followed in reading 
the Regina soi1 map. 

Sequence of Map Symbols-The Map Units on the soi1 map are 
identified by colors and symbols enclosed by soi1 boundary lines. The 
symbols represent the following sequence : Soi1 Association-Map Unit- 
Dominant Textures; in addition the topography of the Map Unit is 
indicated by various lines or hachures. 

The meaning of the map symbols may be explained by the following 
example: W4: 1; with diagonal lines (///) throughout the area. The above 
symbols are read or interpreted as follows: 

(W) Weyburn Association-a group of predominantly Dark 
Brown Chernozemic (grassland) soils developed on medium 
textured, moderately calcareous glacial till deposits. 

(4) Weyburn Map Unit No. 4-the Orthic Dark Brown Series is 
of Major Significance and the Calcareous Dark Brown and 
Orthic Regosol Series are Significant. 

(1) dominant loam surface texture. 
(///) gently rolling topography-a succession of knolls and ridges, 

slopes of 6y0 to 9%, and undrained basins (sloughs). 
Thus it Will be seen that while the symbols in the legend and on the 

map may appear to be somewhat complicated, they cari be interpreted in 
terms of useful information concerning the soils and the landscape. 
Further information on the soils is given in the following pages. Finally, 
it should be emphasized that definitions and explanations of the various 
technical and scientific terms appearing in the legend are contained in 
the accompanying Guide to Understunding Suskatchewan Soils. 

SOILS OF THE BROWN ZONE 

In the Regina map area the Brown soi1 zone is confined to the 
south#western section, in a small area around Old Wives Lake, and another 
small area west of Caronport, bordering Thunder Creek. Thus, the Brown 
soils are inextensive, representing no more than 2 per cent of the map 
area. 

Since the Brown soils of the map area occur along the border of 
the Dark Brown zone they represent the less arid sections of the Brown 
zone. The following Soi1 Associations have been mapped in the Brown 
zone within the Regina area: Ardill, Chaplin, Hatton, Fox Valley, and 
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Sceptre. These Associations consist chiefly of Chernozemic soils. In 
addition, the soi1 complexes represented by Alluvium, Caron, and Dune 
Sand have also been mapped. Ardill and Caron are new Soi1 Associations. 

The Ardill Association 

Description-The Ardill Association consists of a group of dom- 
inantly Chernozemic soils developed on moderately fine textured cal- 
careous and gypsiferous” glacial till. The Ardill soils are relatively in 
extensive, occupying only about 24,000 acres. They are confined to the 
south-west corner of the West Map Sheet. 

The parent material of the Ardill Association consists chiefly of grap 
ish brown to dark gray, moderately calcareous, clay loam to clay deposits. 
The darker colored till is attributed to the presence of a larger proportion 
of Upper Cretaceous clay+hales than that occurring in the lighter colored 
tills, where th.e shales occur as diffuse blotches or individual fragments 
within the till matrix. There are numerous blotches and streaks of lime 
carbonate and gypsum as well as rusty colored specks of iron oxides. 
Slight to moderate amounts of stones of various sizes occur in this till; 
these are predominantly of I?re-Cambrian origin, including such rocks 
as granite, with lesser amounts of Paleozoic limestone fragments. 

The Ardill Association occurs chiefly on rolling knob and kettle, and 
to a lesser extent on gently to roughly undulating knoll and depression, 
glacial till plains. 

The surface texture indicated on the map for the Ardill soils is clay 
loam. 

The Ardill Association consists of the following Series: Orthic 
Brown, Calcareous Brown, Orthic Regosol, Rego Humic and Orthic 
Humic Gleysols. * The Orthic Brown profile occurs on the well drained 
slopes, the Calcareous Brown on the arid Upper slopes and knollqthe 
Orthic Regosol on the eroded knolls and the various Gleysols in the poorly 
drained depressions. Descriptions and analyses of representative Series 
profiles for the Ardill Association are given on pages 90 and 91. 

Map Units-The Ardill Association has been separated into two 
Map Units. 

Ad1 - Dominantly Orthic Brown Series. This Map Unit occupies a 
minor portion of this Association (1,255 acres). It occurs on very gently 
to roughly undulating topography with low knolls and undrained depres0 
sions. The Orthic Brown Series occupies a11 of the landscape except for the 
occasional knoll and poorly drained depression. The Ad1 soils on gently 
undulating topograplry are considered to be the best agricultural types 
*Gypsiferous refers to the 
*Sec Section on “Key SOII .% 

n?sence of calcium sulphate (gypsum) . 
rofdes” in the Guide ta Understmding Saskatchewan Soi[s. 

17 



in this Association. Nearly a11 of the Ad1 soils are cultivated. On roughly 
undulating topography, these soils may be slightly less productive, due 
to the presence of occasional calcareous knolls and poorly drained basins. 
with stonier landscapes and wider textural classes. 

Ad2 - Dominantly Orthic Brown with a significant combination of 
Calcareous Brown and Orthic Regosol, and significant amounts of 
Gleysolic soils (23,066 acres). Ad2 soils occur on gently rolling to hilly 
topography with calcareous knolls and undrained depressions. The 
Orthic Brown Series occupies the well drained slopes. Significant comd 
binations of Calcareous Brown and Orthic Regosol Series occupy the 
light colored, excessively drained knolls. A variety of meadow profiles 
classified as Gleysolic soils occur in the numerous poorly drained depresd 
sions and basins. Surrounding some of these depressional areas, carbonated 
or saline carbonated profiles may occur in a ring-like pattern. 

The best Ad2 soils occur on the gently rolling topography. As the 
topography becomes rougher there is an increase in the occurrence of 
stones, eroded knolls and undrained basins. 

The Chaplin Association 

Description-The Chaplin Association consists chiefly of Orthic 
Brown Chernozemic soils developed on coarse to moderately coa.rse 
textured glacio-fluvial deposits. The Chaplin soils are relatively in- 
extensive, occupying some 23,000 acres in the southdwest corner and the 
west central edge of the West Map Sheet. 

The parent material of the Chaplin Association consists chiefly of 
yellow brown to gray brown, slightly to moderately calcareous, sandy and 
gravelly deposits. Slight to moderate amounts of stones occur and are 
more prominent on the rougher landscapes. 

The Chaplin Association occurs chiefly on gently ta strongly rolling 
glacio4luvial plains, and also on gently to roughly undulating glaciod 
fluvial plains. Occasionally, the Chaplin soils occur on isolated grave1 
deposits or on kames or eskers. 

The surface textures for the Chaplin soils indicated on the map are 
sandy loam (gravelly), and sandy loam. 

The Orthic Brown is the dominant Series in the Chaplin Association. * 
This Series occupies nearly a11 the landscape, occurring on both the well 
drained and excessively drained sites. Descriptions and analyses of this 
Series are given on page 92. 

Map Units-Only one Map Unit has been established in the Cb.aplin 
Association. 
*Se Section on “Key Soil Profiles” in the Guide fo Understanding Saskafchewan C%ils. 
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Chl-Dominantly Orthic Brown (23,398 acres). 
This Map Unit occurs on a range of land forms from gently undulatd 

ing knoll and depressional glacioefluvial plains to strongly rolling kame and 
kettle types. The Orthic Brown occupies most of th.e landscape, except 
where shallow profile development or erosion has resulted in the develop 
ment of Orthic Regosols. Saline soils may occur in depressional areas. The 
Ch1 soils, due to their coarse texture, have low drought resistance, 
tend to lose their fertility under cultivation, and are susceptible to wind 
erosion. The better areas of Chaplin soils occur on the smoothest glacio- 
fluvial plains and are often underlain by heavier subsoils. 

The Hatton Association 

Description-The Hatton Association consists chiefly of Orthic 
Brown soils developed on coarse to moderately coarse textured sandy 
fluvial*lacustrine deposits (alluvial4acustrine in map legend). The 
Hatton soils are inextensive, occupying approximately 9,000 acres. They 
are confined to the southwest corner adjacent to Old Wives Lake and in 
an area near Caron. 

The parent material of th.e Hatton Association consists chiefly of 
a yellowish brown, non- to sliglrtly calcareous sandy deposit b.aving less 
than 15% clay and more than 50% Sand. 

Stones are rarely a serious factor, but gravelly subsoils may be 
encountered in some areas. 

The Hatton Association occurs chiefly on gently sloping fluviale 
lacustrine plains with and without external drainage. It also occurs to a 
lesser extent on moderately sloping and gently rolling land forms with 
and without external drainage. 

Tb.e surface textures for Hatton soils indicated on the map are 
dominantly sandy loam; a few areas are mapped as loamy sand and others 
as fine sandy loam. 

The Orthic Brown Series dominates tb.e only Map Unit in the Hatton 
Association *, and occupies nearly a11 the landscape. A description and 
analysis of the watton Orthic Brown Series is given on page 93. 

Map Units- 

Htl-Dominantly Orthic Brown (8,806 acres). 
The Orthic Brown occupies most of the landscape, particularly the 

well drained slopes. Some insigniflcant amounts of Orthic Regosols may 
occur on the eroded knolls or slopes. Insignificant amounts of gleyed and 
carbonated or saline carbonated Series may occur in or around deprese 
sional areas. 
*Se section on “Key Soi1 Profiles” in the Guide fo Undersfanding Saskatchewan Soils. 
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The Hatton soils have a low moisture storage capacity and may 
become less productive under cultivation. Al1 types of Hatton soils are 
susceptible to wind erosion. 

Hatton soils are mapped as a mixture with Chaplin and Dune Sand 
Associations respectively. In these complexes, the Hatton soils are found 
in the lower topographie positions. The loose sandy deposits mapped as 
Dune Sand may in some places represent former Hatton soils whose 
profiles have been destroyed by wind erosion. 

The HattonChaplin Map Unit (Htl:sl (g)-Chl:sl (g) occupies 
some 3,600 acres on gently rolling sandycgravelly glacio#fluvial land 
fornls. The HattonDune Sand Map Unit (Ht1 :ls-DSl :ls occupies 
some 3,200 acres on gently to roughly undulating sandy glacioHfluvia1 
land forms which have undergone modification by wind action. 

The Fox Valley Association 

Description-The Fox Valley Association consists chiefly of Orthic 
Brown soils developed on medium to moderately fine textured, calcareous, 
silty glaciodlacustrine deposits. The Fox Valley soils are very inextensive, 
occupying 410 acres in Section 14, Township 12, Range 29, W2. Due to a 
cartographie error this area was edited as Ex l:l, and colored gray. It 
should have been edited as Fx 1: 1, and colored orange. 

The parent materiai of the Fox Valley Association consists chiefly 
of grayish brown to yellowish brown, moderately to strongly calcareous, 
silty clay loam and silt loam deposits. 

Stones are generally few in number and many Fox Valley areas are 
stone-free. Stones generally occur where Fox Valley soils are underlain 
by glacial till or associated with other soils developed on till. The Fox 
Valley Association occurs on a gently undulating glacial lake bed. 

The surface texture indicated on the map for the Fox Valley soils 
is loam. 

The Orthic Brown Series is dominant in the Fox Valley Association*. 
A description and analysis of the Orthic Brown profile is given on page 94. 

Map Units- 

Fxl-Dominantly Orthic Brown (410 acres). 
This Map Unit occurs on very gently to gently undulating topo* 

graphy with low knolls and undrained basins. The Orthic Brown occupies 
a11 the landscape except for occasional knolls and poorly drained depres# 
sions which are occupied by insignificant amounts of Rego and CalcareH 
ous Brown, and Gleysolic soils, respectively. 

The loss of organic matter and plant nutrients in the Fox Valley 
soils is reflected in the light colored calcareous knolls. The Fox Valley 
*Se section on “Key Soi1 Profiles” in the Guide to Understanding Suskutchewan Soils. 
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soils have a lower drought resistance and a lower organic matter content 
than other similar textured soils in the Map area. Al1 Fox Valley soils are 
subject to erosion, particularly by wind. 

The Sceptre Association 

Description-The Sceptre Association consists of a group of 
dominantly Chernozemic soils developed on uniformly fine textured 
calcareous glacioJacustrine deposits. They occupy some 13,000 acres 
of the south/west corner of the West Map Sheet. 

The parent material of the Sceptre Association consists of a grayish 
brown to brown, moderately calcareous, clay and heavy clay material. 

Stones are rarely encountered, but an occasional mantle of ice-rafted 
stones may occur in some areas. In the rolling Sceptre areas where the 
lacustrine deposit is thin, or mixed with the underlying till, stones are 
more frequent but are seldom an obstacle to cultivation. 

The Sceptre Association occurs on both roughly undulating and 
gently rolling glacioJacustrine plains. The glacio4acustrine material 
appears to h.ave been deposited in shallow glacial lakes formed within a 
rolling till plain. The deposition of the Sceptre parent material over the 
glacial till has smoothed out the rugged features associated with rolling 
till plains. Thus th.e knolls are broader and the slope lengths are longer 
than in the choppy, sharpknolled rolling till areas. 

The surface textures mapped for the Sceptre Association are clay 
and heavy clay, and combinations of these textures. 

The Sceptre Association consists of the following Series: Rego 
Brown, Orthic Brown, and Gleysols *. The Rego and Orthic Brown Series 
occur on the well drained sites in an unpredictable pattern upslope from 
the Gleysolic Series which occur in the poorly drained positions. Descripa 
tions and analyses of the Rego Series profile are given on page 95. 

Map Units- 

Sel-Dominantly Rego Brown with Significant Orthic Brown (13,107 
acres ) . 

This Map Unit occurs on gently sloping and roughly undulating to 
moderately sloping and gently rolling clayey, glacio4acustrine areas with 
knolls and enclosed basins. These areas consist chiefly of the Rego Brown 
Series together with significant amounts of the Orthic Brown Series. 
Generally the Orthic Brown occurs in slightly lower positions relative to 
the Rego Brown Series but may occur interspersed with the Rego Brown 
Series. The insignificant amounts of Gleysolic soils occur in the undrained 
depressions. 
*Se section on “Key Soi1 Profiles” in theGuide to Understnnding Saskatchewan Soils. 
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Sel soils are nearly a11 cultivated and used mainly for wheat pro* 
duction. Sceptre soils have a high drought resistance and good native 
fertility. Due to their heavy texture depressional or flat areas may be 
temporarily flooded because of the slow infiltration of excess moisture. 
In the spring the surface soi1 is often finely granulated and is susceptible to 
wind and water erosion. In periods of drought the soi1 dehydrates and 
large cracks occur on the surface and extend downwards to various 
depths. 

Two Map Units for the Sceptre Association are shown in the soi1 
map legend; however only the Map Unit Sel which has been described 
above was mapped in the Regina area. 

SOILS OF THE DARK BROWN ZONE 

Most of the map area lies in the Dark Brown Soi1 Zone. The general 
appearance of the landscape is similar to that of the Brown Soi1 Zone, 
the uncultivated areas consisting chiefly of open grassland or prairie. 
The grass species are taller and have a denser ground caver than in the 
Brown zone, a result of the slightly more moist climatic conditions. The 
more luxuriant grass growth has resulted in the cultivated soils having a 
darker surface color than in the Brown zone, representingtheslightlyhigher 
content of organic matter in the Dark Brown soils. In a few places where 
moisture conditions are most favorable, such as lower or shaded slopes, 
intrusions of small groves of poplar, willow and various shrubs break the 
carpet of grass or the cultivated fields. The Dark Brown soils occur in 
areas transitional between the Brown and Black zones. In nature and 
agricultural adaptation they more closely resemble the Brown soils than 
the Black. 

The Chernozemic Dark Brown soils occurring in the Regina map 
area are represented by the Weyburn, Amulet, Biggar, Asquith, Bradwell, 
Elstow and Regina Soi1 Associations. A zona1 complex of Dark Brown- 
Black soils is represented by the WeyburnOxbow Association. 

The Dark Brown Solonetzic soils are represented by the Brooking, 
Trossachs and Tuxford Associations. The Claybank Association consists 
of mixed Chernozemic and Solonetzic soils. 

In addition, a11 of the Associations listed under Zona1 and Azonal 
Complexes occur within the Dark Brown section of the map area. 

Amulet, Brooking, Tuxford, Claybank and a11 of the soils listed as 
Complexes, with the exception of Alluvium and Dune Sand, represent 
new Soi1 Associations. 

The Weyburn Association 

Description-The Weyburn Association consists of a group of 
dominantly Chernozemic soils developed on medium textured, moderately 
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calcareous glacial till. Nearly 750,000 acres or one*fifth of the total area 
are mapped in this Association. These soils occur extensively throughout 
the northern portion of the map area. 

The parent material of the Weyburn Association is a pale brown to light 
yellowish brown, moderately calcareous, loam to sandy clay loam glacial 
till. Blotches and streaks of lime carbonate and rusty specks of iron 
oxide are common in this deposit; gypsum and shale fragments are of 
less frequent occurrence. Moderate amounts of PreCambrian and Paleo* 
zoic stones of various sizes are usually present. 

The soi1 landscapes of the Weyburn Association include undulating 
knoll and depression, undulating ridge and swale, rolling knob and kettle, 
and rolling ridge and swale till plains. Areas where dissection has developed 
in these landscapes are also common. 

The surface textures of the Weyburn Association are predominantly 
loam, or mixtures of loam and clay loam, loam and sandy loam, or loam 
(gravelly); inextensive areas mapped as clay loam also occur. 

The following Series occur in the Weyburn Association* : Orthic 
Dark Brown, Calcareous Dark Brown, Eluviated Dark Brown, Orthic 
Regosol, and Rego Humic, Orthic Humic and Humic Eluviated Gleysols. 
The Orthic Dark Brown profile occurs on the well drained slopes; the 
Calcareous Dark Brown on the arid knolls, knobs and ridge crests; the 
Orthic Regosols on steeper slopes or where Upper slopes have been 
eroded; the Eluviated Dark Brown in the moderately well drained lower 
slopes or “hollows”; and the Gleysolic soils in the poorly drained depres0 
sions or sloughs. Descriptions and analyses of representative profiles of 
this Association are given on pages 96 to 99. 

Map Units-The Weyburn Association has been separated into 
six Map Units. They are: 

Wl-The Orthic Dark Brown Series is dominant. This Map Unit occurs 
primarily on very gently to roughly undulating knoll and depression 
landscapes and occupies over 200,000 acres. It is thus one of the most 
extensive Map Units in the Weybum Association. The Orthic Dark 
Brown profile occurs throughout a11 the soi1 landscape except for the 
occasional knoll or poorly drained depression. 

Most areas mapped as Wl are under cultivation. Stones are present 
in sufficient quantities to require removal from cultivated fields. The 
predominance of the Orthic Dark Brown Series in this Map Unit makes 
it the most suitable agricultural soi1 in the Weyburn Association. 

W2-The Orthic Dark Brown Series is dominant but a combination of 
th.e Calcareous Dark Brown and Orthic Regosol is significant. There 
*Se section on “Key Soi1 Profiles” in the Guide to Undersfmding Saskafcheuran Soils. 
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Figure 4. Gently undulating topography characteristic of the WI Map Unit. 

is also a significant amount of a variety of Gleysolic soils. This Map Unit 
occurs primarily on roughly undulating knoll and depression, and gently 
rolling knob and kettle landscapes, and comprises almost 100,000 acres. 

It should be noted that areas designated as W2 in Tp. 22 and Tp. 23 
in Rgs. 21 and 22 have a significant amount of Orthic Black soils and may 
be better designated W02. For a description of the W02 Map Unit, 
see page 29. 

The W2 Map Unit is characterized by a succession of Orthic Regosols 
and Calcareous Dark Brown profiles on the knolls and knobs, Orthic 
Dark Brown profiles on the intermediate slopes, and a variety of Gleysolic 
soils in the depressions or sloughs. Rego and Orthic Humic Gleysols and 
Humic Eluviated Gleysols are the predominant soils of the slough areas. 
Often a11 three of these Series, and perhaps some others, may occur in a 
single slough whereas in other instances a slough may be dominated by 
one of these Series. Saline and highly calcareous conditions are often as* 
sociated with these Gleysolic soils, especially near the outer edge of the 
depressions or sloughs. 

Practically a11 areas mapped as W2 are under cultivation, but 
appreciable numbers of sloughs remain as waste land. Stones are present 
in sufficient quantities, especially on the knolls, to require clearing from 
cultivated fields. Local patches of gravelly soils are also common on the 
knolls. Wind erosion is not a serious problem on these soils but water 
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Figure 5. Roughly undulating knoll and depression land form characteristic of the 
W2 Map Unit. Orthic Regosols and Cabzareous Dark Brown soils occur on 
the knolls, Orthic Dark Brown soils on the side slopes, and Gleysolic soils in 
the depressions. 

erosion, as evidenced by the light colored limy knolls, is a more serious 
one. 

The presence of arid soils of relatively low fertility on the upper 
slopes, numerous sloughs which are chiefly non+arable, and the generally 
rough topography makes this Map Unit one of the poorer agricultural 
types in the Weyburn Association. The steeper slopes are subject to 
erosion and also present a serious handicap to good tillage practices. In 
addition, cereal crops grown on land of rough topography often show 
variability in height and stage of maturity and thus it is often difficult 
to carry out satisfactory harvesting operations on some of the soils in 
this Map Unit. 
W3-Dominantly Orthic Dark Brown with significant amounts of 
Eluviated Dark Brown soils. This Map Unit occurs on very gently to 
roughly undulating knoll and depression, and ridge and swale landscapes. 
1 t is confined to the West map area between Last Mountain Lake and the 
Qu’Appelle Valley. There are approximately 66,000 acres mapped, and 
this represents one of the smaller Map Units of the Weyburn Association. 

The W3 Map Unit is characterized by Orthic Dark Brown soils on 
the well drained knolls, ridges and side slopes, and Eluviated Dark Brown 
on the moderately well drained lower slopes. There are occasional knolls 
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or ridges occupied by Calcareous Dark Brown soils and a few depressions 
occupied by Gleysolic soils. 

Most of the areas mapped as W3 are under cultivation. Stones are 
present on the knolls and ridges but are not as abundant as in some of 
the other Weyburn Map Units. 

Since the Orthic and Eluviated Dark Brown Series predominate in 
this Map Unit there is a high proportion of relatively fertile soils. An addid 
tional feature of this Map Unit is that most of the Eluviated Dark Brown 
soils occur on slopes which receive some additional moisture from Upper 
slopes but which are still well enough drained to be cultivated. Hence the 
W3 Map Unit is considered to be one of the most suitable agricultural 
soils in the Weyburn Association. 

W4-The Orthic Dark Brown Series is dominant but a combination of 
Calcareous Dark Brown and Orthic Regosols is significant. This Map 
Unit, covering almost 350,000 acres, comprises almost one#half of the 
soils mapped in th.e Weyburn Association. The soi1 landscapes associated 
with this Map Unit are predominantly roughly undulating and gently 
rolling ridge and swale types but extensive areas of gently to roughly 
undulating knoll and depression, and gently rolling knob and kettle types 
also occur. Areas where dissection has developed in these landscapes are 
also common. 

Figure 6. Gently rolling ridge and swale land form of the W4 Map Unit. Calcareous 
Dark Brown soils occur on the ridge crests and Orthic Dark Brown soils 
occur on the side slopes. 
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It should be noted that areas mapped as W4 in Tp.21 in Rgs. 18 
and 21, and Tp. 22 and Tp.23 in Rgs. 17, 18, 19, 20 have a significant 
amount of Orthic Black soils and would be better designated W02. For 
a description of this Map Unit, see page 29. 

The W4 Map Unit is characterized by Orthic Regosols and Cal# 
careous Dark Brown profiles on the crests of ridges, knolls and knobs, 
and Orthic Dark Brown soils on the side slopes. Eluviated Dark Brown 
and Gleysolic soils may occur inextensively throughout the lower slopes 
and depressions. 

Practically a11 areas mapped as W4 are under cultivation. Stones 
are present in sufficient quantities, especially on the knobs and ridges, 
to require removal from cultivated fields. Water erosion of Upper slope 
profiles is prevalent in a11 areas but is of particular importance in areas 
showing dissection (having externally drained bottom lands). 

The occurrence of arid soils of relatively low fertility on the Upper 
slopes and the associated rough topography makes these soils less suitable 
agriculturally than the soils of the Wl and W3 Map Units. 

Wé-Dominantly Orthic Dark Brown with a significant combination of 
Gleysolic soils. This inextensive Map Unit which occupies about 6,700 
acres, occurs on gently to roughly undulating knoll and depression land- 
scapes primarily in the East map area in the vicinity of Markinch and 
Balgonie. 

This Map Unit contains Orthic Dark Brown soils on the well drained 
knolls and side slopes and Gleysolic soils in the poorly drained depressions. 
Rego and Orthic Humic Gleysols and Humic Eluviated Gleysols are the 
predominant soils of the slough areas. Saline and highly calcareous con 
ditions are often associated with these Gleysolic soils especially near the 
edge of the depressions. Inextensive areas of Calcareous Dark Brown soils 
may occur on the occasional knoll. and Eluviated Dark Brown soils in 
some lower slope positions. 

Al1 of the areas mapped as W5 are under cultivation, but within 
these areas are numerous nonarable sloughs,some of which are surrounded 
by a narrow belt of willows and small poplars. Stones are usually present 
in sufficient quantities to require periodic removal from cultivated fields. 

The presence of numerous nonarable sloughs imposes a handicap 
to cultivation, often to the extent of restricting the use of large machinery. 
However, these sloughs are often useful for pasture and hay production. 

Since the Orthic Dark Brown profile is extensive in the W5 Map 
Unit, this may be considered one of the more favorable agricultural 
Units in the Weybum Association. It is not, however, as good as the 
Wl and W3 Map Units. 

W6-The Orthic Dark Brown Series is dominant but a combination of 
Carbonated and Saline Rego Humic Gleysol profiles is significant. It 
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should be noted that the map legend indicates a significant combination 
of calcareous meadow and saline meadow soils in this Map Unit. These 
are former names for Carbonated Rego Humic Gleysol and Saline Rego 
Humic Gleysol soils respectively. The W6 Map Unit is inextensive, 
covering about 18,000 acres, primarily in an area adjacent to the west 
side of Last Mountain Lake, in the Holdfast area. The soi1 landscape 
of this Map Unit is chiefly a gently to roughly undulating knoll and 
depression till plain. Nearer Last Mountain Lake, eroded till plains are 
also present. 

This Map Unit contains Orthic Dark Brown soils on the well drained 
knolls and side slopes, and Carbonated and Saline Rego Humic Gleysols 
in the lower, flat areas. Saline soils, such as Saline Rego Dark Brown, are 
scattered throughout these areas, usually occurring in low spots or 
surrounding the flat sloughs. This Map Unit is chiefly moderately stony 
but some areas near Last Mountain Lake are exceedingly stony. Some of 
these exceedingly stony areas are uncultivated and have sufficient stones 
to prevent cultivation until considerable clearing is done. Because of the 
salinity and stoniness this Map Unit is considered to be the poorest in 
the Weyburn Association. 

The Weyburn Association has been mapped as a mixture with the 
Oxbow (WOl, WO2), Biggar (Wl-Bgl, W2-Bgl, and W4-Bgl), 
Asquith (Wl-Al, W4-Al), Bradwell (Wl-Brl, W&-Brl), Elstow 
(Wl-El, W4--El), and Tuxford (W2-Tul, W4--TU~) Associations 
and the Runway (W2-Rw) soils. The complex with soils of the Oxbow 
Association Will be treated separately under the WeyburnOxbow Asso- 
ciation Complex. Compiexes of glacial till deposits of the Weyburn Asso+ 
ciation with fluvial and lacustrine deposits are common but not extensive 
in this area. In the Weyburn-Biggar complexes, the Biggar soils are scat- 
tered throughout the areas, often occurring on knolls or knobs. In areas 
where the Weyburn soils occur as complexes with soils developed from 
lacustrine and fluvial#lacustrine deposits, the Weyburn soils occur on the 
tops of knolls and ridges, whereas the other soils occupy the smooth, lower 
slopes. Detailed descriptions of the Map Units may be obtained by 
referring to each of the Associations. 

The Weyburn-Oxbow Association Complex 

The WeyburnOxbow complex is a zona1 complex of Dark Brown 
and Black Chernozemic soils developed on the same parent material. 

’ The WeyburnHOxbow soils occupy almost 63,000 acres in an area border- 
ing the Black Soi1 zone between Last Mountain Lake and Loon Creek. 
It should be noted that areas designated as W2 in Tp. 22 and Tp. 23 in 
Rgs. 21 and 22 and as W4 in Tp. 21 in Rgs. 18 and 21 and Tp. 22 and 
*Sec the section “Key Sd Profdes” in the Guide to Undmtandhg Saskatchewan Soils. 



Tp. 23 in Rgs. 17, 18, 19, 20 have a significant amount of Orthic Black 
soils and would be better designated as W02. 

The Weyburn 4 Oxbow complex consists of the following Series: 
Orthic Dark Brown, Calcareous Dark Brown, Orthic Black, and Rego 
Humic, Orthic Humic and Humic Eluviated Gleysols. The Orthic Dark 
Brown profile occurs on the well drained intermediate and Upper slopes, 
the Calcareous Dark Brown on the tops of knolls or ridges, the Orthic 
Black on well drained intermediate and lower slopes and the complex of 
Gleysolic soils in depressions or sloughs. It is often observed that on more 
arid, southerly facing slopes the Orthic Dark Brown Series may extend 
down to the intermediate slopes whereas in the more humid, northerly 
facing’slopes Orthic Black soils may extend further upslope. Descriptions 
and analysis of representative profiles for this complex are given on 
pages 96 to 99 and on pages 119 to 121. 

Map Units-There are two Map Units in the WeyburnOxbow 
Association complex. They are as follows: 

WOl-Dominantly Orthic Dark Brown with significant amounts of 
Orthic Black soils. This Map Unit comprises almost 20,000 acres and 
occurs on very gently to roughly undulating knoll and depression land4 
scapes. There are local areas where dissection has developed in these 
landscapes. 

In this Map Unit the Orthic Dark Brown profile occurs on most of 
the knolls and intermediate slopes and the Orthic Black on the lower 
portions of the slopes. Occasionally Calcareous Dark Brown soils may 
occur on Sharp knolls and Gleysolic soils in local sloughs. 

Most areas mapped as WO 1 are under cultivation. Stones are present 
in sufficient quantities to require removal. 

The occurrence of Orthic Dark Brown soils throughout Upper slope 
positions and the presence of Orthic Black soils on the intermediate and 
lower slopes makes this Map Unit the most suitable for agricultural use 
in the Weyburn-Oxbow Association. The Orthic Black soils are considered 
to be more fertile and also indicate more humid climatic conditions; 
hence the WOl Map Unit would be considered more favorable for 
agricultural use than the Map ünits of the Weyburn Association. 

WO!&--The Orthic Dark Brown Series is dominant but Calcareous Dark 
Brown, OrthicBlack and a combination of Gleysolic soils are a11 considered 
to be significant. This is the most extensive Map Unit in the Weyburn 
Oxbow complex, occupying over 43,000 acres. It occurs primarily on 
roughly undulating and gently rolling ridge and swale till plains. Areas 
of knoll and depression and dissected landscapes are limited. 

This Map Unit is characterized by Calcareous Dark Brown soils 
on ridge crests or Sharp knobs, Orthic Dark Brown on the Upper side or 
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interrnediate slopes, Orthic Black on the lower side slopes and a variety 
of Gleysolic soils in the depressions or sloughs. 

Most areas mapped as W02 are under cultivation but within these 
areas are non-arable sloughs, some of which are surrounded by a narrow 
belt of willow and small poplars. Stones are usually present in sufficient 
quantities, especially on the ridges or knobs, to require removal from 
cultivated fields. There is some water erosion of Upper slope profiles 
as evidenced by lighter colored soils. 

The occurrence of more arid Calcareous Dark Brown soils and non 
arable sloughs, and the predominantly more rolling landscape makes this 
Map Unit less suitable agriculturally than the WOl Map Unit. The 
presence of Orthic Black soils, however, indicates that these soils are 
probably more favorable for agriculture than most of the soils of the 
Weyburn Association. Conversely, the presence of Orthic Dark Brown 
soils would indicate these soils to be poorer than most of the soils of the 
Oxbow Association. 

The Amulet Association 

Description-The Amulet Association consists of a group of 
dominantly Chernozemic soils developed on moderately fine textured, 
moderately calcareous glacial till. About 250,000 acres, representing 
nearly 7 per cent of the total map area, were mapped in this Association. 
These soils occur in the south-west portion of the West map area and are 
associated with the Missouri Coteau Upland. 

The parent material of the Amulet Association consists chiefly of a 
grayish brown to dark gray, moderately calcareous, clay loam to clay 
glacial till. The darker colored till is attributed to the presence of larger 
amounts of Upper Cretaceous clay*shales than are found in the lighter 
colored tills, in which the shales occur as diffuse blotches or individual 
fragments within the till matrix. There are numerous blotches and streaks 
of lime carbonate and gypsum as well as rusty colored specks of iron 
oxides. Slight to moderate amounts of stones of various sizes occur in this 
till; they are predominantly of Pr-e-Cambrian origin such as granite, with 
lesser amounts of Paleozoic limestone fragments. 

The Amulet Association occurs chiefly on rolling and hilly knob and 
kettle and to a lesser extent on gently to roughly undulating knoll and 
depression till plains. Areas where dissection (external drainage) has 
developed in these landscapes are common. 

The surface textures of the Amulet Association, as indicated on the 
map, are predominantly clay loam but mixtures of loam and clay loam 
are also very common. Inextensive areas of loam soils also occur. 

The Amulet Association consists of the following Series”: Orthic 
Dark Brown, Calcareous Dark Brown, Orthic Regosol, Rego Humic and 
rSee section on “Key Sd Profiles” in the Guide to Understanding Saskdchewan Soils. 
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Orthic Humic Gleysols. The Orthic Dark Brown profile occurs on the 
well drained slopes, the Calcareous Dark Brown on the arid Upper slopes 
and knolls, the Orthic Regosol on the eroded knolls and the various 
Gleysols in the poorly drained depressions. Descriptions and analyses of 
representative profiles of the Amulet Association are given on pages 100 
and 101. 

Map Units-The Amulet Association has been separated into 
two Map Units. 

Aml-Dominantly Orthic Dark Brown Series. This Map Unit occupies 
about 37,000 acres which represents about 15 per cent of the total area 
of the Amulet Association. The soi1 landscapes associated with this Map 
Unit are predominantly gently to roughly undulating knoll and depression 
types but areas of gently and strongly rolling knob and kettle types also 
occur. Areas where dissection has developed in these landscapes are 
common. 

The Orthic Dark Brown Series occupies a11 of the soi1 landscape except 
for the occasional knoll or poorly drained depression. The Orthic Dark 
Brown Series occurs throughout the slopes, resulting in the Aml Map 
Unit being considered to be the best agricultural soi1 in the Amulet 
Association. Practically a11 of the soils in this Map Unit are under cultiva- 
tion. Stones are present in most areas but their interference with cultiva+ 
tion is slight. 

Am!2-The Orthic Dark Brown Series is dominant but a combination of 
Calcareous Dark Brown and Orthic Regosol is significant. There is 
also a significant amount of a variety of Gleysolic soils. The Am2 is the 
dominant Map Unit in the Amulet Association, occupying over 200,000 
acres. It occurs chiefly on hilly knob and kettle landscapes but gently 
and strongly rolling types are also common. Areas where dissection has 
developed in these landscap,es commonly occur. 

The Am2 Map Unit is characterized by Orthic Regosol and Cal# 
careous Dark Brown profiles on the knolls and knobs, Orthic Dark Brown 
on the side slopes and a variety of Gleysolic soils, chiefly Rego Humic, 
Orthic Humic and Humic Eluviated Gleysols, in the depressions or 
sloughs. Saline and highly calcareous conditions are often associated with 
these Gleysolic soils, especially near the rims of the depressions. 

Most of the undulating and more gently rolling areas of this Map 
Unit are under cultivation but most of the more strongly rolling and hilly 
lands are used for grazing pur-poses. Stones are not often a serious handicap 
to cultivation on the undulating lands but in the more rolling areas con- 
siderable clearing is often required prior to cultivation, and periodic 
removal thereafter. Occasionally, along stream channels or on strongly 
rolling and hilly lands stones are too numerous to permit cultivation. 
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Figure 7. Moderately rolling knob and kettle topography, characteristic of Amulet 
soils. Such areas are used extensively for grazing. 

The Am2 Map Unit is the poorest agricultural type in this Associa- 
tion. It occurs chiefly in rolling areas where the depth of profiles is 
variable. When cultivated, there are often numerous eroded, limy knolls 
of low fertility, and relatively thick, fertile soils in the hollows in addition 
to the normal Orthic Dark Brown profiles on the intermediate or side 
slopes. There are often numerous undrained depressions, some of which 
may be only occasionally arable. The steeper hills are a serious handicap 
to good cultural practices. Not omy are they more subject to erosion but 
they provide obstacles to good tillage practices. Another unfavorable 
feature is that cereal crops on land of rough topography often show 
variability in height and stage of maturity which occasionally makes it 
difficult to carry out satisfactory harvesting operations. 

Although wind erosion does occur to a certain extent on these soils, 
water erosion is a more serious problem. Evidence of this is seen in light 
colored limy knolls and in the gullies common to a11 dissected landscapes. 

The soils of the Amulet Association have been mapped as mixtures 
with the Bradwell (Aml#Brl) and Elstow (AmbEl) Associations. These 
mixtures occur at the margin of the Regina Plains along the Missouri 
Coteau in the Archive district. The lacustrine deposits of the Bradwell 
and Elstow Associations occupy the smoother low areas, and the glacial 
till deposits of the Amulet Association occur on the knolls or ridges. 
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The Biggar Association 

Description-The Biggar Association consists chiefly of Orthic Dark 
Brown soils developed on coarse to moderately coarse textured glaciod 
fluvial and eroded till deposits. The fluvial deposits are usually stone#free 
but the eroded till is often moderately to exceedingly stony. The Biggar 
soils are inextensive, occupying about 80,000 acres. 

The larger areas of Biggar soils are found southewest of Aylesbury 
and south of Regina Beach where they occur as very gently to roughly 
undulating outwash plains. Smaller areas of roughky undulating and rolling 

Figure 8. A kame-moraine complex in the Pilot Butte area. Kames are often goocl 
sources of grave]. 

kame and kameemorainic complexes occur in an area extending south# 
eastward from Pilot Butte; areas of eroded till occur along the Arm 
River Channel and also at the junction of Moose Jaw Creek and the 
Qu’Appelle Valley. 

The surface textures of the Biggar Association are primarily sandy 
loam or sandy loam (gravelly) but local areas of a complex of sandy loam 
and loamy sand also occur. 

The Orthic Dark Brown is the only Series mapped in the Biggar 
Association *. It occurs on almost a11 slope positions. Descriptions and 
*Se section on “Key Sd Profiles” in the Guide to Undmtanding Saskdckewan Soils. 
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analyses of a representative profile of this Association are given on page 
102. 

Map Units-There is only one Map Unit in the Biggar Association. 
It is described as follows: 
Bgl-The Orthic Dark Brown Series is dominant. It occurs throughout 
a11 slope positions in most areas but occasionally Orthic Regosols may 
occur in areas subject to wind erosion. Saline Regosols may also occur 
in some depressions and low+ing flats. The areal extent and land forms 
associated with this Map Unit have been discussed above. 

Most of the Biggar soils are used for grazing purposq. Stones are a 
serious handicap to cultivation in some areas. Low drought resistance, 
relatively low fertility and susceptibility to wind erosion also are deter- 
rents to cultivation. 

The Biggar soils have been mapped as the dominant Association 
in mixtures with the Asquith (Bgl-Al), and Weyburn (Bgl-W2, BglN 
W4) Associations. When in complex with the fluvial and lacustrine 
deposits of the Asquith Association, the Biggar soirs usually occupy the 
higher slope positions while the finer textured Asquith soils occur on the 
lower portions of the slopes. Often the Asquith soils are underlain by the 
coarser deposits associated with the Biggar soils. Complexes of Biggar 
and Weyburn soils are described under the Weyburn Association on 
page 28. Detailed descriptions of the Map Units may be obtained by 
referring to each of the Associations represented in the complex. 

The Asquith Association 
Description-The Asquith Association consists chiefly of Orthic 

Dark Brown soils developed on coarse to moderately coarse textured 
fluvial-lacustrine and lacustrine deposits. These deposits are low in lime 
and are stone free. The Asquith soils are inextensive, occupying just over 
60,000 acres or 2 per cent of the total area. 

The Asquith soils usually occur on very gently to roughly undulating 
outwash plains and glacial lake deltas. Occasionally these sandy deposits 
have been modified by wind, forming low Sand dunes. The larger areas 
of Asquith soils usually occur at margins of glacial lake beds, such as 
southdeast of Regina and south of Moose Jaw and in association with 
glacial valleys and spillways such as the Qu’Appelle Valley and Moose 
Jaw Creek. 

The surface textures of the Asquith Association are primarily fine 
sandy loam or mixtures of fine sandy loam and sandy loam but areas of 
sandy loam, loamy Sand and mixtures of these textures may also occur. 
The sandy loams and fine sandy loams generally have less than 15% clay. 

The Orthic Dark Brown is the only Series mapped in the Asquith 
Association, occurring on almost a11 slope positions*. Descriptions and 
#e section on “Key Sd Profiles” in the Guide to Wnderstanding Suskatckewan Soiki. 
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analyses of a representative profile of this Association are given on page 
103. 

Map Units-There is only one Map Unit in the Asquith Association: 

Al-The Orthic Dark Brown Series is dominant. This Series dominates 
the area except for local eroded areas of Orthic Regosolic profiles and 
some local saline or carbonated Chernozemic and Gleysolic soils in lower 
areas. The areal extent and land forms associated with this Map Unit 
have been described above. 

Most of the Asquith soils are cultivated. These soils are character- 
ized by low moisture holding capacity (or poor drought resistance) but 
most of the moisture present in these soils during the growing season is 
available for plant growth. Cultivated Asquith soils soon lose their 
surface structure and become susceptible to wind erosion. Some of the 
Asquith soils have finer (heavier) textured subsoils. These soils have a 
higher moisture holding capacity resülting in a marked increase in trop 
yields as compared to areas where these heavier subsoils are not present. 

The Asquith soils have been mapped as the dominant Association 
in parent material complexes with the Biggar (Al-Bgl), Weyburn 
(AbWl, AbW2, AbW4) and Dune Sand (AbDSl) Associations. A 
description of complexes with Biggar soils is presented on page 34 and 
with Weybum soils on page 28. Complexes of Asquith and Dune Sand 
are associated with aeolian deposits where the Dune Sand soils occur 
as isolated dunes surrounded by Asquith soils on undulating topography. 
Detailed descriptions of the Map Units may be obtained by referring to 
each of the Associations occurring in the complex. 

!L%e Bradwell Association 

Description-The Bradwell Association consists chieff y of Orthic 
Dark Brown profiles developed on medium to moderately fine textured 
glacio-lacustrine deposits. These sandy deposits are moderately calcareous 
and usually stone-free. The Bradwell soils are inextensive, occupying only 
about 37,000 acres. 

The Bradwell soils occur chiefly on very gently to gently sloping 
and gently undulating glacial lake deltas. These areas are usually con- 
fined to the margins of the Regina plains, such as southdeast of Regina, 
south of Moose Jaw and southdwest of Aylesbury. 

The surface textures of the Bradwell Association are primarily loam 
and sandy clay loam but local areas of fine sandy loam and very fine 
sandy loam and complexes of fine sandy loam with loam and sandy clay 
loam also occur. In the Bradwell Association the fine and very fine sandy 
loams generally have more than 15% clay. 
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The Orthic Dark Brown is the only Series mapped in the Bradwell 
Association*; hence it occurs on almost a11 slope positions. Descriptions 
and analyses of a representative profile of this Association are given on 
page 104. 

Map Units-There is only one Map Unit in the Bradwell Associa4 
tion. 

Brl-The Orthic Dark Brown Series is dominant. This profile dominates 
the area except for local Calcareous Dark Brown soils on the upper slopes 
and Eluviated Dark Brown soils on lower slopes. Local Gleysolic soils 
with some associated salinity may occur in some depressional areas. 
The areal extent and type of land forms associated with this Map Unit 
have been described above. 

The Bradwell soils are practically a11 cultivated. Although they are 
characterized by a moderately low moisture holding capacity (or relatively 
poor drought resistance), most of the moisture present in these soils 
during the growing season is readily available for plant growth. The 
Bradwell soils tend to lose their cloddy surface structure after prolonged 
cultivation and become susceptible to wind erosion. 

Bradwell soils are often underlain by finer (heavier) textured subd 
soils. Such subsoils improve the moisture holding &pacity of the Bradwell 
soils resulting in increased trop yields. 

Bradwell soils have been mapped as the dominant Association in 
complexes with the Elstow (BrlHEl) and Weyburn (Brl*W2, BrleW4) 
Associations. When in complex with the Elstow Association, the Bradwell 
soils often occur on slightly higher areas and towards the outer edge of 
the glaciodlacustrine plains, whereas the Elstow soils tend to occur on 
lower areas and towards the interior of the lacustrine plains. When in 
complex with soils of the Weyburn Association, however, the Bradwell 
soils occur in lower areas and the Weyburn soils on the higher slopes. 
In this complex, the sandy lacustrine deposit of the Bradwell Association 
may be shallow over the glacial till, and is designated on the map as 
Brl/T. Stones may be frequent on some of the Weyburn soils in this 
complex and may require clearing from cultivated fields. Detailed 
descriptions of the Map Units may be obtained by referring to each of 
the Associations occurring in the complex. 

!l%e Elstow Association 

Description-The Elstow Association consists primarily of a group 
of Chemozemic soils developed on medium to moderately fine textured 
silty glacioJacustrine deposits. These deposits are moderately to highly 
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calcareous and are usually stone#free. There are nearly 53,000 acres 
mapped in this Association. 

The soi1 landscape of the Elstow Association is chiefly a very gently 
sloping glacial lake bed, although some roughly undulating areas do 
exist. The Iargest areas of Elstow soils occur north of Marquis and south- 
west of Lumsden-at the margin of the Regina Plains. 

The surface textures of the Elstow Association are predominantly 
clay loam and silty clay loam or mixtures of these textures, but inextensive 
areas of loam soils also occur. 

The Elstow Association consists primarily of the Orthic Dark Brown 
and Calcareous Dark Brown Series but inextensive amounts of Eluviated 
Dark Brown and Gleysolic Series also occur”. The Orthic Dark Brown 
occurs on well drained slopes and the Calcareous Dark Brown on the 
arid, Upper slopes and knolls. Descriptions and analyses of representative 
profiles of this Association are given on pages 105 and 106. 

Map Units-There are two Map Units in the Elstow Association. 

El-The Orthic Dark Brown Series is dominant. This Map Unit occupies 
nearly 40,000 acres, nearly a11 of which are on very gently and gently 
sloping landscapes. The Orthic Dark Brown profile occupies a11 the 
landscape except for occasional Calcareous Dark Brown soils on knolls, 
Eluviated Dark Brown in lower slopes and Gleysolic soils in depressions. 
Saline conditions often occur in local areas. 

Practically a11 of the soils of this Map Unit are cultivated. They 
have a relatively good drought resistance and hold a high content of 
moisture available for plant growth. Stone,s rarely interfere with cultiva- 
tion but wind erosion cari become a serious problem. 

The El Map Unit is the most suitable agricultural soi1 in the Elstow 
Association because of the predominance of the Orthic Dark Brown 
S&es. 

Et-The Orthic Dark Brown Series is dominant but there are significant 
amounts of Calcareous Dark Brown soils. This is the least extensive Map 
Unit in the Elstow Association, occupying about 13,000 acres. It occurs 
on very gently and gently sloping, and gently and roughly undulating 
glacial lake beds. 

The E2 Map Unit is characterized by Calcareous Dark Brown soils 
on the low knolls or ridges and Orthic Dark Brown soils on the side slopes. 
Inextensive amounts of Eluviated Dark Brown and Gleysolic soils may 
occur in lower and depressional areas. 

Nearly a11 E2 areas are cultivated. They have similar moisture storagjr 
properties to the El Map Unit but they may be slightly more susceptible 
to water erosion, especially in roughly undulating areas. 
*Se section on “Key Sd Profiles” in the Cuide to Understanding Saskatchewan Soi[s. 
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The presence of Calcareous Dark Brown soils, which are usually 
more arid and less fertile than the Orthic Dark Brown, suggests that this 
Map Unit is somewhat less suitable for agriculture than the El Unit. 

The Elstow Association is dominant in complexes with the Bradwell 
(El-Brl), Tuxford (El*Tul, El*Tu2) and Weyburn (EldWl, ELW2) 
Associations. 

The complex with the Bradwell Association is discussed on page 36 
and with the Weyburn Association on page 28. When in complex with 
the Tuxford Association, the Elstow soils tend to occur on the slightly 
higher slopes and the Tuxford soils in the lower areas. Detailed descrip 
tions of the Map Units in these complexes may be obtained by referring 
to each of the Associations occurring in the complex. 

The Regins Association 

Description-The Regina Association consists of a group of domin- 
antly Chernozemic soils developed on a dark grayish brown, slightly cal4 
careous, uniform clay and heavy clay deposit. Stones are rarely encound 
tered in these glacio4acustrine sediments. There are over one million acres 
mapped in this Association, representing nearly onedthird of the map area. 

The Regina Association occurs primarily on very gently to gently 
sloping glacial lake beds. Inextensive areas of roughly undulating, and 
of flat and depressional landscapes are also mapped. 

The surface textures of the Regina Association are chiefly heavy 
clay but occasional areas of clay also occur. 

The following Series have been mapped in the Regina Association*: 
Orthic Dark Brown, Rego Dark Brown and an undifferentiated Gleysolic 
Series. The Orthic and Rego Dark Brown profiles are scattered throughout 
the.well drained slopes, with the Rego Dark Brown usualiy occurring 
on slightly higher, and the Orthic Dark Brown on slightly lower sites. 
Gleysolic soils occur in the imperfectly and poorly drained flat and depresd 
sional areas. Descriptions and analyses of representative profiles for this 
Association are given in the Appendix on Pages 107 to 109. 

Map Units-The Regina Association has been separated into three 
Map Units. 
Rl-The Rego Dark Brown Series is dominant but there are significant 
amounts of Orthic Dark Brown soils. This is the most extensive Map Unit 
in the Regina Association. It covers over 900,000 acres and represents 
over 80 per cent of the soils of the Regina Association. This Map Unit 
occurs primarily on very gently to gently sloping landscapes and to a lesser 
extent on both flat and roughly undulating types. 

The R 1 Map Unit is considered to be the most suitable for agricultural 
use in the Regina Association, and nearly a11 of it is cultivated. The soils 
%ee section on “Key Sd Profiles” in the Guide to Understamiing Saskatckwan Soiis. 
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Figure 9. Nearly level topography characteristic of the RI Map Unit. Such areas are 
almost completely arable and are used extensively for wheat production. 

have a high moisture storage capacity (good drought resistance) but 
tend to hold a relatively high amount of moisture unavailable for plant 
growth. Wind erosion is often a serious problem on these soils. The large 
field sizes, the pulverizing effect of some tillage machines and the tendency 
of these soils to readily break down to fine granules (to slack) are a11 
factors favoring soi1 drifting. Water erosion is aiso important on some of 
the dissected lands, especially bordering on creeks such as the Cottonwood 
Creek, west of Regina. Although the soils of the Rl Map Unit represent 
those Ieast subject to flooding in the Regina Association, occasionally 
flooding may occur on some of the areas of flat topography. When such 
flooding does occur it is usually quite extensive but perhaps not as pro/ 
longed as in the other two Map Units. 

R2-The Rego Dark Brown Series is dominant but there are significant 
amounts of Orthic Dark Brown and Gleysolic soils. Slightly more than 
162,000 acres or 15 per cent of the soils of the Regina Association are in 
this Map Unit. These soils occur chiefly on very gently to gently sloping 
landscapes but relatively large areas of roughly undulating and flat 
topography also occur. 

The R2 Map Unit is usually characterized by numerous small poorly 
drained flats or depressions, containing Gleysolic soils, surrounded by 
Rego and Orthic Dark Brown soils on the well drained, slightly higher 
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slopes. The depressions are subject to frequent flooding, and may remain 
flooded for several years. There are areas, such as south of Rouleau and 
Wilcox near Moose Jaw Creek where this Map Unit occurs on flat topo* 
graphy. These areas which have moderately good to imperfect drainage 
throughout are subject to periodical flooding. 

The soils of the R2 Map Unit have similar moisture holding pro4 
perties and erosion hazards as those of the Rl Map Unit, They are 
considered poorer than the Rl soils for cereal production because of their 
susceptibility to flooding. In some years the Gleysolic soils may be too 
wet to seed, or seeding may be delayed, whereas in others they may be 
sown but the crops may be flooded by heavy summer rains. However, 
in dry years the best yields may occur on the more moist Gleysolic SO%. 
Other features of the Gleysolic soils are that they shrink and also become 
hard (tend to bake) upon drying out. 
R3-This Map Unit contains the Gleysolic ciays of the imperfectly and 
poorly drained flats and depressional areas. It is an inextensive Map Unit, 
covering approximately 52,000 acres or less than 2 per cent of the Regina 
Association. 

These soils are considered to be the poorest in the Regma Association. 
Some areas may be permanently wet and thus nonarable whereas others 
may be wet for prolonged periods of time. Still others may be only 
occasionally flooded and during drier periods may produce satisfactory 
yields of cereal crops. 

Figure 10. Flooded land in an area mapped as R3, south of Regina. 



Inextensive areas of a complex of the Regina and Tuxford Associa4 
tion (Rl-Tul) occur north+east of Regina and southdwest of Boharm. 
Both areas are at the margin of the Regina Plains where the parent 
material is transitional between the uniform clay of the Regina Associa- 
tion and the variable clay deposits of the Tuxford Association. Water 
erosion is moderately severe in the RI-Tu 1 area bordering Thunder Creek, 
southdwest of Boharm. 

The Brooking Association 

Description-The Blooking Association consists of a group of 
dominantly Solonetzic soils developed on moderately calcareous and 
gypsiferous glacial till. There are only about 23,000 acres mapped in this 
Association. These soils occur in the southiwest corner of the West map 
area, and lie at the foot of the Missouri Coteau Escarpment. 

The parent material of the Brooking Association is very similar to 
that of the Amulet Association (described on page 30). However, there 
is usually a higher content of salts and gypsum in the Brooking Associa/ 
tion. 

The Brooking soils occur chiefly on very gently to roughly undulating 
knoll and depression till plains. Dissection has resulted in a pattern of 
external drainage in some areas. 

The surface textures of the Brooking Association are predominantly 
clay loam, but loam and clay areas also occur. 

The Brooking soils consist of the Dark Brown Solonetz and Dark 
Brown Solod Series*. The Solonetz Series usually occurs in the Upper, 
well drained portions of the slopes and the Solod Series in the lower, 
sometimes imperfectly drained positions. Descriptions and analyses of 
representative profiles of the Brooking Association are included on 
pages 110 and 111. 

Map Units-There is only one Map Unit in the Brooking Associa* 
tion. 

Bkl-The Dark Brown Solonetz Series is dominant and there are signi# 
ficant amounts of the Dark Brown Solod Series. In some areas insignifi- 
tant amounts of Calcareous and Orthic Dark Brown soils occur on the 
well drained knolls and Upper slopes, with the Solonetz and Solod Series 
occurring in the intermediate and lower slopes. The characteristic land 
forms and the extent and location of this Map Unit have been described 
above 

Most of the Brooking soils are under cultivation. The dominante 
of Solonetzic soils provides somewhat of a handicap to the agricultural 
use of these soils. The relatively low fertility of the A horizons and the 
*Sec section on “Key Sd Profiles” in the Guide to Underskznding Saskatchewan Soiki. 
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impervious nature and hard structure of the B horizons often result in 
more variable stands and somewhat lower yields of cereal crops as com# 
pared to the crops on Chernozemic soils. Stones are present in most 
areas, but their interference with cultivation is slight. The hazard 
of erosion on the knolls and on dissected landscapes must always be 
contended with on these soils. 

The Trossachs Association 

Description-The Trossachs Association consists of a group of 
Dark Brown Solonetzic soils developed on moderately fine textured, 
moderately gypsiferous and saline glacial till. Only about 6,000 acres, 
in the vicinity of Avonlea, have been mapped in this Association. 

The parent material of the Trossachs Association consists of an 
olive*gray to light olive gray, slightly to moderately calcareous, gypsiferd 
ous and saline, clay loam to clay glacial till. This deposit usually contains 
numerous blotches and fragments of Upper Cretaceous clays and shales. 
Streaks and blotches of lime carbonate and gypsum are also common. 
Slight to moderate amounts of stones of various sizes occur in this till; 
they are predominantly of Pr-e-Cambrian origin such as granite, with 
lesser amounts of Paleozoic limestones. 

The Trossachs Association occurs chiefly on very gently to gently 
undulating and to a lesser extent on dissected roughly undulating knoll 
and depression till plains. 

The Dark Brown Solodized Solonetz is the only Series mapped in the 
Trossachs Association in the Regina area*. Descriptions and analyses 
of a representative profile of this Series are on page 112. 

Map Units-There is only one Map Unit in the Trossachs Associa0 
tion. It is described below: 

Tl-Dominantly Dark Brown Solodized Solonetz Series. This Series 
occurs throughout the landscape, interrupted occasionally by eroded 
(“burnout”) and gleyed Dark Brown Solodized Solonetz soils. The 
land form and location of this Map Unit have been described above. 

Not a11 of the Trossachs soils are under cultivation. The agricultural 
value of these soils is adversely affected by the relatively low fertility 
of the A horizons and undesirable structure of the B horizons. The struca 
ture of the B horizons is very hard when dry. It serves as a barrier to 
root development and penetration and tends to inhibit the entry of 
moisture from above. Although this horizon has a high moisture holding 
capacity it also tends to hold a fairly large amount of moisture unavaild 
able for plant growth. Often the top of the B horizon is within the depth 
*Sec section on “Key Soi1 Profiles” in the Guide fo Understanding Saskatchewan Soik. 
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of cultivation. When this occurs it is often difficult to prepare a good seed 
bed and maintain a good state of tilth. 

Although stones do occur on these soils they are not as abundant as 
on other glacial till deposits-such as the Amulet and Brooking Associa4 
tions. 

Trossachs soils are subject to slight wind erosion. Water erosion 
may also occur in some of the areas of dissected landscapes. 

The Tuxford Association 

Description-The Tuxford Association consists of Solone.tzic and 
Chernozemic soils developed on moderately calcareous and gypsiferous 
silty clay and clay glacio4acustrine deposits. These stone-free, pale brown 
to light brown deposits are variable in nature, being frequently varved 
and containing numerous flecks and granules of darker colored clays. 
There are about 135,000 acres mapped in this Association. 

The soi1 landscape of the Tuxford Association is chiefly very gently 
to gently sloping, although some roughly undulating areas also occur. 
The largest areas of Tuxford soils occur northewest of Moose Jaw, in 
the. vicinity of the town of Tuxford. 

The surface texture of the Tuxford Association is predominantly 
clay but areas of clay loam, silty clay, and complexes of clay loam with 
loam and clay also occur. 

Three soi1 Series were mapped in the Tuxford Association*. They 
are: Dark Brown Solonetz, Dark Brown Solod and Rego Dark Brown 
Chernozemic. The Rego Brown usually occurs on the well drained, higher 
areas, the Dark Brown Solonetz on the well drained side slopes and the 
Dark Brown Solod on the moderately well to imperfectly drained lower 
slopes. Descriptions and analyses of representative profiles of this 
Association are given on pages 113 to 115. 

Map Units-There are two Map Units in the Tuxford Association. 

Tul-The Dark Brown Solonetz Series is dominant, but significant 
amounts of Dark Brown Solod soils also occur. The soi1 landscapes are 
predominantly very gently to gently sloping with occasional areas-of 
roughly undulating topography. This is the dominant Map Unit in the 
Tuxford Association, occupying about 115,000 acres. 

The Tu1 soils represent some of the most suitable agricultural soils 
in the Regina map area. Resistance to drought, smooth topography, 
high percentage of arable land and absence of stones are the more favor- 
able features of these soils. The occurrence of Solonetzic soils may have 
a slight adverse affect on the agricultural value of these soils. The A 
horizons of these soils, however, are rdatively fertile and the B horizons 
*Se section on “Key Soi1 Profiles” in the Cuide to Understdnding Saskatchewan Soils. 
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are neither as impervious nor as hard structured as those of the Trossachs 
soils. 

As on other clay textured soils, wind erosion cari be a serious hazard. 
Water erosion, especially in local areas of dissected landscapes such as 
those bordering Thunder Creek may also be a serious problem to cultiva0 
tion. 

There is a local area south#west of Condie designated as Map Unit 
TU~/T. In this unit the underlying glacial till frequently occurs within 
4 feet of the surface; a thin or shallow deposit of glacial lake clay overlies 
the glacial till. 

Tu2-This Map Unit is dominated by a complex of the Dark Brown 
Solonetz and Rego Dark Brown Series, each of which occupy over 40 
per cent of the area. This is an inextensive Map Unit, occupying about 
20,000 acres on very gently to gently sloping landscapes, and occurring 
in the GrayburndRowletta area. 

The Rego Dark Brown Series occupies the Upper portions of the 
gentle slopes and the Dark Brown Solonetz soi1 dominates the middle 
and lower slope positions. Inextensive amounts of Orthic Dark Brown 
soils may also occur in the midslope position and Dark Brown Solod and 
Humic Eluviated Gleysol soils may occur in depressional areas. 

The agricultural suitability of the Tu2 Map Unit is much the same 
as that described for the Tu1 unit. However, the Rego Dark Brown 
Series, which is of widespread occurrence in the Tu2 areas is probably 
more subject to erosion than the other Series in the Tuxford Association. 

Soils of the Tuxford Association are mapped as complexes with the 
Elstow (TuldEl), Regina (TuldRl, Tu2dRl), and Weyburn (TuleW2) 
Associations. In these complexes the Tuxford soils are dominant. In 
other complexes the Tuxford soils are not dominant and are listed after 
the dominant Association. Al1 of these Tuxford complexes have been 
mentioned under the Elstow (page 38), Regina (page 41), and Weyburn 
Associations (page 28). Detailed descriptions of the Map Units may be 
obtained by referring to each of the Associations occurring in the complex. 

The Claybank Association 

Description-The Claybank Association consists of a complex of 
Chernozemic and Solonetzic soils developed on medium textured, modid 
fied residual and sorted glacial till. The Claybank soils occupy some 67,000 
acres at the base of the Missouri Coteau, in the Avonlea-Briercrest area. 

The parent material of the Claybank Association consists chiefly of 
a light brownish gray, slightly calcareous glacial till. This till has been 
derived largely from shales, silts and sandstones of Upper Cretaceous and 
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Tertiary origin (thus the reference above to modified residual) which 
have been modified by glacial mixing and water sorting. 

Small waterdworn glacial stones are common in Claybank subsoils 
but surface stones are few. 

The surface textures indicated on the map for Claybank soils include 
clay loam, silty clay loam and combinations of these textures. 

The Claybank Association consists of the following Series: Eluviated 
Dark Brown, Dark Brown Solod, Orthic Dark Brown and Dark Brosvn 
Solonetz*. Al1 these Series are considered well drained both externally 
and internally. The Series sequence is often erratic and unpredictable. 
Descriptions and analyses of representative Series profiles for the Clayc 
bank Association are given on pages 116 to 118. 

Map Units-The one Map Unit in the Claybank Association is a 
complex of Chernozemic and Solonetzic soils. 

Ckl-Dominantly a combination of Eluviated Dark Brown and Dark 
Brown Solod Series, either of which may be dominant, plus a significant 
combination of Orthic Dark Brown and Dark Brown Solonetz Series, 
in which either may be dominant. Generally the Eluviated Dark Brown 
and Dark Brown Solod Series dominate the landscape. The Orthic Dark 
Brown and Dark Brown Solonetz Series usually occur above the Eluviated 
Dark Brown and Dark Brown Solod Series, but often these former Series 
occur in unpredictable sites throughout the landscape. 

The Claybank soils are relatively deep, easy to work, and suited to 
large scale mechanized grain farming. The surface should not be pulver* 
ized by excessive speeds as this encourages wind erosion. Care should also 
be taken to ensure against water erosion; many old stars from ri11 and 
sheet erosion are visible. Due largely to their location between the moraine 
and Regina plains much water from excess precipitation and spring thaws 
runs over the Claybank plains. Use should be made of trash covers, field 
strips and working the land across the slope lengths rather than up and 
down them, to reduce erosion. 

SOILS OF THE BLACK ZONE 

In the Regina map area the Black soils occur in the northceastern 
section, occupying a little over 11 per cent of the area. These soils have 
developed under a more humid climate than that associated with the 
Dark Brown zone. This is shown by the taller and more luxuriant caver 
of grasses on uncultivated land and by the more frequent and better 
stands of poplar in groves, or “bluffs”; in addition the surface horizons 
or cultivated layers of the soi1 are much darker in color than those of the 
Dark Brown soils, reflecting the higher content of organic matter (or 
humus). 
*Sec section on “Key Soi1 Profiles” in the Guide to Understanding Saskatchewan Soils. 

45 



The Black Soi1 Associations mapped in the Regina area include: 
Oxbow, Edgeley, Whitesand, Meota, Blaine Lake, Cudworth, Canora and 
Balcarres. Zona1 complexes of Oxbow-Weyburn and Oxbow/Whitewood 
were also mapped. Finally, Alluvium, Runway, and Hillwash soils also 
occur within the Black Soi1 zone. Edgeley and Balcarres represent new 
Associations, although Balcarres was used as a Soi1 Series in one of the 
earlier soi1 surveys. 

The Oxbow Association 

Description-The Oxbow Association consists of a group of domin- 
antly Chernozemic soils developed on medium textured, calcareous glacial 
till. The Oxbow soils occupy some 164,000 acres in the northdeast portion 
and the north#west corner of the East Map Sheet. 

The parent material of the Oxbow Association consists chiefly of 
yellowish to olive brown, moderately to highly calcareous, loam to sandy 
clay loam deposits. Slight to moderate amounts of Paleozoic and Pr-e* 
Cambrian stones of various sizes occur in this till. 

The Oxbow Association occurs chiefly on gently rolling knob and 
kettle till plains, and to a lesser extent on similar land forms of gently 
to roughly undulating topography. Smaller areas of nearly level, and 
also of strongly rolling till plains occur. Most of the Oxbow areas lack 
an external drainage system; thus excess surface water collects in the 
enclosed basins associated with these glacial till plain land forms. 

The surface textures indicated on the map for the Oxbow soils are 
loam and clay loam as well as combinations of these textures. 

The Orthic Black Series is dominant in the Oxbow Association. The 
foliowing Series also occur to a lesser extent: Calcareous Black, Orthic 
Regosol, Low Humic Eluviated Gleysol, Humic Eluviated Gleysol, and 
other Gleysolic soils *. Descriptions and analyses of representative Series 
profiles for the Oxbow Association are given on pages 119 to 121. 

The Orthic Black Series occurs on the well drained intermediate 
slopes. The Calcareous Black and Orthic Regosol occur on the excessively 
drained knolls or ridges and Eluviated Black Series on the lower slopes. 
The Gleysolic and Eluviated Gleysolic Series occur in the poorly drained 
depressions. 

Map Units-The Oxbow Association has been divided into five 
Map Units. 

01-Dominantly Orthic Black. 
This Map Unit is a minor portion of the Oxbow Association, occupy 

ing 39,181 acres, and occurs mainly on roughly undulating till plains. 
It also occurs to a lesser extent on very gently to gently sloping and 
*Se section on “Key Soil Profiles” in the Guide to Understanding Saskatchewan Soils. 
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undulating till plains. On these plains the Orthic Black profile occupies 
most of the landscape, occurring on the well drained slopes and non 
eroded knolls. Insignificant amounts of Calcareous Black may occur on 
excessively drained knolls, Eluviated Black on the lower slopes and Gley# 
solic soils in the depressions. 

This Map Unit represents the best agricultural land in the Oxbow 
Association. The 01 areas composed of dominantly Orthic Black soils are 
more similar in soi1 properties such as surface textures, profile develop- 
ment and depth, fertility, and moisture holding capacity than areas 
composed of the other Oxbow Map Units which contain a greater variety 
of Soi1 Series. 01 areas have the advantage of being easier to cultivate 
than other Oxbow areas because there are fewer stones to remove, fewer 
basins with their associated drainage problems and finally fewer Sharp 
knolls which tend to erode under continuous cultivation. 

OtdDominantly Orthic Black with significant amounts of a combination 
of Calcareous Black and Orthic Regosols and significant amounts of 
Gleysolic soils. 

This Map Unit represents a little better than half of the Oxbow 
Association, occupying 98,508 acres. It occurs in nearly equal amounts 
on roughly undulating and gently rolling till plains. It also occurs to a 
limited extent on gently undulating and on hilly land forms. The Cal4 
careous Black and Orthic Regosol Series occupy the light colored knolls 
and Upper slopes. Below the knolls on well drained slopes the darker 
colored Orthic Black Series occurs. Insignificant amounts of Eluviated 
Biack may occur in the lower slope positions. Significant amounts of 
various Gleysolic Series occur in the poorly drained depressional areas. 
Frequently carbonated or salinedcarbonated soils occur in a ringlike 
pattern around the depressional areas. 

The 02 soi1 areas present the problems of eroded knolls of low 
productivity, and poorly drained depressional areas which are often 
considered as waste land. Stones are numerous enough, particularly on 
the knoll positions of the rougher landscapes, to necessitate their removal. 
Within the 02 Map Unit the surface textures vary, being coarser on the 
knolls and finer textured along the slopes. 

04-Dominantly Orthic Black with significant amounts of a combination 
of Calcareous Black and Orthic Regosol. 

This Map Unit is of minor occurrence, occupying 2,970 acres. It 
occurs chiefly on gently rolling till plains and to a very limited extent on 
gently undulating till plains. The Orthic Black Series occurring on the 
well drained slopes occupies the largest portion of the landscape. The 
Calcareous Black and Orthic Regosol Series occur on the excessively 
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drained and eroded knolls. There may be insignificant amounts of poorly 
drained basins containing Gleysolic soils. 

The 04 soi1 areas present the problem of eroded knolls of slow pro* 
ductivity. These knoll areas are generally coarser textured than the 
down slope areas. 04 areas are also sufficiently stony to necessitate 
periodic clearing. 

05-Dominantly Orthic Black with significant amounts of Gleysolic 
soils. 

This Map Unit occupies 22,835 acres and occurs chiefly on gently 
undulating till plains and to a lesser extent on gently rolling till plains, 
both of which are characterized by undulations of knolls and depressions. 
The depressional areas are often ringed by a growth of aspen poplars or 
willows. The Orthic Black Series occurring on the well drained slopes 
and noneroded knolls occupies the largest portion of the landscape. 
Insignificant amounts of Calcareous Black and Orthic Regosol Series 
occur on some knoll positions. The Gleysolic soils are significant. occur, 
ring in nearly a11 the depressional areas. 

The 05 soi1 areas represent the problem of undrained basins often 
surrounded by a growth of aspen and willow which tend to spread out 
from the depressions. particularly on the north and east facing slopes. 
Areas of 05 also occur which have sufficient stones to necessitate clearing. 

06-Dominantly Orthic Black with significant amounts of Eluviated 
Gleysolic Soils. 

This is a very minor Map Unit in the Oxbow Association, occupying 
1,178 acres. It occurs on roughly undulating till plains. In this knoll and 
depression topography the Orthic Black Series occurs on the well drained 
slopes and noneroded knolls, occupying the largest portion of the land* 
scape. The depressional areas which are generally ringed by a growth of 
aspen or willow contain significant amounts of Eluviated Gleysolic soils, 
chiefly the Low Humic Eluviated Gleysol Series. 

When the wooded depressional areas are cleared and cultivated, the 
surface soils have a characteristic very light gray color. The cultivated 
landscape therefore consists of dark colored upland soils with light gray 
soils in the depressions. 

The cultivated depressional areas are low in fertility and have 
adverse physical features. The surface horizons tend to puddle when 
excessively wet and to bake when dry; the subsoils are massive and poorly 
drained. 

The Oxbow soils are mapped as mixed areas with a number of other 
Associations including Weyburn, Whitewood, Balcarres, Cudworth, 
Edgeley and Whitesand. The Oxbow-Weyburn, and OxbowdWhitewood 
are zona1 complexes. Detailed descriptions of these zona1 complexes appear 
on pages 49 to 52. Oxbow soils in combination with Balcarres, Cudworth, 
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Edgeley and Whitesand soils respectively, represent parent material 
complexes. In these complexes the Oxbow soils generally occur upslope 
from the other soils. The interpretation of the Map Units within each 
Association in the complex cari be made by reviewing their descriptions 
under the specific Associations in which they occur. 

The Oxbow-Weyburn Association Complex 

Description-The OxbowHWeyburn Complex consists of a group of 
dominantly Chernozemic soils developed on nearly similar parent mater- 
ials and land forms. The soils differ in zona1 characteristics and the differ- 
ences are expressed in the color of their surface horizons. The Oxbow is 
a Black soil, the Weyburn a Dark Brown. The Complex occupies 112,000 
acres, chiefly in the northern half of the East Map sheet. Because of the 
variation in Series sequence in the Black-Dark Brown Transition area 
in which this complex occurs, two Map Units have been established. 
Descriptions and analyses of some of the Series of this Complex are given 
on pages 96 to 99 and 119 to 121. 

Map Units- 

OWl-Dominantly Orthic Black with significant inclusions of Orthic 
Dark Brown. 

The OWl Map Unit occupies 3,993 acres and occurs on gently 
sloping and undulating till plains. The Weyburn Orthic Dark Brown 
Series occurs on the knolls and slopes, and these soils usually extend 
farther downslope on south and west facing slopes than on north and 
east facing slopes. The Oxbow Orthic Black Series occurs downslope from 
the Weyburn Orthic Dark Brown Series. Occasionally, on north and east 
facing slopes, the Oxbow Orthic Black Series occurs on the knoll positions. 
The lowest portion of the slope, just above the depressional areas, may 
contain insignificant amounts of Eluviated Dark Brown, Black or Dark 
Gray soils. Insignificant amounts of various Gleysolic soils may occur in 
the depressional areas. 

The Oxbow Orthic Black Series occupies most of the landscape with 
the Weyburn Orthic Dark Brown Series occupying the knolls and more 
arid slopes. Most of this Map Unit is under cultivation. Some clearing 
of stones is required, and some water erosion occurs on the knolls. 

OWtdDominantly Orthic Black with significant amounts of Calcareous 
Dark Brown, Orthic Dark Brown and Gleysolic Series*. 

The OW2 Map Unit occurs chiefly on gently rolling till plains, it 
also occurs on roughly undulating till plains, and to a far lesser extent on 
gently undulating till plains. 
*Sec section on “Key Soü Profiles” in the Cuide tu LTndertianding Saskatchewan Soils. 
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This is the most extensive Unit of the Oxbow+Weyburn Association 
Complex, occupying about 108,000 acres. The Oxbow Orthic Black is the 
dominant Series, occupying most of the slopes below the knolls, and par- 
ticularly those slopes facing north and east. The Weyburn Orthic Dark 
Brown Series occupies the more arid Upper slopes, and the Weyburn 
Calcareous Dark Brown Series the excessively drained knolls. Insignifi/ 
tant amounts of Eluviated Black or Dark Gray Series may occur down 
slope from the Oxbow Orthic Black, and above the Gleysolic soils which 
occupy the depressional areas at the base of the slopes. 

The OW2 Map Unit is somewhat less desirable for agricultural use 
than the OWl Map Unit. Low yields may occur on the eroded knolls and 
Upper slopes, and some of the depressional areas are too wet to cultivate. 
Clearing of stones is required on the rougher landscapes. 

The Oxbow-Whitewood Association Complex 

Description-The Oxbow*Whitewood Complex consists of a mix* 
ture of Chernozemic, Podzolic and Gleysolic soils developed on nearly 
similar parent materials and land forms. The soils differ in zona1 character/ 
istics and thus this Complex has a variety of soi1 series. The OxbowN 
Whitewood Complex represents the Transitional Black*Gray soils. The 
term “Transition” is used to caver soils which are transitional types 
between the Black Chemozemic (Grassland) soils and the Gray Wooded 
(Podzolic) soils. The Black+Gray soils (Dark Gray Chemozemic and 
Dark Gray Wooded) occur under a forest caver which is considered to 
be of more recent origin than that of the true forest region. Many of these 
soils are regarded as former Black Grassland types which have been 
changed by a later invasion of trees. Al1 gradations between a Black soi1 
and a Gray Podzolic soi1 may be observed in the Transition Black-Gray 
profiles. 

The BlackNGray Transition soils of the Regina map area occur on the 
western side of the Edenwold Hills and occupy some 26,000 acres on the 
East Map Sheet. The dominant Map Unit is OWhl, which is a complex 
of Oxbow and Whitewood soils. The dominant Series in the Oxbow 
Association is the Orthic Black and in the Whitewood it is the Dark Gray 
Wooded*. One Map Unit has been established in the OxbowdWhitewood 
Complex. Descriptions and analyses of Series of the Oxbow and Whitec 
wood Complex are given in the Appendix, under the specific Association, 
pages 119 to 122. 

Map Units- 

OWhl-Dominantly Orthic Black with significant inclusions of a comd 
bination of Dark Gray Wooded and Eluviated Gleysolic Soils. The OWh 
*Se section on “Key Soil Profiles” in the Guide to Undersimding Saskafcheuran Soi[s. 
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1 Map Unit occupies 26,444 acres and occurs mainly on gently rolling tilI 
plains. There are also local areas of roughly undulating landscapes. Some 
areas are also dissected but normally the landscape consists of knolls 
or ridges, slopes and enclosed basins. On these landscapes the Oxbow 
Orthic Black Series occupies most of the knolls and upper slopes. Insignifie 
tant amounts of the Oxbow Calcareous Black and Eluviated Black Series 
may occur above and below the Oxbow Orthic Black Series respectively. 
On the lower slopes, particularly those facing north or east, the Dark 
Gray Wooded soils occur, with Gleysolic soils occupying the poorly 
drained basins. The Gleysolic soils consist mainly of Humic and Eluviated 
Gleysolic profiles. 

Figure 11. Gently rolling knob and kettle topography charactetistic of the OWhl Map 
Unit. Black Chemozemic soils occur on the knolls, Dark Gray Wooded soils 
on th& side slopes and Eluviated Gleysols in the depressions. 

There is a variation in the soi1 climate of OWhl areas. The Oxbow 
soils occupy the highest positions in the landscape; the Whitewood soils 
occupy those areas, mainly in the lower slope positions which are more 
moist than the Oxbow sites, while the Gleysolic soils occupy the imper* 
fectly to poorly drained depressional areas at the base of the slopes. 

The Whitewood soils may be regarded as former Oxbow soils, which 
under the influence of an invasion of wooded or for-est vegetation have 
become partially leached or podzolized. They are therefore intermediate 
between the true Black and Gray Wooded soi1 types. The Whitewood 
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soils range from slightly to moderately leached or eluviated. As the soi1 
becomes more severely leached there is an increase in the thickness of the 
ashy gray Ae horizon and a decrease in the thickness of the Ah horizon. 

The Whitewood soils mapped in combination with Oxbow as OWh1 
are slightly poorer agricultural soils than the Oxbow. Slightly leached 
Whitewood soils are practically equal in potentiak fertility to the Oxbow 
soils, and may be superior in dry years, on account of the better soi1 
moisture conditions associated with their position in the landscape. The 
moderately leached Whitewood saiis are, however, lower in nitrogen, 
organic matter and phosphorus, and have a poorer structure, particularly 
in the A horizons. 

Glacial stones occur in a11 OWhl areas and are most prominent on 
the rougher landscapes. The smoother topographie phases of the OWhl 
Map Unit are considered to be better agricultural, soils than the rolling 
phases. 

The Edgeley Association 

Description-The Edgeley Association consists of a group of 
dominantly Chernozemic soils developed on medium to moderately fine 
textured, calcareous, occasionally saline glacial till, The Edgeley soils 
are relatively inextensive occupying some 38,000 acres in the southeast 
portion of the Edenwold Hills and the south portion of the Indian Head 
Lake Plain, both areas being south of the Qu’Appelle Valley on the 
East Map Sheet. 

The parent material of theEdgeley Association consists chiefly of olive 
to yellow brown, moderately calcareous, occasionally saline loam to sandy 
clay loam deposits. Besides having the characteristics described above, 
the parent material appears to be partially water*modified, particularly 
on the gently undulating topography associated with the marginal edge 
of glacial lake Indian Head. This water modification has given the parent 
material a greater uniformity in texture than is generally associated with 
glacial till parent materials. 

Glacial stones are present in slight to moderate amounts in a11 
Edgeley soils; their occurrence appears to increase on the rougher till 
plains. ~ 

The Edgeley Association occurs chiefly on gently undulating till 
plains. It also occurs to a lesser extent on roughly undulating and gently 
rolling knob and kettle till plains with and without external drainage. 

The surface textures indicated on the map for Edgeley soi1 are clay 
loam and loam, and combinations of these textures. 

The Edgeley Association consists of the following Series: Orthic 
Black, and smaller amounts of Orthic Dark Brown, Orthic Dark Gray, 
Dark Gray Wooded, Orthic Meadow (Orthic Humic Gleysol), Calcareaus 
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Meadow (Carbonated or Calcareous Rego Humic Gleysol), Saline 
Meadow (Saline Rego Humic Gleysol), and Eluviated Gleysolic Series.* 
The Orthic Black and Dark Brown Series occur on the well drained 
slopes in the mid and Upper slope positions. The Orthic Dark Gray and 
Dark Gray Wooded Series occur in the lower slope positions below the 
Orthic Black Series, particularly on the north and east facing slopes. 
The Orthic, Calcareous and Saline Meadow and the Eluviated Gleysol 
Series occur in the imperfectly to poorly drained depressions. Local 
saline soils occur adjacent to drainage channels and slopes within the 
Edgeley Association. Descriptions and analyses of the Edgeley Orthic 
Black Series are given on page 123. 

Map Units- 

Egl-Dominantly Orthic Black. 
This is the most extensive Edgeley Map Unit, occupying 24,141 

acres, and is confined chiefly to the gently sloping and undulating till 
plains on the margin of the former glacial Indian Head Lake. It also 
occurs to a lesser extent on the roughly undulating till plains in the south 
portion of the same area. On these land forms the Orthic Black Series 
dominates, occupying most of the area from knoll to depression. Insignifid 
tant amounts of Calcareous Biack may occur on the high knolls and 
insignificant amounts of Eluviated Black may occur in the lower slope 
positions. There may also be some limited areas of Meadow and Eluviated 
Gleysol Series in the depressions. 

The Egl soils on the gently undulating till plains are considered to 
be the best agricultural type in the Edgeley Association. Most of the Egl 
areas are cultivated, except for the occasional depressional area. These 
soils have good native fertility, good structure, and are free from some 
undesirable features often associated with glacial till soils, such as 
excessive amounts of stones, eroded knolls, and wide ranges in texture. 

EgS-Dominantly Orthic Black with significant amounts of a complex 
of Orthic, Calcareous and Saline Meadow. 

This Map Unit occupies 6,349 acres and occurs on gently rolling till 
plains. On these land forms the Orthic Black Series is dominant and 
occupies the largest portion of the well drained slopes. There may be 
insignificant amounts of Calcareous Black on the knolls 2nd Gray Wooded 
or Eluviated Black soils in the lower slope positions. The significant soils 
which, with the dominant Orthic Black, make up the Eg 3 Map Unit, 
are Orthic, Calcareous, and Saline Gleysols. The land form is mainly 
knob and kettle with the Orthic Black Series on the upland and the 
Gleysolic (or Meadow) complex confined to the undrained kettles or 
basins. 
Tee section on “Key Sd Profiles” in the Guide ta Understanding Saskafchan Sds. 
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The Eg3 soils have the occasional eroded knoll of coarse texture, 
often with sufficient stones to require clearing. There is also some non 
arable land represented by the poorly drained depressions. 

EgQ-Dominantly Orthic Black with significant amounts of a complex 
composed of Orthic Dark Gray, Dark Gray Wooded, and Eluviated 
Gleysolic soils. 

This Map Unit occupies 7,988 acres and occurs chiefly on roughly 
undulating and gently rolling till plains with extemal drainage (dissected). 
1 t also occurs on roughly undulating and gently sloping till plains without 
external drainage. On these land forms the Orthic Black Series occupies 
most of the sloping land. Insignificant amounts of Calcareous Black and 
Orthic Regosols may occur on the higher knoll positions. The Orthic 
Dark Gray Series occurs in the downslope positions below the Orthic 
Black. In lower slope positions where trees either exist or were formerly 
present, Dark Gray Wooded soils occur. The poorly drained basins are 
occupied by the Humic and Low Humic Eluviated Gleysol Series. Small 
areas of Orthic Dark Gray and Dark Gray Wooded soils may occur 
erratically throughout the landscape in upland depressions or on treed 
sites. 

The Eg4 unit contains occasional calcareous knolls which may be 
eroding, and also nonarable, poorly drained basins. The Orthic Black and 
Orthic Dark Gray Series are nearly simiiar in productivity. The inexten; 
sive Dark Gray Wooded soils, however, may present some minor agro- 
nomic problems in regard to fertility and soi1 structure. 

Eg2-Dominantly Orthic Black with significant amounts of Orthic Dark 
Brown. It should be noted that in the Regina map area the Edgeley 2 
soils were mapped with Weyburn soils, and the combination is shown 
on the map as Eg2:&1--W2:cI+l. This Map Unit occurs in the north- 
east portion of Township 20, Range 17, W2, where it occupies some 1,100 
acres of a dissected, gently sloping and roughly undulating till plain. 

The EdgeleydWeyburn represents a zona1 complex with the Weybum 
occurring on the more droughty Upper slopes, particularly on south and 
west facing slopes, with the Edgeley soils occurring below these positions. 

The Eg2-W2 Map Unit presents the problem of eroded knolls and 
poorly drained depressions. There is also a variety of soi1 Series and 
surface textures due to the complexity which arises because of the deposi- 
tion of two different parent materials in a transitional Black-Dark 
Brown zona1 area. 

The Edgeley soils are also mapped as mixed areas with Oxbow soils. 
The EdgeleyNOxbow represents a parent material complex, with the 
Oxbow soils generally occurring on higher elevations and the Edgeley 
on the lower elevations. 
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There is a small area of 358 acres near the town of Edenwold in the 
East map area which is mapped as Eg3-03. The 03 soils consist chiefly 
of Orthic Black, with significant amounts of Eluviated Black profiles. 

The Eg3-03 Map Unit occurs on a gently rolling till plain with 
the Edgeley Orthic Black and Oxbow Orthic Black soils being dominant, 
occupying knolls and well drained slopes. The Oxbow Eluviated Black 
occurs in significant amounts on the lower slopes and the Edgeley Gley- 
solic soils (Orthic, Calcareous and Saline Meadow ) in the depressional 
areas. 

Details of the respective Map Units for each Association cari be 
located under the specific Association where it is described in this report. 

The Whitesand Association 

Description-The Whitesand Association consists chiefly of Orthic 
Black soils developed on coarse to moderately coarse textured glaciod 
fluvial deposits. The Whitesand soils are inextensive occupying only some 
8,000 acres in the northdeast portion of the map area, along the drainage 
ways of the West and East branches of Loon Creek, and around the 
southem edge of Egg Lake. 

The parent material of the Whitesand Association consists chiefly 
of yellow brown to gray brown, slightly to moderately calcareous, sandy 
and gravelly deposits. Stones vary in amount from few to excessive. 

The Whitesand Association occurs chieffy on dissected, steeply 
sloping glacioHfluvia1 plains with extemal drainage. It also occurs to a 
lesser extent on gently undulating glacioHfluvia1 plains. Occasionally the 
Whitesand soils occur on isolated kames or eskers. 

The Whitesand surface textures are mapped as sandy loam (gravelly ). 
Areas of sandy loam also occur. 

The Orthic Black is the dominant Series in the Whitesand Associa* 
tion *, and it occupies most of the landscape from knoll or ridge to the 
depression. 

Map TJnits-Only one Whitesand Map Unit was established in the 
Regina map area. 

Wsl-Dominantly Orthic Black. 
This Map Unit, occupying 8,294 acres, occurs on gently undulating 

to steeply sloping and dissected glacio*fluvial land forms. The Orthic 
Black Series occupies most of the slope from knoll to depression. On the 
rougher land forms, insignificant amounts of the Orthic Regosol Series 
may occur on the knolls, with Gleysolic soils in the poorly drained deprese 
sions. 
%ee section on “Key Soil Profiles” in the Guide tn Undestanding Saskatchewan Soik. 
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Whitesand soils are among the poorest agricultural soils in the Black 
soi1 zone. Due to their coarse texture they have a low drought resistance 
and also lose some fertility under continuous cultivation. The very stony 
or gravelly Whitesand soils are considered to be nonarable, and uncultid 
vated areas are common. The better agricultural areas of Whitesand 
occur on the smoothest glacio4uvial land forms and are often underlain 
by heavier subsoils. 

The Meota Association 

Description-The Meota Association consists chiefly of Orthic 
Black soils devdoped on coarse to medium textured sandy glacio-lacuse 
trine deposits. The Meota soils are inextensive, occupying some 2,500 
acres in the northeast corner of the East Map Sheet. 

The parent material of the Meota Association consists chiefly of a 
yellow brown, slightly calcareous, sandy deposit, having less than 15% 
clay and more than 5077c Sand. 

Meota soils are almost stoneefree but local gravelly subsoils are 
sometimes encountered, particularly in the coarser textured areas. 

The Meota Association occurs on gently undulating sandy fluvial- 
lacustrine deposits on the margin of glacial lake Indian Head, and on 
gently rolling sandy fluvialalacustrine deposits which overlie the till 
in the northdwest corner of the Last Mountain Lake Plain (on the map 
legend fluvial4acustrine is shown as alluvial4acustrine). 

The Meota soils are mapped as sandy loam, but areas of very fine 
sandy loam also occur to a lesser extent. 

The Orthic Black Series is dominant in the Meota Association, 
occupying nearly a11 of the landscape *. It is shallowest on the knolls and 
increases in depth down the slope. 

Map Units- 

Mel-Dominantly Orthic Black. 
This Map Unit occupies 2,509 acres. Insignificant areas of light 

colored, loose sand occur on some of the knolls, and the soils on these 
sites reflect the effect of wind erosion and represent local areas of Orthic 
Regosol soils. There may be insignificant amounts of saline or carbonated 
Series in the depressional areas, particularly where these sites are underd 
lain by relatively impermeable subsoils. 

The very fine and fine sandy loams on nearly level to undulating 
topography are considered to be the best types of Meota soils. Grain 
growing appears to be the prevalent system of farming, but mixed 
farming involving the use of grasses and legumes and the keeping of 
livastock is being followed on some Meota soils. Under continuous 
*Se section on “Key Soü Profiles” in the Guide ta Undemtmding Saskatchauan Soik. 
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cultivation Meota soils tend to lose their surface cloddy structure and 
their native fertility. They have a low water storage capacity, and are 
subject to wind erosion. 

The Blaine Lake Association 

Description-The Blaine Lake Association consists chiefly of Orthic 
Black soils developed on medium to moderately fine textured, calcareous, 
silty glaciodlacustrine deposits. The Blaine Lake soils are very inextensive, 
being mapped in association with Oxbow soils and occupying only some 
500 acres near the village of Frank’s Lake in the East map area. 

The parent material of the Blaine. Lake Association consists chiefly 
of yellowish brown to gray brown, moderately to strongly calcareous, 
silty clay loam to silt loam deposits. 

Stones are rare or absent except where Blaine Lake soils occur as a 
complex with soils found on till. The presence of stones is attributed to 
the glacial till deposits and often water-worn glacial pebbles occur in the 
Blaine Lake parent material, and sometimes on the surface. 

The Blaine LakeNOxbow complex occurs on a roughly undulating 
shallow glacial lake bed. 

The surface texture indicated on the map for Blaine Lake soils is 
clay loam. 

As stated above, the Blaine Lake soils occur in association with 
Oxbow soils. One Map Unit of Blaine Lake and Oxbow soils has been 
established and is shown in the map as Bl:cl.~2:cl. (The 02 Map Unit 
symbol is an error and the complex should read B1:cl-O4:cl. Descrip- 
tions of the Oxbow soils are given on pages 46 to 49. 

Map Units- 

Bld-04:cl.-This Map Unit consists of dominant Blaine Lake and 
Oxbow Orthic Black soils, with significant amounts of combined Oxbow 
Calcareous Black and Orthic Regosol*. As indicated, the dominant 
texture is clay loam. This Map Unit is very inextensive, occupying only 
538 acres, and occurs on a shallow lacustrine deposit partly covering 
roughly undulating glacial till. The Blaine Lake soils occur on the lacu+ 
trine deposits, while the Oxbow soils occur on the till knobs. Hence, the 
Oxbow Calcareous and Regosol Series occupy the Upper slope and knoll 
positions. The Oxbow Orthic Black occurs on some knolls but is generally 
confined to the Upper slope positions above the Blaine Lake Orthic Black 
Series which occurs in the mid and lower slope positions. Insignificant 
amounts of Black Solonetz and Eluviated Black soils may occur within 
*Se section on “Key Soil Profiles” in the Guide to Undersfanding Saskatchewan Soils, 



the Blaine Lake area. In the depressional areas, insignificant amour& of 
Gleysolic soils may occur. 

The Bl:cl-04:cl Map Unit is regarded as a better agricultural 
soil area than 04 :cl alone. TheBlaine Lake soils have a high native fertility, 
good drought resistance and are essentially stone free. The Oxbow soils 
include some eroded knolls from which stones may have to be removed. 

The Cudworth Association 

Description-The Cudworth Association consists chiefly of Rego 
Black soils developed on medium to moderately fine textured, highly 
calcareous, silty glaciodlacustrine deposits. The Cudworth soils are very 
inextensive, occupying only some 700 acres in the north#east corner of 
the East Map area. In the same general area, Cudworth and Oxbow soils 
were mapped as a complex, occupying some 3,000 acres. 

The parent material of the Cudworth Association consists chiefly 
of yellowish brown to light gray, strongly calcareous, silty clay loam 
deposits. 

Stones are rare in Cudworth soi1 areas. Where Cudworth soils occur 
in combination with Oxbow soils, stones are present and are more promin 
ent in those areas in which the Cudworth parent materials occur as a 
thin veneer over the glacial till. 

The Cudworth Association and the Cudworth-Oxbow Complex 
occur on a roughly undulating marginal or shallow glacial lake bed. 

The surface texture indicated for Cudworth soils is clay loam. 
The Rego Black is the dominant Series of the Cudworth Association *. 

In Cudworth areas the Rego Black Series occupies knolls and slopes* *. In 
Cudworth+Oxbow areas the Cudworth soils generally occur in the lower 
slope positions, with the Oxbow soils on the Upper slopes. 

Map Uuits--4ne Map Unit, Cdl, has been established in the Cudd 
worth Association. Another Map Unit, Cdl:cl-O2:cl, represents a 
mixed area of Cudworth and Oxbow soils. 

Cdl-Dominantly Rego Black soils. 
This Map Unit occupies 691 acres of roughly undulating, lake 

marginal, silty deposits. The Rego Black Series covers the low knolls 
and slopes and occupies the largest portion of the landscape. Insignificant 
amounts of Calcareous Black and weakly developqd Orthic Black soils 
may be encountered. 

Cudworth soils are fertile, but under cultivation tend to develop a 
loose granular surface which is very susceptible to erosion. Slight to 
moderate erosion has occurred on the Cudworth soils of the map area. 

*Sec section on “Key Soil Prof&+ in the Cuide to Understanding Saskatchewan Soils. 
*qhe description and analysis of a Cudworth Rego Black appears on page 124. 
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Cdl-02-This Map Unit consists chiefly of Cudworth Rego Black and 
Oxbow Orthic Black soils, with significant amounts of Oxbow Calcareous 
Black and Orthic Regosol, and various Gleysolic soils. These soils occupy 
3,584 acres of roughly undulating, shallow or marginal lake plain. The 
silty Cudworth parent material is a thin veneer which, excepting on the 
higher knolls, covers the underlying Oxbow glacial till. On these land 
forms the Oxbow Calcareous Black and Orthic Regosol Series occur on 
the knolls and the Oxbow Orthic Black on the Upper slopes. On the mantle 
or overlay of silty sediments covering the mid and lower slopes, the 
Cudworth Rego Black Series occurs and occupies most of the landscape 
between knoll and depression. The sloughs contain various Gleysolic 
soils. 

Most of the CudworthNOxbow soils are under cultivation. Compared 
to the Cd 1 soils, more clearing of stones is required and more non 
arable depressions or sloughs occur. 

The Canera Association 

Desdption-The Canora Association consists chiefly of Rego 
Thick Black soils developed on medium to moderately fine textured, 
highly calcareous, silty glacioJacustrine deposits. In the present map 
area the Canora Association occurs in combination with the Balcarres 
Association, and the complex occupies some 2,000 acres in the northd 
east corner of the East Map Sheet. 

The parent material of the Canora Association is a yellow brown to 
gray, moderately to highly calcareous silty clay loam. 

Most Canora soils are stone free, although some small water#rounded 
pebbles may occur in the parent material. 

The Canora-Balcarres Complex occurs on a gently undulating 
marginal glacial lake bed. 

The Canora soils were mapped as silty clay loam. 
The thick or deep Rego Black Series is dominant in the Canora 

Association*. (Thick or deep refers to the Ah horizons, which are 8 
inches or more in thickness.) The Balcarres soils consist chiefly of the 
Rego Black and Orthic Black Series. Descriptions of the Balcarres soils 
are given on pages 60 to 62. 

Map Units-One Map Unit has been established in the Canorad 
Balcarres Complex. 

Cal-Bal-This Map Unit is a complex of the Cal (dominantly thick 
Rego Black) and the Bal (dominantly Rego Black with significant 
amounts of the Orthic Black) soi1 Series. 
*Sec section on “Key Sd Profiles” in the Guide fo Underskmding Saskatchewan Soils. 
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This Complex occurs on very gently to gently sloping and undulating 
marginal lake land forms which are composed of mixed parent materials. 
Canora soils are developed on highly calcareous silty glacioJacustrine 
deposits which are generally at a higher elevation than the less calcareous 
heavier textured Balcarres glacio/lacustrine deposits. The Canora Rego 
Black Series occupies the knolls and Upper slope positions with the 
Balcarres Rego and Orthic Black Series occupying the lower slope posie 
tions. The Canora soils predominate since they occupy the low knolls 
and long upper slopes, while the Balcarres soils occur on the shorter 
lower slopes. 

The above Map Unit represents good agricultural land. The Canora 
soils with their thicker#than-average surface horizons are highly produc 
tive .on account of the high content of organic matter and plant nutrients. 
They have good tilth, desirable structure, occur on relatively smooth 
topography, and are almost stone free. The Balcarres soils are somewhat 
heavier textured and occupy the lower, more moist slopes. 

The Balcarres Association 

Description-The Balcarres Association consists of a group of 
dominantly Chemozemic soils developed on moderately fine to fine 
textured, calcareous glacio~lacustrine deposits. They occupy some 54,000 
acres on the Cupar plain north of the Qu’Appelle Valley in the north#east 
corner of the East Map Sheet. 

The Balcarres parent material consists chiefly of a grayish brown, 
moderately calcareous clay loam to silty clay deposit which may be 
varved or laminated. 

Stones are absent in the Balcarres Association. Small water+wom 
stones and pebbles and a few to a moderate number of boulders may occur 
in areas where the Balcarres parent material is thin or where Balcarres 
soils are mapped in association with soils developed on glacial till. 

The Balcarres Association occurs chiefly on very gently to gently 
sloping and undulating glacioJacustrine land forms. It also occurs on 
gently sloping and roughly undulating marginal lake land forms. 

The Balcarres soils are mapped as clay loam, clay, and as mixtures 
of these textures. 

In the Balcarres Association the Rego Black Series is dominant, and 
this is followed by the Orthic Black and the Calcareous Black Series *. 
Usually the Rego Black and Calcareous Black Series occur upslope from 
the Orthic Black. On nearly level topography the Rego Black Series** is 
dominant while on the undulating landscapes the Orthic Black Series is 
dominant. 

*sec section on “Key Soil Profa& in the Guide b Understanding Saskafchcwan .Soik. 
**The description and amdysis of a Balcarres Rego Black appears cm page 125. 
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Map Units-The Balcarres Association has been separated into 
two Map Units. 

Bal-Dominantly Rego Black with significant amounts of Orthic Black. 
This Map Unit occupies 36,044 acres and occurs mainly on very gently 
to gently sloping and undulating glacio-lacustrine land forms. The Rego 
Black Series usually occurs on the slight elevations, but it may also occur in 
association with the Orthic Black Series along the slope and over the 
knolls. 

The Bal soils are regarded as good to excellent agricultural types; 
they are deep and uniform in texture, have good structure and are fertile 
and resistant to drought. 

Bs2-Dominantly Orthic Black with significant amounts of Calcareous 
Black. 

This Map Unit occupies 17,792 acres. It is shown on the map as 
Ba2/T which indicates that it is a shallow glacio-lacustrine deposit over 
glacial till. It occurs on gently undulating marginal lake land forms. The 
Orthic Black Series occupies the greater portion of the slopes. Sharp 
knolls and Upper slopes are occupied by significant amounts of the Cal4 
careous Black Series and some minor inclusions of the Rego Black Series. 
In some of the depressions or basins insignificant amounts of imperfectly 
to poorly drained soils occur. 

The Ba2/T soils are thinner and occur on somewhat rougher undulat* 
ing land forms than Bal soils. They include some shallow and eroded 
knoll soils, and poorly drained basins which reduce the yield or the 
cultivated acreage as compared to Bal. However, soils mapped within 
Ba2 areas are good agricultural types. 

Bal-02-Some 11,000 acres were mapped as this Balcarres-Oxbow 
Complex in which the Balcarres Association is dominant. The dominant 
Series in the Balcarres unit is the Rego Black. The Oxbow 2 unit is 
dominantly Orthic Black with significant combinations of Calcareous 
Black and Orthic Regosol, and significant amounts of Gleysolic soils. The 
Bal-02 Map Unit occurs on roughly undulating, marginal lake plains 
with the Balcarres parent material overlying the Oxbow parent material. 
The glacial till is not completely covered on the knoll and higher slope 
positions. On these positions the Oxbow Calcareous Black and the Orthic 
Regosol Series occur, with the Oxbow Orthic Black on the Upper slopes. 
Where the lacustrine deposits caver the lower slopes the Balcarres Rego 
Black and the Orthic Black Series occur in an intricate mixture. Where 
the lacustrine deposit covers the lower knolls Balcarres Rego Black and 
Calcareous Black Series occur. Associated with the Bal-02 soils are 
insignificant amounts of imperfectly to poorly drained Gleysolic soils 
which are confined to the depressions and basins. 
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The Balcarres soils in the Bal42 areas are agriculturally like 
those described for Ba2 soils, while the Oxbow soils are shallow types. 
This complex represents good agricultural land, which however, is 
slightly inferior to Bal and Ba2 areas. 

SOILS WHICH FORM ZONAL OR AZONAL COMPLEXES 

Zona1 Complexes are groups of soils having Ah or Ap horizons which 
represent the regional zona1 surface colors: Brown, Dark Brown, Black, 
and others. Azonal Complexes are groups of soils which do not meet the 
criteria of Zona1 Complexes with respect to surface color. 

Some Associations have been separated under Zona1 and Azonal 
Complexes mainly on the basis of kind of parent material or mode of 
deposition of parent material. Thus the Alluvium Association represents 
not only soils developed on recent alluvial and alluvium deposits but also 
on geologically older deposits which occur in the depressional areas of 
varions land forms which resulted from glaciation. Where these deposits 
cari be separated on a textural basis into areas of either coarse, medium, 
or fine deposits, they are referred to as Caron, Wascana or Rouleau 
Associations respectively. 

Other Associations have been established on the basis of their topo- 
graphie position, parent material, drainage, or place in the landscape, 
and for clarity have been given suggestive names like Dune Sand, Run 
way, Hillwash and Exposure. 

The Alluvium Association 

Description-The Alluvium Association consists of a variety of soi1 
Series, whose characteristics are usually weakly expressed, and whose 
parent materials are described as “undifferentiated alluvial deposits” 
because they are derived from a variety of sources. The Alluvium soils 
occupy some 83,000 acres, principally along drainage ways such as the 
Qu’Appelle River Valley and the Moose Jaw Cree,k. They also occur, 
but to a far lesser extent, in the Missouri Coteau in the south+west 
corner of the West Map area. 

The parent materials of the Alluvium Association have a wide range 
in color, content of lime carbonat% and texture. In general they are 
gleyed, which dulls the color, and are massive. They may be stratified 
with alternating layers of clay, Sand, and silt deposits. 

In the deeper alluvial deposits stones are generally few; however, 
alluvial soils often overlie a stony substrata. In runways, streams and 
channel beds, which are intermittently flushed and eroded, surface stones 
may be SO numerous as to prohibit cultivation. 

The Alluvium soils occur on land forms associated with river and 
creek flood plains, spillways, channels and upland depressions. 
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Figure 12. Forage crops grown on the Alluvium soils in the @‘Appelle Valley. 

The surface textures for Alluvium areas are not indicated on the 
Regina Map. Surface textures are quite variable due to the great variety 
of materials in Alluvium areas. On most flood plain areas the textures 
tend to be somewhat more uniform than on other Alluvium areas, and 
range from medium to heavy types. 

The Alluvium Association consists of the following Series: * The 
Rego Chernozemic Series occurs in the best drained positions above the 
Gleyed Solonetzic Series. The Calcareous and Saline Meadow Series 
(Carbonated and Saline Humic Gleysols) occupy the areas of poor or 
impeded drainage which occur throughout the various land#forms asso- 
ciated with Alluvium soils. 

Map Udts-The Alluvium Association has been separated into 
three Map Units. 

Avl-Dominantly Rego Chernozemic. 
This Map Unit occupies a minor part of the Association, some 11,444 

acres. It occurs chiefly on very gently sloping to gently undulating topo4 
graphy in that portion of the Qu’Appelle Valley between the east end of 
Buffalo Pound Lake and Craven. The Rego Series has a Chernozemic 
type of Ah or Ap horizon and occupies the better drained positions 
*Se section on “Key Sd Profiles” in the Guide ta Umixsfmding Saskatchewan Soils. 
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throughout the landscape. The imperfectly or poorly drained positions 
are occupied by insignificant amounts of Gleyed Rego Series or various 
types of Humic Gleysols. 

Alluvium soils vary from poor pasture lands to good arable types. 
Some poor to excellent areas of irrigable soils occur in the Qu’Appelle 
Valley. The Avl soils represent the best type of Alluvium both for dry 
land and irrigation farming. In some areas they are subject to periodic 
flooding, but otherwise they represent the best drained alluvial types. 

Av2-Dominantly Rego Chernozemic with significant Gleyed Solonetzic 
and a significant combination of Calcareous and Saline Meadows. 

This Map Unit occupies 60,928 acres. It occurs chiefly on very gently 
to gently sloping and undulating topography and to a lesser extent on 
dissected gently sloping and roughly undulating topography in the Moose 
Jaw Creek, Arm River and Qu’Appelle River basins. The well drained 
portions of the Av2 landscapes are occupied by the Rego Chernozemic 
Series which continues down the slopes to the imperfectly drained areas 
of the Gleyed Solonetzic soils. This latter group may be composed of 
Solonetzic and SolodizedSolonetz Series plus their carbonated or saline* 
carbonated phases. The poorly drained depressional areas occurring 
throughout the landscape contain significant amounts of Calcareous or 
Saline Meadows. 

The Av2 are poorer agricultural soils than the Avl. Their surface 
and subsurface structures are harsher and denser. The surface colors of 
Av2 soils are often gray, due either to carbonated or saline phases, or 
to low organic matter content. The yields in Av2 areas are lower than 
in Avl because of the presence of significant areas of saline and poorly 
drained soils. 
AV&-Dominantly Calcareous and Saline Meadows. 

The Av6 Map Unit occurs in various sized depressional areas 
sometimes referred to locally as “flats”. They occupy 11,110 acres on 
nearly equal amounts of depressional and very gently undulating land 
forms. These areas are usually imperfectly to poorly drained and often 
become the collecting basin for soluble salts. These undrained basins are 
chiefly occupied by Calcareous and Saline Meadow soils although in 
significant amounts of saline, carbonated or gleyed Chernozemic and 
Solonetzic soils may also occur. 

The Av6 soils are of little agricultural value. They are undrained, 
usually carbonated or saline, and are utilized mainly for unimproved 
pasture. 

!Che Caron Association 

Description-The Caron Association consists of a group of domin- 
antly Regosolic soils developed on coarse textured, stratified alluvial 
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deposits. The Caron soiis are inextensive, occupying oniy about 12,000 
acres. Caron soiis occur in the Thunder Creek drainage system in the 
West map area and on the northeast edge of glacial iake Regina in the 
East map area. 

The term “stratified” used in the description of Caron parent material 
denotes bands of grave1 or sand which vary in mode of deposition. This 
evidence of stratification is not aiways present in Caron soiis due to the 
thickness of the various strata, or to the distortion or modification of 
the strata since they were originaiiy deposited by running water. 

Thë Caron soiis occur as alluvial flats or fans in stream bottoms and 
drainage channeis. They aiso occur on the edges of glacial-iakes. 

The surface textures indicated on the map for Caron soiis represent 
about equai amounts of ioamy sand and sandy ioam, with iesser amounts 
of fine sandy ioam. 

Stones are rare in the Caron Association. 
The Caron Association consists of the foiiowing Series”: The Orthic 

Regosoi occurs on the moderateiy weli drained positions, with Gieyed 
and Saline Regosois occurring in the imperfectiy and poorjy drained 
iower siopes and depressionai areas. A description and analysis of a 
Caron profile is given on page 126. 

Map Units-The Caron Association has been separated into two 
Map Units. 

Cnl-Dominantiy Orthic Regosoi with significant combinations of 
Gieyed and Saline Regosoi. 

This Map Unit occupies 1,780 acres on very gentiy to gentiy sioping 
and undulating topography which contains depressionai areas. The Cnl 
Map Unit consists chiefly of the Orthic Regosoi Series which occurs on 
the moderately weii drained positions of the iandscape, with the Gieyed 
and Saline Series occurring on the iower siopes and in the depressionai 
areas. The Gieyed Regosoi Series is a resuit of imperfect drainage condid 
tions whiie the Saline Regosoi may be the recuit either of the accumulation 
of saline waters, or of the presence of saline subsoiis with restricted 
drainage. 

Cn2-Dominantly a combination of Saline and Gieyed Orthic Regosois 
with significant amounts of the Orthic Regosoi. 

This Map .Unit occupies 10,214 acres on very gentiy to gentiy 
unduiating topography with numerous depressionai areas. The Saline 
and Gieyed Orthic Regosols are the dominant Series because they occupy 
the land area in and around the imperfectiy to pooriy drained depressionai 
areas. On the higher unduiations significant amounts of the better drained 
Orthic Regosoi Series occur. 
%ee section on “Key Soil Profiles” in the Guide fo Understanding Saskatchetudn Soi[s. 
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The Cnl soi1 areas contain, therefore, fewer poorly drained, gleyed 
and salinized Series than the Cn2 soi1 areas. Hence they are better 
agricultural soils. However, neither of these Map Units are considered 
to be better than marginal to submarginal agricultural areas. They are 
utilized mainly for pasture,. Their coarse texture, low native fertility, 
salinity, and restricted drainage limit their utilization for the production 
of common crops. 

The Wascana Association 

Description-The Wascana Association consists of Chemozemic and 
Regosolic soils, together with their salinized and gleyed types, developed 
on medium to moderately fine textured, stratified alluvial deposits. The 
Wascana soils occupy some 45,000 acres. The largest areas of Wascana 
soils occur along the southern portion of the Rouleau flats. They also 
occur in the Thunder and Moose Jaw Creek basins in the West Map Area 
and on the northdeast margin of Glacial Lake Regina in the East Map area. 

The term “stratified” used above denotes that there are textural 
variations in the streamdlaid or alluvium deposits which form the Wascana 
parent material. Occasional bands of sand or clay occur in the dominantly 
loam, clay loam and clay subsoils. The evidence of stratification is not 
always present in the Wascana soils nor is it necessary for their identifi# 
cation. 

The Wascana soils occur on a variety of landscapes from flat beds of 
streams and drainage channels, to dissected sloping and undulating lake 
shore features. 

The dominant surface texture would appear to be clay loam, which 
also occurs in combination with loam or clay. Some areas of Wascana 
clay also occur. 

Stones are rare in the Wascana Association. 
The Wascana Association consists of the following Series*: The 

.dominant Series are the Rego Chernozemic and the Orthic Regosol, and 
their gleyed and saline types. The Rego Chemozemic Series occupies the 
-better drained positions above the Orthic Regosol Series. The gleyed and 
saline types occupy the lower, less well drained sites throughout the 
various landscapes referred to above. 

Map Units-The Wascana Association has been separated into 
two Map Units. 
Wcl-Dominantly Rego Chernozemic with significant amounts of a 
combination of Gleyed Rego Chemozemic and Gleyed Orthic Regosol. 

This Map Unit occupies 15,834 acres. It occurs in about equal 
amounts on nearly level, and very gently to gently undulating topography. 
*Sec section on “Key Sd Profiks” in the Guide fn Undmtandiflg Saskatchewan Soi[s. 
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The Rego Chernozemic Series dominates the landscape, occurring on the 
better drained upland sites. The Gleyed Rego Chernozemic and the 
Gleyed Orthic Regosol Series occur in the poorly drained depressions 
which are scattered throughout the landscape, and on lower slope posi- 
tions which have restricted interna1 drainage. 

Wc2---Dominantly a combination of Saline Orthic Regosol and Gleyed 
Orthic Regosol. 

This Map Unit occupies 29,120 acres on similar topography to that 
described for Wcl. Due, however, to slow interna1 drainage or to seepage 
from upland areas, the Wc2 unit is poorly drained and salinized. Thus, the 
saline Orthic Regosol and gleyed Orthic Regosol Series occur throughout 
the landscape. Wc2 areas cari generally be recognized by their whitish- 
gray surface colors and the occurrence of surface salt trusts. 

The Wascana soils are generally utilized as grazing areas. Some hay 
is also produced. The Wcl areas have some agricultural potential as they 
represent the better drained Wascana soi1 areas. However, even in 
Wcl areas the agricultural potential is restricted due to the poorly 
drained depressional areas which contain saline and gleyed soils. The 
Wc2 soi1 areas are dominantly saline and gleyed and thus are considered 
unsuitable for cultivation. They represent the poorest Wascana soils 
and are not confined to the depressional areas but dominate nearly a11 
of the landscape. 

The Rouleau Association 

Description-The Rouleau Association consists chiefly of the 
Gleysohc soi1 Series developed on fine textured alluvial deposits. The 
Rouleau soils occupy some 65,000 acres and are largely confined to the 
“Rouleau Flats”. 

The Rouleau parent material is alluvial heavy clay which is dark 
to very dark gray in color, is slightly to moderately calcareous, and often 
gleyed. 

The major portion of the Rouleau soils occur on nearly level to flat 
alluvial plains which are slightly to imperfectly drained. These landscapes 
have an undulating or hummocky microdrelief whose origin is explained 
as follows: The Rouleau soils shrink when dry and large cracks form which 
are sometimes three feet deep and two to four inches wide. The granular 
surface soils fa11 down these cracks. When moistened by rain or floods 
the heavy clay swells and expands, closing a11 the cracks or fissures. 
‘bus, due to this repeating sequence of wetting and drying, the surface 

of the area becomes hummocky. 
The dominant surface texture for Rouleau soiIs is heavy clay; 

some small areas of clay also occur, 
Stones are rare in the Rouleau Association. 
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The Rouleau Association consists of the following Series*: The 
Gleysolic Series dominates, with the Saline Regosol and Solonetzic 
Series scattered throughout the landscape. The description and analysis 
of a Rouleau Gleysolic Series profile is given on page 127. 

Map Units-The Rouleau Association has been separated into 
two Map Units. 

Rul-Dominantly Gleysolic. 
This Map Unit occupies 49,126 acres and occurs chiefly in a large 

depressional basin locally known as the “Rouleau Flats”, and located 
primarily in the West map area. This basin has nearly level to flat 
topography, and is imperfectly drained. The Rouleau Flats receive runoff 
from the Coteau area to the south#west. This additional moisture contri* 
butes to the poorly drained conditions, and because of the slow water 
movement through these soils, most of them are Gleysolic types. Local 
areas of salinized soils and some Solonetzic soils also occur. The Gleysolic 
Rouleau soils have a distinctive bluish#gray surface color indicative of 
restricted interna1 soi1 drainage and gleyed conditions. Part of the Rouleau 
Flats has a drainage system, which reduces the area subject to prolonged 
flooding. However, periodic local flooding may interfere with farm 
operations. 

Ru%--Dominantly Gleysolic soils with significant amounts of a combina* 
tion of Solonetzic and Saline Regosol soils. 

This Map Unit occupies 16,268 acres in the east portion of the 
Rouleau Flats. It occurs about equally on nearly level to flat, and very 
gently undulating topography. The soils mapped as Ru2 are dominantly 
Gleysolic, but there is an increase in the amounts of Saline Regosol and 
Solonetzic soils compared with Ru1 soils. 

The Rouleau soils are used largely for grain production, wheat being 
the principal trop. Rouleau soils have some managerial problems, par4 
ticularly in regard to the timeliness of tillage operations. Local saline 
areas also present some agronomie problems. When wet, the Rouleau 
soils are tight and sticky; when dry, they are hard and massive. The need 
for heavy draft equipment to cultivate these soils and the excessive 
wear, particularly on tires, probably increases the costs of cultivation. 

The Dune Sand Association 

Description-The Dune Sand Association consists chiefly of Rego- 
solic soils developed on coarse textured aeolian deposits. The Dune Sand 
soils occupy some 15,000 acres and occur mainly south of the Thunder 
and Moose Jaw Creeks in the West map area. 
*sec section on “Key Sd Profiles” in the Guide fo Undersfmding Saskafchewan Soils. 



The Dune Sand parent materials are chiefly alluvial sands which 
have been reworked by wind. The rough dune areas are usually fine 
sands while the more subdued landscapes are composed of mixed fine 
and coarse sands. Occasional deposits of grave1 may occur. 

The Dune Sands occur on aeolian land forms representing a variety 
of topographie classes ranging from gently undulating to hilly. Dune 
Sand plains may be composed of knolls and kettles, or ridges and swales, 
or parabolic shaped dunes, or many other forms as the result of the 
continua1 shifting of sand by wind. 

The dominant surface textures are sand and loamy Sand. These 
sands may be further subdivided into fine, medium and coarse, but no 
attempt has been made to delineate them as a11 three grades occur in 
most areas. 

The Dune Sand Association consists mainly of the Orthic Regosol 
Series *. 

Map Units- 

DSl-Dominantly Orthic Regosol. 
This Map Unit occupies 14,820 acres. The Orthic Regosol Series is 

dominant, occurring on knolls, slopes and hollows in Dune Sand areas. 
Occasionally, insignificant amounts of Saline Regosol, or of Meadow 
soils may occur in the depressional areas, particularly if they are under- 
lain by a brackish water table or heavy subsoil. 

Dune Sand is unsuitable for cultivation, and has a very limited use 
as grazing land. Efforts have been required in some Dune Sand areas to 
stabilize the shifting sand and thus control its encroachment on to the 
adjoining arable soils. 

The Runway Complex 

The Runway Complex (Rw) consists of Chernozemic, Regosolic and 
Gleysolic soils developed on various deposits of glacial meltdwater 
channels *. The Complex occupies 65,407 acres in saucer shaped draws or 
gullies which carry the runoff from the surrounding country. These 
soils occur in many parts of the map area, but mainly adjacent to the 
Arm River and Qu’Appelle valley channels. The topographie classes are 
variable, ranging from low draws to those with steep sided walls. The 
Regosolic soils generally occur on the eroded portions of the draws, the 
Chernozemic soils on the noneroded portions, and the Gleysolic soils 
in the poorly drained bottom areas. The Runway Complex is rarely 
suitable for arable agriculture. Stones are often a serious handicap when 
attempting to bring these soils under cultivation. 
*sec section on “Key Soil Profiles” in the Guide to Lhdmtunding Saskatchewan Soils. 
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The Hillwash Complex 

The Hillwash Complex (Hw) consists of Regosolic, Chernozemic, 
and Podzolic soils developed on eroding and colluvial deposits of valley 
slopes and escarpments *. They occupy 141,825 acres mainly along the 
sides of the Qu’Appelle Valley and the large drainage channels which 
connect to it. The landscape is generally rugged and the slopes steep. The 
soils are variable in texture and are usually weakly developed. A great 
variety of profiles may occur, and these are usually shallow and truncated 
due to active erosion. Generally the Orthic Regosol and the Rego, Cala 
careous, and Orthic Chernozemic Series occur on the non#treed slopes 
while some Chernozemic and some Podzolic Series occur in the wooded 
areas. 

Hillwash areas are nondarable, but have some value as grazing land. 
The wooded portions provide shelter for livestock. 

The Exposure Complex 

The Exposure Complex (Ex) consists of variable textured Regosolic 
soils associated with bedrock exposures*. This Unit occupies about 500 
acres along Avonlea Creek in the south-west corner of the East map area. 
There is little or no soi1 profile development in the bedrock. 

The Exposure Complex is non-arable, and has little value as grazing 
land. 

SOILS AND AGRICULTURE 

The relation of the soi1 to agriculture, and the agricultural signifi- 
tance of the major kinds of Saskatchewan soi1 profiles are discussed 
in the Guide to Undet’standing Saskatchewan SO~LS. Brief references to the 
agricultural use of the soils of the Regina map area are contained in the 
preceding section dealing with the Soi1 Associations and Map Units. The 
present section deals with the agricultural land use and the comparative 
productivity of the soils of the map area, followed by a discussion of soi1 
problems. 

Agricultural Land Use 

Most of the soils of the Regina map area are under cultivation and 
are used principally for grain production, with wheat predominating. 
Wheat production is particularly important on the Regina clay soils 
where the soi1 Iandscape favours large-scale mechanized farming. Wheat 
is also the dominant trop on the cultivated lands of the more arid western 
and southdwestern sections of the map area. On the Black soils and 
adjacent areas of Dark Brown soils northdeast of the Regina plain, more 
coarse grains and forage crops are grown. These crops are associated with 
*Se Section on “Key Sd Profiles” in the Guide to Undemianding Saskatchewan Soik. 
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increased numbers of livestock, and many farms are grainlivestock 
enterprises, representing what is often called “mixed farming”. Even on 
these fan-ns wheat is usually the most important single trop. 

Milk production for the city of Regina is associated with a number 
of dairy farms. These occur in various areas tributary to Regina, but 
are mainly concentrated on the Black soils adjacent to the main line 
of the C.P.R. and the Trans Canada Highway, east of the City. 

Local areas of irrigated land have been developed in the Qu’Appelle 
Valley. In the vicinity of Craven a number of irrigated farms are engaged 
in producing garden crops on a commercial scale. 

The uncuhivated grassland in the map area is used for grazing, 
chiefly for the production of beef cattle. The grazing land includes small 
pastures on individual farms and large areas of range land, including some 
ranches. The larger areas of grazing land are situated in the Missouri 
Coteau, chiefly on Amulet soils of very steeply sloping to hilly topography. 
Considerable grazing land, including some ranch land, occurs along the 
Qu’Appelle Valley. 

Soil Productivity 

Soi1 productivity-the ability of a soi1 to produce crops of economic 
importance, depends upon many factors. The chief physical factors are 
climate, kind of soil, and landscape features. The climate largely deter 
mines the kinds of crops that may be grown. Thus, for most of the agrid 
cultural areas of Saskatchewan the climate is suitable for the production 
of cereal crops and in particular of highcprotein wheat. Within this area 
differences in soi1 productivity are caused by variations in climate, 
type of soi1 profile, and landscape features such as topography, drainage, 
and degree of stoniness. 

Since wheat is the dominant trop in Saskatchewan, differences in 
soi1 productivity may be shown by comparing yields of wheat from differ- 
ent soi1 areas. This has been done in some recent studies at the University 
of Saskatchewan*. **The wheat yields used in these studieswerecalculated 
from annual station yields published by Sandford Evans Services. Some 
yield information for rural municipalities was secured from the Statistics 
Division, Department of Agriculture, Regina. The above studies indicated 
that differences in yields of wheat were caused by differences in zona1 
climate, soi1 texture, kind of soi1 profile, and topography, in that order 
of importance. Finally, one of the studies covered the distribution of 
yields as expressed by the number of years in>which the yield at a given 
station was only one#half or less than onedhalf of the longtime average 
yield. This calculation gives an indication of the variability of the climate 

*H. C. Mass. The relation between type of soil and yields of wheat in Saskatchewan..Dept. of Soi1 Science. 

i% C.Moss. Average yields of wheat for Saskatchewan Stations, 1932-1961. Dept. of Soil Science. 1964. 

71 





Table 6.-Aversge Wheat Yields and Years of Half-Crops 
for Soils of the Regina Map Ares. 

Dominant Map Units 
General Yields Years of 
LoCdi0n 1942.61 193261 + Crop 

Balcarres 1 & 2 and Oxbow 2.. ................... Cupar 
SI 

17.6 
Edgeley 4 and Oxbow-Whitewood l.......... Edenwold 16.8 : 
Regina 1 and 2.. 16.5 
Oxbow 

.......................................... ..Regin a plain 
1 and 5. ............................................. McL.ean 

;g:f 
44 

Oxbow-Weybum 2 ....................................... Southey-Bulyea 17:9 :5.: 
Tuxford 1, Elstow-Weybum l........... ......... 14:7 Y 
Amulet 1 and 2, Und. to gently rolling.. 

Marquis 
...... Buttress z-2 

14: 1 
13.7 

Amulet 2, rolling to hilly.. ............................ Crestwynd 11.8 1: 
Weybum 4 and 3 .......................................... Holdfast, 

14.3 11.4 
Ardill l......................................... 

Aylesbury 
.................. .Dunkirk 13.8 11.4 17 

Weybum 4, 3, 1 and Biggar l.................... Findlater 13.6 11.2 9 

years of “half~crops”. The yields of the Weyburn soils are below those 
of the best Weyburn soi1 areas in the province. It Will be noted that the 
dominant Weyburn Map Units contain significant amounts of Calcareous 
Dark Brown, Orthic Regosol, and Eluviated Dark Brown profiles. These 
are regarded as less desirable soils than the .Orthic Dark Brown. In 
addition, the Weyburn soils of the areas for which yields are reported 
have a somewhat coarse loam texture, with only a moderate water- 
holding capacity. 

Itshould be mentioned that the wheat yields discussed above repre- 
sent the average of a11 types of management and farming practices. Hence 
the figures do not represent the highest yields obtained under the best 
systems of soi1 management. It is certain, for example, that the average 
yields reported here do not equal the yields obtained by regular use of 
phosphatic fertilizers which are recommended for the soils of this area. 
(For information on the use of fertilizers see current Guide to Furm 

Practice in Saskatchewan. ) 

Soil Conservation 

Soi1 conservation, as understood by those concerned with land use, 
means more than the strict meaning of the word “conservation”-to 
preserve or to keep. It is true that the soi1 must be preserved but this 
might best be done by leaving the land under its native caver of grass 
or trees. In order to feed, clothe and shelter mankind it is necessary to use 
the soi1 for the production of economic plants. Hence the term “soi1 
conservation” has corne to mean the management of land SO that soi1 
productivity is maintained and if possible increased, while at the same 
time ensuring that the soi1 is left in good condition for the use of future 
generations. Many factors-physical, economic, and social are involved 
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in planning and carrying out proper soi1 conservation. The present 
discussion is limited to a consideration of the physical problems occurring 
in the Regina map area and which require attention before sound con- 
servation cari be practised. The major problems are concerned with soi1 
erosion, soi1 moisture, soi1 fertility, soi1 salinity and drainage, and soi1 
clearing. 

Soil Erosion-Considering both actual and potential erosion, this 
is the most serious soi1 problem in Saskatchewan. There are no areas 
completely safe from the menace of soi1 erosion and constant vigilance 
is required to prevent or to control it. While erosion may occur on some 
soils in their native state: most of the serious erosion of agricultural land 
has been caused or increased by the activities of man. Hence man is 
responsible for finding the remedies to control erosion. 

Soi1 erosion, whether by wind or water, acts first on the productive 
surface layer (Ap or A horizon ). Hence bare soil, such as a field in summer* 
fallow, is particularly susceptible to erosion. The damaging effects of 
erosion inciude physical, chemical and biological deterioration of the soi1 
profile. Some of the productive humus and clay fractions of the soi1 are 
removed; with continued erosion the remaining soi1 tends to become 
coarser (more sandy) in texture, and its structure is likely to deteriorate, 
SO that the soi1 becomes progressively poorer in water#holding capacity 
and in its ability to absorb water. 

Along with the loss of organic matter, nitrogen and minera1 nutrients 
are also lest, SO that the soi1 becomes less fertile and less productive. 
Hence, unless erosion is checked, the soi1 becomes less able to support a 
good caver of vegetation and therefore becomes still more susceptible 
to erosion. 

There are two aspects of erosion to be considered-removal and 
accumulation. The removal of soi1 material leaves behind a bare, poorly 
structured and less fertile surface. The accumulation of eroded material 
may result in burying a good soi1 beneath loose, poorer textured soi1 
material. Both aspects of erosion reduce the productivity of the original 
soils, and if the erosion occurs in cropped land, the trop may be damaged 
or even destroyed. 

While erosion may occur on any soil, some soils or combinations of 
soi1 and topography are more susceptible to erosion than others. Wind 
erosion is most serious on coarse (or light) textured and fine (or heavy) 
textured soils. Water erosion is most common on medium to fine textured 
soils on sloping to steep and rolling topography. 

The control of erosion Will greatly enhance the appearance of the 
farm, give a pride in owning land and give the assurance that future 
generations Will be guaranteed their rightful heritage of soi1 that con+ 
tinues to produce. 
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Information on the application and value of strip cropping, trash 
covers, tillage practices, the grassing down of eroded knolls and gullies, 
check dams, shelter belts, pasture rotation, trop rotation, runoff diverd 
sion and control, moisture storage, weed control and fertilizers cari be 
obtained from the current edition of the Guide to Farm Practice in 
Saskutchewan. 

In the Regina map area the medium and moderately fine textured 
soiis such as Fox Valley, Bradwell and Elstow are highly susceptible to 
both wind and water erosion. The deterioration by these agencies are 
apparent to those who are concerned about the soil. 

The fine textured soils such as the Regina and Sceptre Associations 
have undergone serious erosion, particularly by the wind, but due to 
their composition show surprisingly little decrease in production. 

The ravages of wind erosion have been SO severe in some of the 
coarse and moderately coarse textured soils such as Chaplin, Hatton, 
Asquith, Biggar, Dune Sand and Meota that Iands which were once 
cultivated are now wisely used as community pastures sponsored by 
both the Federal and Provincial Governments. 

On a less dramatic scale, water and wind erosion is slowly taking its 
toll of the cultivated ridges and knolls in glacial till areas, on soils such 

Figure 14. Wind erosion on fine textured soils, such as the clay soils of the Regina and 
Rouleau Associations. 

75 



Figure 15. A gully caused by water erosion in an undulating till plain area. 

as Weyburn, Oxbow, Amulet and Ardill. The excessively drained sites, 
exposed as they are to the winds and to the effects of running water, 
occur as whitish#gray capped crests throughout the undulating to rolling 
landscape. Unfortunately the surface textures on the eroding uplands 
become progressively coarser and less productive. 

SO~I Moisture-Under the semi*arid to subdhumid climates of 
Saskatchewan, soi1 moisture is frequently the limiting factor in trop 
yields. Hence the conservation of soi1 moisture is an important part of 
good soi1 management. In dry-land farming the main method of storing 
soi1 moisture for future use is by means of the summerfallow. During the 
fallow period the soi1 must be kept free of weeds for maximum retention 
of moisture. Unfortunately, this involves surface cultivation, with the 
risk of puiverizing the soi1 and thus increasing the danger of erosion. 
This danger is lessened or prevented by maintaining a trash caver on the 
surface of the fallowed soil. The methods required to handle summer- 
fallow land vary with the kind of soil, and here a knowledge of the soi1 
type is useful. 

Other aspects of soil#moisture conservation involve the timeliness 
of spring cultivation and seeding, the choice of crops, and the water* 
storage capacity of the soil. In the latter connection for example, very 
coarse (or light) textured soils do not have the capacity to store a good 

76 





Figure 17. Crop response to nitrogen and phosphate fertilizer on stubble land in the 
Regina Association. Note unfertilized centre strip. 
(Photo courtesy E. S. Molberg) . 

the section of the Guide quoted above, this consists mainly of supplying 
organic matter, phosphorus, nitrogen and sulphur to the soil. Specific 
recommendations on maintaining organic matter and on the use of 
commercial fertilizers is given in the current edition of The Guide to 
Furm F?actice in Suskatchewan. 

Referring to the Regina map area it is of interest to note that some 
of the soils have been under cultivation for eighty years or more*. In 
this area the maintenance of soi1 fertility includes the use of fertilizers 
containing phosphorus and nitrogen and the addition of organic matter 
in various forms. Phosphate fertilizers are recommended for a11 cultivated 
soils of the map area except those of the Brown zone, in which recomd 
mendations are confined to the Sceptre Association. In general the heavier 
rates of fertilizer application are recommended for the finer (heavier) 
textured soils. Lighter applications are recommended for the coarser 
(lighter) textured soils because these soils have a lower moisture#holding 
capacity and hence cannot sustain the increased growth induced by the 
heavier applications. 

Soil Salinity and Drainage-The problem of soi1 salinity is 
caused by the presence in the soi1 of excessive amounts of soluble salts, 
*Saskatchewan Sd Survey Report No. 1.1923. 
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together with conditions of poor drainage which hamper or prevent their 
removal. The kinds and amounts of salts that are important, and the 
problems of soi1 salinity and soi1 drainage are discussed in the Guide to 
Understunding Saskatchewan Soils. 

Two types of saline land are important in Saskatchewan; the first 
is represented by saline flatHdepressiona1 areas (the soecalled “alkali” 
flats and sloughs); the second type is associated with salinity in cultivated 
soi1 profiles. Little cari be done to improve the first type unless the area 
cari be drained. For most of the local sloughs this is not feasible. On the 
other hand, salinity in cultivated soils may be improved by adding 
organic matter, phosphatic fertilizers, and by using Salt-tolerant crops. 
These practises are discussed in the Guide to Furm Pructice. 

Figure 18. Saline soils showing white incrustations of salt and Salt-tolerant vegetation. 

In the Regina area highly saline conditions occur in some of the 
Alluvium, Caron and Wascana soils. These saline conditions are usually 
associated with imperfectly drained depressions which act as collection 
basins for saline waters. 

Another saline condition occurs in some cultivated depressional 
areas associated with soils such as Weyburn, Amulet and Edgeley. The 
salinity of these areas is generally accentuated during arid periods when 
there is a rise of salts to the surface due to capillary action brought 
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about by evaporation. This is often observed in the occurrence of grayish 
white sait trusts on the surface of the soil. 

Areas of salinity also occur in coarse to medium textured (sandy) 
soils such as the Chaplin, Biggar, Whitesand, Dune Sand, Hatton, 
Asquith and Meota Associations. These saline areas are confined to some 
of the depressions and may be due to the rise or seepage of salty ground 
water or to restricted interna1 soi1 drainage caused by impervious lower 
subsoils. 

Another form of salinity is associated with the occurrence of sodium 
and magnesium salts in Solonetzic soils, notably the Brooking and Tros- 
sachs Associations. Small areas of Solonetzic soils occur in the Tuxford, 
Claybank and Rouleau Associations. Solonetzic soils also occur in some 
draws and drainage ways. 

Saline conditions may occur erratically in any area of productive 
soils where carbonated or saline waters seep between subsurface strata 
and emerge on side and lower slope positions. Field observations indicate 
that in these areas the trop germination is poor, the growth is stunted 
and the surface soi1 color is grayish with a soft granular structure. 

Soi1 Clearing-This problem concerns the necessity of clearing 
stones or trees, or both, before soils cari be cultivated. On many stony 
soils, some clearing of stones remains a perpetual task. The presence of 
glacial stones is a characteristic of a11 Saskatchewan soils developed on 
glacial till deposits. These stones vary in size from coarse grave1 (3 
inches in diameter) to boulders (over 24 inches in diameter). The 
effect of stones on soi1 productivity and land use depends upon the numd 
ber and the size of stones. Occasional stones offer no serious handicap to 
cultivation and cropping; at the other extreme stones may be SO numerous 
that no one Will undertake the task or the cost of clearing them. A 
moderate number of large stones and boulders may be gradually cleared 
from cultivated land; on the other hand, small stones may be SO numerous 
that clearing is impracticable. 

The above remarks apply to stones encountered on the surface or 
within reach of tillage implements. In most instances stones occur through- 
out the soi1 profile and the lower parent material, and these may pred 
sumably have an adverse effect on trop production. In particular, a bed 
of coarse grave1 or stones lying within three or four feet of the surface 
reduces the water storage capacity of the soi1 within the rooting zone. 

In the Regina map area clearing of stones is required particularly 
on the rolling or eroded portions of such glacial till soils as the Weyburn, 
Oxbow, Ardill, Amulet and Whitewood Associations. 

Some stone removal is also required where shallow deposits of 
glacioelacustrine material overlie glacial till deposits. These shallow 
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deposits occur in some areas of the Bradwell, Elstow, Tuxford and Bal4 
carres Associations. 

In the Regina map area the necessity for clearing trees is confined 
chiefly to moderately and gently rolling Black and BlackHGray glacial 
till soils such as the Oxbow and Whitewood Associations. 

SOIL CAPABILITY CLASSIFICATION FOR AGRICULTURE 

One of the requirements of the Canadian Land Inventory inaugurated 
in 1963 under the A.R.D.A. program was a soi1 capability classification 
for agriculture and this has been developed by members of the National 
Soi1 Survey Committee and A.R.D.A. officiais. The soils of Saskatche* 
wan are presently being evaluated in terms of this capability classification 
and this section of the report is devoted to a brief discussion of the criteria 
and methods being used throughout Saskatchewan and in the Regina 
area in particular. *, * * 

Outline of Soil Capability Classification 
The classification of soils according to their capability for agriculture 

is one of a number of groupings that cari be made from soi1 survey data. 
The Soi1 Capability Classification is based on the interpretation of soils 
in terms of the effects of climatic and soi1 limitations, and the general 
productive capacity for the growing of common field crops. 

In this classification, the minera1 soils are grouped into seven 
classes (Table 7) depending on their limitations and suitability for 
agricultural use. The first three classes are considered suitable for sus, 
tained production of common field crops, the fourth class is physically 
marginal for sustained arable agriculture, the fifth class is capable of 
use only for permanent pasture and hay, the sixth class is capable of use 
only for wild pasture, and the seventh class is for soils and land types 
considered unsuitable for arable agriculture or permanent pasture. The 
capability class is therefore indicative of the intensity or degree of the 
limitations as far as agricultural use is concerned, whereas the kinds of 
limitations are represented by subclasses which occur as divisions within 
capability classes. The subclass limitations are represented symbolically 
in order of their significance and a maximum of two subclass symbols cari 
accompany each capability class. Glass 1 soils are considered to have 
no significant limitations. 

In some regions of the province, the climate is considered to be the 
most important factor Iimiting the productivity of common field crops. 
Its influence on soi1 capability is recognized by designating zones having 
varying degrees of moisture deficiency (Cm) or of heat deficiency (Cs). 
*Outline of The tinadian Soil Capability Classificntirm for Agriculture. The National Soi1 Survey Corne 
mittee of Canada and Canada Land Inventory, A.R.D.A. June, 1964. 
**Guidelines to Soi1 Capability Classifications in Saskatchewan. W. L. Hutcbeon, J. S. Clayton, C. J. 
Acton, and W. Houston. Sask. Soi1 Survey, Univ. of Sask. 1964. 
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Wide range of field Moderately high. 20.0-25.0 bushels. 
crops-no significant to high. 
limitations. 

Table 7.-Criteria for the Soi1 Capability 
Classification in Saskatchewan. 

Capability Use and Yields and 
Class (1) Limitations (1) Productivity (1) carrying capacity (2) 

1. ........... 

2. ........... 

3. ........... 

4. ........... 

5 ............ 

Fairly wide range of moderately high. 15.5-20.0 bushels. 
field crops-moderate 
limitations. 

Moderate range of field Medium to 11.0-15.5 bushels. 
crops-moderately moderately high. 
severe limitations. 

Narrow range of field Low to medium. 9.0-l 1 .O bushels. 
crops-severe 
limitations. 

Unsuited to field crops Carrying capacity 
except perennial for- of less than 3 
age crops-serious acres per cow 
limitations. month. 

Unimproved permanent Carrying capacity 
pasture-serious of more than 3 acres 
limitations. per cow month. 

Unsuited for agricul- Non productive. Non productive. 
tural use-very serious 
limitations. 

6. ........... 

7. ........... 

- 
(r) As defined in the Outline of the Canadian Soi1 Capability Classification. Issued by: 

The National Soi1 Survey Committee of Canada and Canada Land Inventory. 
A.R.D.A., June, 1964. 

(s) For arable Classes I-4, yields are expressed in tenus of bushels of wheat per acre 
derived from long time average wheat yields (193261) in Sask.; for Classes 5 
and 6 carrying capacity is expressed in terms of acres per cow month. 

Three climatic*moisture zones have been established in Saskatchewan. 
The first zone (1Cm) includes the Black, and portions of the Grey Wooded 
and the Transition (Black-Gray ) Soi1 zones. It has no serious moisture 
deficiency and consequently only limited use of fallow is required for 
moisture storage. The second climatic#moisture zone (2Cm) includes 
the Dark Brown and parts of the Brown Soi1 zones. This zone is con 
sidered to have a moderate moisture deficiency and thus it is necessary 
to adopt practices for optimum moisture storage. One such practice is to 
use at least one-third of the trop acreage for summerfallow. The third 
climaticdmoisture zone (3Cm) includes the south west portion of the 
province formerly referred to as the Gray Brown subdzone, where there 
is a moderately severe moisture deficiency. 

The concept of the climaticemoisture zone means that soils occurring 
within the 1Cm climatic-moisture zone are potentially class 1 soils in the 
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absence of other subclass limitations, whereas soils cari attain, at best, 
a class 2 capability rating within the 2Cm climatic*moisture zone where 
the climatic limitation is more severe. Finally, class 3 is the optimum 
capability rating for soils in the 3Cm climaticemoisture zone. 

Climatic zones have also been established on the basis of heat defici- 
ency as expressed in terms of length of frost-free growing season. The 
Regina map area has no significant heat deficiency, and the growing 
season is generally adequate to bring common fiekd crops to maturity. 

Subclass limitations of the soi1 include deficiencies in moisture 
holding capacity (m), structure (d), fertility (f), or salinity (n). 
Droughtiness and deficiencies of soi1 moisture*holding capacity are 
dependent upon a combination of textural characteristics of the soi1 
profile to four feet, and organic matter content of the surface horizon 
as expressed by the zona1 soils. The effect of texture on soi1 capability 
within a single climatic~moisture zone is well illustrated by the capability 
classes established for Black soils which are potentially class 1 soils 
since they occur within the 1 Cm climatic#moisture zone. Black soils 
developed on moderately fine and fine textured (clay loam, silty clay 
loam, clay, heavy clay) parent matrials are considered as class 1 soils 
since they have no significant moistureOholding deficiencies. Medium 
textured soils (loam, silty loam, light loam) have moderate moistured 
holding deficiencies and are reduced to class 2m capability. Moderately 
coarse (fine sandy loam, gravelly loam) and coarse textured (sandy loam, 
gravelly sandy loam) soils are reduced to classes 3m and 4m, with 
moderately severe and severe moisture deficiencies respectively. 

In the Dark Brown Soi1 zone fine textured soils (clays and heavy 
clays) are considered to have no significant moisture-holding deficiency 
and therefore are regarded as optimum soils (class 2Cm) for the 2Cm 
climatic-moisture zone. Soils developed on medium and moderately fine 
textured parent materials (very fine sandy loam, loam, clay loam, sandy 
clay loam, silty clay loam) are considered to have a moderately severe 
moistureOholding deficiency and are reduced to capability class 3m. 
Severe moistureeholding deficiencies are exhibited by moderately coarse 
textured soils which are consequently reduced to capability class 4m in 
this zone. The combined effects of climate and texture mean therefore 
that fine textured soils with high moisture#holding capacity are essential 
for sustained productivity in the 2Cm climaticamoisture zone; however, 
this characteristic is less critical in areas of higher rainfall and greater 
moisture efficiency occurring within the 1Cm climatic zone. 

Physical deficiencies of soi1 structure and permeability are expressed 
in terms of the structure of subgroup profiles in relationship to parent 
material. No significant structural limitations are recognized in the Orthic, 
Calcareous or RegoChernozemic subgroup profiles with C or calcareous 
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horizons occurring below twelve inches. The structural limitation prea 
sented by Eluviated Dark Gray, Dark Gray Wooded and weakly to 
moderately developed Solonetz subgroup profiles is considered to be 
moderate, and soi1 Map Units dominated by these profiles are reduced 
to capability class 2d. However, strongly developed, massive, imperfectly 
drained profiles are reduced to class 3d due to poor structure and very slow 
permeability which result in moderately severe limitations to tillage 
and cropping. Similarly, shallow Solodized Solonetz profiles have serious 
deficiencies in structure and permeability which present serious tillage 
difficulties and unfavorable conditions for plant growth and root pene- 
tration; consequently these soils are reduced to capability class 4d. 

Soi1 fertility limitations (f) as expressed in nutrient deficiencies and 
nutrient unbalance are recognized in soils which are developed on Iow/ 
nutrient parent materials and which are generally unresponsive to good 
management practices. Thus Podzols and Orthic Regosols on coarse 
textured parent materials are soils with a low natural fertility status which 
is not easily corrected, and they are therefore reduced to capability 
class 4f. 

Soi1 limitations due to salinity (n) are expressed according to 
electrical conductivity measurements, or the visual presence of salts 
affecting plant growth. 

The subclass limitations of climate and soi1 (m, d, f, n) are considered 
more or less constant when referring to a given Soi1 Association. These 
factors have been considered collectively in establishing an initial soi1 
capability class for each of the common Soi1 Associations and Textural 
Types. The initial class represents the optimum class considered for these 
soils without modification by depreciatory features and conditions of 
the landscape in which the soils occur. Each initial class may include 
many different kinds of soi1 and many of the soils within one class may 
require unlike management and treatment. 

Following the establishment of the initial capability class for each 
of the various Soi1 Associations, the capability classification of soils 
within a specific map area may involve reducing the initial capability 
class because of unfavorable features of the soils or landscape. Subclass 
limitations which are associated with the various glacial land forms of 
the Regina map area include topography (t), waste sloughs resulting 
in poor drainage (w), excessive stones (p), and salinity (n). Subclass (s) 
is made up of soils where the limitations are caused by combinations 
of adverse soi1 characteristics (m, d, f, or n) where each limitation by 
itself is not sufficient to affect the initial class. 

Topographie limitations (t) are dependent on the slope class of 
simple slopes as well as on the frequency of slopes occurring in complex 
topography. Level to gently sloping and undulating !and forms with 
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simple slopes are considered to have no significant topographie limitations, 
whereas land forms comprised of a complexity of roughly undulating 
slopes (2*5%) or those of moderately sloping simple slopes (6-9yC) are 
reduced to class 2t. Further increase in slope or slope complexity results 
in moderately severe, severe, and very severe limitations, and the capa* 
bility classes are expressed as 3t, 4t, and 5t respectively. Very steeply 
sloping and strongly dissected or eroded valleys are considered non-arable 
and are classified as 6t. 

Limitations due to poor drainage (w) arise in soils where excess 
water accumulates due to poor soi1 drainage, high water table, seepage, 
or run off from surrounding areas. Imperfectly drained areas which are 
subject to intermittent water-logging are classified as 3w, whereas poorly 
drained areas such as sloughs, meadows and aspenmeadow complexes 
are classified as 5w. 

Soi1 Capabillty Classification for the Regina Area 
The information used for the capability classification of the Regina 

area was obtained from data recorded on field sheets by personnel of 
the Assessment Branch as well as from information regarding the Associa- 
tion and texture of soi1 areas delineated on the soi1 map of the Regina 
Sheet. This information was supplemented by that obtained from aerial 
photographs and topographie sheets. 

The information from the assessment field sheets was used to code 
the soi1 areas within each quarter section into their respective capability 
classes with the acreage expressed in terms of 10 per cent increments. 
Soi1 areas of similar capability or capability combinations were then 
delineated and indicated by a final capability coding, for example 3mlo: 
The first number (i.e. 3) of the coding indicates the capability class 
occurring within the enclosed area and the superscript number (10) 
signifies the proportion of land within this class expressed as a total of 
10 within a unit area, i.e. 3rnlo means 100 per cent of class 3 land per unit 
area. The letter (m) signifies the subclass limitation which places the soi1 
in class 3. Similarly, areas may be characterized by a combination of 
capability classes. For example, 3m8 5~2, means that 80 per cent of the 
area is reduced to class 3m due to a deficiency in soi1 moisturedhalding 
capacity and 20 per cent of the area is reduced to class Sw due to poor 
drainage. 

The information from the soi1 capability map of the Regina area 
has been tabulated (see Table 8) in such a manner as to permit the 
comparison of the capability codings for some of the more extensive 
soi1 Map Units shown on the soi1 map. The Soi1 Association and textural 
Types were arranged according to their initial capability class within 
each soi1 zone starting with the Black soils and followed by the Dark 
Brown and Brown soils. 
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Association 
and Type Map Unit 

Balcarres C ............ 
Edgeley CL.. .......... 

Oxbow L ................ 

Oxbow- 
Whitewood L.... 

Weybum L ........ 
Oxbow- 

Nearly level 
to flat 

Regina HvC ........ 

Very Steeply 
sloping and 

hilly 

Tuxford C ............ 

Weybum- 
Oxbow L .......... 

Elstow CL ............ 
Amulet CL .......... 

Claybank CL.. .... 
Brooking CL ........ 

Very steeply 
sloping and 

strongly 
dissected 

1'0 
16 2s2 5w2 
- 
- 

2m9 5w1 
- 

Initial 
capability 

ciass 

- 
- 
- 

2ts 5w2 

2mS 5w2 
2m7 5 ~ 3  

1 
1 

2m 

2md 

2m 

2cm 

2cm 

3m 
3m 
3m 

3m 
3m 

Bal 
Egl 
Eg3 
Eg4 
O1 
0 2  

Owhl 

o w 2  

R1 

R2 
T u  1 

w 0 2  
E l  
Am1 
Am2 
Ckl 
Bkl 

2cm10 or 
2cm93dw1* 
- 
- 

Very gently 
sloping and 
undulating 

Gently 1 1 Steeply 
sloping and Moderately sloping and 

roughiy sloping and strongly 
undulating gently rolling rolling 

- - 

2ms 5w2 or - 1  2m7 5 ~ 3 *  

Dark Brown Soils 
2cml0 or 
2cm9 3dw1 * 
2cms3dw2 
2cmlO or 
2cm93dw1* 

3m1 O 
3m9 5wl 

3m10 
3m1° 

- 

- 

- 
3s7 2cm3 

3m7 5w3 

3ms 5w2 

3m10 
3m10 or 
3m9 5w1* 

- 

- 

2md7 5 ~ 3  

2m7 5 ~ 3 *  
2m8 5w2 or 



Weybum L.. .......... 3m Wl 

Z? 
W4 

Bradwell L.. .......... Brl 
Trossachs CL ........ :: i Tl 
Asquith FL.. .......... 
Asquith SLLS ...... 2 A: 
Biggar SL .............. 4m W 

Sceptre HvC . . . . . . . . . 2cm 
Sceptre C.. . . . . . . . . . . . . 

2-z Ardill CL . . . . . . . . . . . . . . . . 
Hatton FI&L...... 4m 

2 Chaplin SL ..,,,,...,.. 5m 

SC1 
SC1 
Ad2 
Ht1 
Ch1 

Rouleau HvC. . . . . . . 

- 

- 
- 
- 

- 
- 
- 
- 
- 

- - 3se zcm4 3s6 2cm4 
- - 3m1° 3ms 5wa 

- - - - 4mbZ6 - - - yl~~~ 

Zona1 and Azonal Complexes 
3dw’o 
4dn6 3dw2 

5w2 
- 

- 
- 

Dune Sand . . . . . . . . . . . . 5m - - 
Runway . . . . . . . . . . . . . . . . . . - - - - 
Hillwash . . . . . . . . . . . . . . . . 

5pm- 
- - l - - - 

3m1° or 3m1° or 
3m0 Swr* 3me 5w1 * 

- 3m* 5~2 
3m0 5wr 3m 8 5~2 

- - 

3mr0 
4d10 
4ms 5w1 

- 

2% 5sa lzo * 

3m1° 
- 

Brown SO& 

3ms 5~2 
- 

$$ 5”w:Y 
- 

- 

- 
- 
- 

- 
- 

- 
- 

- 
3m7 5wa 

- 

5ml”- 

- - 
- - 

- 5m10 
- - 

- I - 

- 

- 
- 
- 

- 
- 
- 
- 
- 

- 

5t* 4; 
- 
- 

*Indicate a range of capability codings within the designated map unit and topographie phase. 

- 
- 
- 

- 

- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 

- 



The capability coding of the Map Units is generally dependent on 
the series combination depicted within the Map Unit; this relationship is 
best illustrated by reference to the Weyburn (W) and the Regina (R) 
Soi1 Associations (Table 8). The results show that within areas designated 
by Map Units containing significant Gleysolic series there are at least 
20 percent of the soils which have capability limitations due to poor drain 
age (w ). For example, areas mapped as W2 have a capability coding of 
3ms 5~2; similarly, the presence of Gleysolic soils in areas mapped as R2 
is reflected in the final capability coding of 2cm* 3dw2. In contrast to 
this, the capability codings of areas mapped as Wl range from 3mlo to 
3me 5wl indicating the absence of significant poorly drained areas; 
similarly, areas mapped as RI have a capability coding of 2cmg 3dwl. 

It should be noted that the distribution of capability classes within 
each soi1 Map Unit does not always correspond to the series combinations. 
This discrepancy may be explained in part by remembering that the 
bulk of the capability data were interpreted from assessment information 
which is based on earlier soi1 maps. 

The effect of topography on soi1 capability is somewhat dependent 
on the initial capability class of the various Soi1 Associations. For example, 
Table 8 indicates that the Amulet (Am) and Edgeley (Eg) soils developed 
on moderately sloping and gently rolling (69%) topography within the 
Dark Brown and Black soi1 zones respectively have common limitations 
due to poor drainage (5~2). However, it should also be noted that the 
Edgeley soils are reduced from class 1 to class 2t, because of topography, 
whereas the Amulet soils on similar topography (and of similar texture) 
are not reduced because their initial class permits the presence of the 
above topography. In both Associations, increases in slope class or slope 
complexity may be of sufficient magnitude to reduce some areas to a 
pasture class (5t), as illustrated by the very steeply sloping and hilly 
topography within the Amulet Association. 

Lesser effects of topography are evident in areas mapped as Tu1 
on gently sloping and roughly undulating topography (205% slopes) as 
compared to the same Map Unit in areas of gently undulating topo0 
graphy (1.5#3.5% slopes). In the latter case, most of the soils are placed 
in capability class 2cm, whereas most of the former soils on gently sloping 
and roughly undulating topography are reduced to capability cbss 3s 
due to accumulative soi1 factors, i.e. minor expressions of shallow, less 
fertile soils on knolls and Upper slopes. 

In the future, it is hoped that the soils within each map area Will be 
evaluated in the field with respect to soi1 capability criteria in addition to 
soi1 classification. The information from each type of classification will 
serve to guide as well as to complement the other. 
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Appendix 1 

DESCRIPTION AND ANALYSES 
OF 

? SOIL SERIES PROFILES 

Laboratory Methods and Procedures 

~ARTICLE SIZE DISTRIBUTION: 
The pipette method was used following treatment of samples with 

HC1 to remove carbonates, and with HzOz to remove organic matter. 
Sodium hexametaphosphate was used for dispersion. Fine clay was 
determined using a No. 2 International centrifuge. 
TOTAL NITROGEN: 

The microdKjeldah1 digestion technique using KzS04, concentrated 
H#O4 and 10% CuS04 and selenium as catalysts was employed. The 
ammonia was collected in boric acid and titrated with dilute HzSO+ 

ORGANIC CARBON: 
The dry combustion method was used for total carbon determination 

with carbon dioxide being absorbed in an excess of NaOH, precipitated 
as BaCOs, and back-titrated with HCl. The organic carbon was deter- 
mined by subtracting inorganic carbon from total carbon values. 
CaCOs EQUIVALENT: 

Inorganic carbon was determined by boiling the soi1 in dilute HC1 
containing stannous chloride. The CO, was absorbed in NaOH towers, 
precipitated with BaClz, and the excess NaOH titrated with HCl. The 
inorganic carbon values are converted to their CaC03 equivalents. 
CATION E~CHANGE CAPACITY: 

Saturation of the soils with ammonium ions was accomplished using 
1N NH40Ac adjusted to pH 7, employing the centrifuge technique. After 
displacement of ammonium with 1N KCl, nitrogen was determined by 
the microeKjeldah1 technique. 

E~CHANGEABLE CATIONS (ammonium acetate extractable cations) : 
Following extraction with 1N NH4 OAc, Ca++, Mg++, Na+ and K+ 

were determined by flame spectrophotometer analyses. Exchangeable H+ 
was calculated by difference. 
pH: 

Soi1 pH was determined by the soi1 paste method utilizing a glass 
electrode pH meter. 
ELECTRICAL CONDUCTIVITY: 

Electrical conductivity of the saturation extract from the soi1 samd 
ples was measured using a conductivity ce11 and bridge, values being 
reported in mmhos/cm. at 25°C. 
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Morphologieal Description, Ardill Association, Orthio Brown Series 

Horizon and 
Depths Color when Dry Color when Moist 

Primar~~sucture 
Grade Kind 

Seconda;ylaS&ructure 
Grade Kind Effervescence 

moderate, fine, granular ncne 

Texture 

clay loam 

-. 

-. 

.- 

.- 

.- 

.- 

.- 

.- 

Ap O-4” Ve;;&2grayish brown Moderate, ccarse tc fine, 
subangular blocky; 
crushes tc 

Bm 4-10” DarrYg2:72h broum Darryp’$sh brown Moderate, medium, pris- 
matic; breaks tc 

clay loam moderate, medium, ang. ncne 
ular and subangular 
blocky; crushes tc moder- 
ate, fine, granu1ar 

---- 

moderate, medium, sub- moderate 
angulnr blocky; crushes tc 
moderate, fine, granular 

Bk 10-17” GraFyhgl;rZown Olive 5Y 4/3 mode-rate, medium, pris- 
matic; breaks tc 

weak, COÛTS~, prismntic; 
breaks to 

&y loam 

Ckl 17-25” Olive 5Y 4/3 moderate, medium nnd strong 
coarse, subangular blocky; 
crushes tc moderate, fine, 
granular 

clay loam tc 
&y 

8 I- -- __ 
moderate, ccarse, subang- strong 
ular blocky; crushes tc 
moderate, tme and 
medium, granular I 

Olive 5Y 5/3 massive; breaks tc clay loam to 
clay 

Ck2 25”$ 

Physioel and Chemical Analyses, Ardill Association, Orthie Brown Series 

Organic Matter 

! l 

Cation 

Niti?e” 
Organic 

Exchange 
CaC03 Capacity 

Carbon yo Equiv.% meq/lOOg 

Parti& Size Distribution ‘% , I-,--1- 
Horizon 
and 
Depths 

Fine 
Clay 

C$~g;~ 
Sand 

12.3 

10.2 

Ap O-4” 

Bm 4-10” 

.O 27.9 31.1 14.8 0.21 2.02 0.40 26.9 18.5 7.2 1.7 0.3 

Ck 25”f -2~l-3.717.1118_7129.51-30.0/40.5123.41~--l 



Morphologiaal Description, Ardill Association, Calcareous Brown Series 

Horizon and 
Depths 

Apk O-5” 

Bi?jk 5.12“ 

Cca 12-16” 

c 
Ck 16”+ 

Color when Dry 

Dy;Yg$;F2h brown 

Grayish brown 
2SY 5/2 

Li$h:ybro,“ish gray 

Color when Moist 

Ve;y5?;:2grayish brown 

Olive 5Y 4/3 

Olive 5Y 4/3 

Olive 5Y 4/3 

Primar~~s”ct”re 
Grade Kind 

moderate, coarse, pri.+ 
matic tomassive; breaks to 

massive; breaks to 

massive; breaks to 

Secondary Structure 
Grade Class Kind Effervescence 

moderate, fine, granular moderate 

moderate, coarse and strong 
medium, subangular 
blocky; crushes to moder- 
ate, fine, granular 

moderate, coarse and strong 
medium, subangular 
blocky; crushes to moder- 
ate, fine, granu1ar 

moderate, coarse, sub- strong 
angular blocky; crushes to 
moderate, fine and 
medium, granular 

- 

.- 

.- 

Texture 

&y loam 

clay loam 

&y loam 

clay loam 

Physlcal and Chemical Analyses, Ardill Association, Caloareous Brown Series 

Parti& Size Distribution % Organic Matter Acetate Extractable Cations 
~--~---~~- Cation meq/100g. -~ 

ZP” C$$!g Fine %% Total 
Exchange ----- E.C.mmhos 

CaCOa Capacity /cm. 
Depths Sa”d Sand Sand Sand Silt 22 %$ Nizge” C%%$C0 Equiv.% meq/lOOg. Ca Mg K Na H pH at 25% 

----------------- 
Apk O-5” 14.2 11.8 14.3 40.3 28.0 31.7 14.0 2.47 25.7 16.8 6.8 1.7 0.4 7.7 1.2 

--~-~------~ 
B&jk 5x12” -11.712.337.428.733.9 13.4 19.5 15.50 7.8 0.8 

---~ ~- ------~ 
Cca 12-16” -11.912.838.6 13.9 31.0 30.4 17.1 18.00 7.8 0.8 

p------p--- ----- -~ 
Ck 16”f 10.7 1O.l 11.6 32.4 35.9 31.7 17.2 17.50 8.0 0.4 



Morphological Description, Chaplin Association, Orthic Brown Series 

Horizon and 
Depths 

Ap O-7” 

Color when Dry Color when Moist 

DyOkYgazF2h brown Virgyyb;,g2rayish brown 

Bm 7-13” Di;OYgaiF2h brown Ve,y$$lc,gZïayish brown 

Ckl 13-18” 

i-3 
ck2 18”+ Grayish brown Olive .5Y 4/3 

2.5.Y 5/2 

Drimary Structure 
Grade CISSS Kind 

Seconda$aSructur 
Grade Kind Effervescence Texture 

weak, medium, subangu- 
lar blocky; crushes to 

moderate, fine, granular none 
and indiwdual sand grains 

I 

sandy loam 

/ 

weak, medium to couse 
prismatic; breaks to 

fractions 

I I I 
massive; crushes to granular and various sizes 

of grave1 and sands 
sand 

massive; crushes to various sizes of gravels sand 

Physieal and Chen&al Analyses, Chaplin Assooiation, Orthia Brown Series 

Parti& Size Distribution y0 Organic Matter Acetate Extractable Cations 
~------~~- Cation meq/lOOg. -- 

HOtkO!l 
and CMgx;; Very Exchange ----- E.C.mmhos 

Fine Fine Total /cm. 
Depths Sand Sand Sand Sand Silt 

Total Fine Nitggen Organic CaC03 Capacity 
Clay Clay Carbon% Equiv.‘% meq/lOOg. Ca Mg K Na H PH at 25T 

~- ---------- 
Ap O-7” 57.1 16.5 3.677.212.99.9-- 6.4 0.11 1.40 13.5 10.5 2.0 0.6 0.4 7.5 0.5 

~-- ~------ 
Bm 7.13” 53.5 13.6 2.7 69.8------ 16.7 13.5 10.8 0.08 1.00 17.3 13.8 2.5 0.6 0.4 7.8 0.6 

~-~~~- ~- ----- 
Ckl 13-18” 79.9 9.5 1.0 90.4 4.3 5.3 -TF----- 8.0 0.4 

~--~--- 
Ck2 18”+ 74.5 17.5 2.8 94.8--- 2.4 2.8 2.0 8.0 0.5 



Morphological Description, Hatton Associatfon, Orthic Brown Series 

Horizon and 
Depths Color when Dry 

Apl O-5” Darryg%y;h brown 

Ah2 5-10” D”&r$sh broum 

Ah3 10-12” DyOkYgz;y2h brown 

Bml 12.19” DarOkYg~~~2h brown 

Bm2 19-25” Lig2h;le,; brown 

w 

Ck 25”f 

-t- 

.- 

.- 

._ 

.- 

._ 

._ 

Color when Moist 

Ve;%ia;F2grayish brown 

Ve;-$a;&2grayish brown 

Ve2ry5wF2grayish brown 

Olive brown 2.5Y 4/4 

__ 

_. 

__ 

-. 

_- 

-_ 

weak, medium to coarse, moderate, medium and 
prismatic; breaks to coarse, subangular blacky; 

crushes to single sand 
grains 

Primary Structure 
Grade Ciass Kind 

Seconda~yla~sructure 
Grade Kind 

weak, medium and fine single sand grains 
subangular blocky; 
crushes to 

weak, medium, subangu- sand grains 
lar blocky; crushes to 

weak, medium, subangw Sand grains 
lar blocky; crushes to 

weak, medium, prismatic; moderate, medium, SU~- 
breaks to angular blocky; crushes to 

single sand grains 

Physicsl and Chen&al Analyses, Hatton Association, Orthic Brown Series 

Effervescence 

none 

Texture 

fine sand 

none 

“O”E 

none 

fine sand 

fine sand 

fine sand 

none fine sand 

none to slight fine sand 

ah3 10+12’R1 33.4 t 50.4 1 8.1 1 91.9 1 2.3 1 5.8 / 3.2 1 0.07 1 0.75 1 1 6.2 1 5.9 1 1.0 1 0.1 1 0.2 1 1 6.2 1 0.4 

Bml 12.19” 33.1 ~-- 
Bm2 19.25” 33.8 

Ck 25”+ ---XT------- 25.3 



Morphological Description, Fox Valley Assooiation, Orthio Brown Series 

Horizon and 
Depths Color when Dry 

Ap O-3” 

Bt 3-6’l Gr$&h5br2ow” 

Bmk 6.12” 

Cca 12-21” 

f Ck 21”+ Gr#yhsl;i” wn 

- 

-- 

-- 

-- 

- 

Color when Moist 

Ve2w5p;/2grayish brown 

Dy.:k$sh brown 

Olive 5Y 4/3 

Olive 5Y 4/3 

Olive 5Y 4/3 

-- 

Prinlary structure 
Grade Glass Kind 

moderate, medium, sub- 
angular blocky; crushes tc 

moderate, medium, pris- 
matic; breaks to 

moderate, medium, pris- 
matic; breaks to 

massive, weak,verycoarse 
prismatic; breaks fo 

massivqcrushes to 

__ 

__ 

__ 

_. 

_. 

Secondary Structure 
-Grade Glass Kind 1 n;. 1 c,aè~zx 

moderate, fine, granular 

moderate, medium, angu- “one 
lar and subangular blocky; 
crushes to moderate, fine, 
granular 

clay loam 

moderate, medium, sub, strong clay loam 
angular blocky; crushes to 
fine granular 

weak, medium and coarse, strong clay loam 
subangular blocky;crushes 
to fine granular 

moderate, medium, 
granular 

strong clay loam to 
;:;:Y cl=y 

Physicsl snd Chemkml Analyses, Fox Valley Assooiation, Orthio Brown Series 

Parti& Size Distribution % Acetate Extractable Cations 
~- ----- 

andizon CM$$;~ Very 
Fine Fine Total 

Depths Sand Sand Sand Sand Silt 
~------~~ 

Ap 0.3” 2.5 10.4 27.5 40.4 25.2 34.4 22.2 
~- 

Bt 3~6~’ 0.8 5.4 34.740.920.638.5 -0.16 27.3 -------CG--- 1.82 36.1 27.0 7.8 
~--~ 

Bmk 6-12” 0.7 4.1 36.6 41.4 23.235.421.7---- 1.85 

Cca 12-21” 

Ck 21”+ 



Morphologies1 Description, Sceptre Association, Rego Brown Series 

Color when Dry 

Dark tiray 5Y 4/1 

Ckl 3-10” Olive gray SY 5/2 

Ck2 10-16” 

\o Ck3 16+ 
cn 

Gr$+h5~20wn 

Color when Moist 

Ve;y5$;:2grayish brown 

Olive 5Y 4/3 

Olive 5Y 4/3 

Olive 5Y 4/3 massive; breaks to 

-- 

_- 

_- 

Primary&ucture 
Grade Kind 

moderate, medium anc 
fine, subangular blocky 
crushes to 

massive; breaks to 

massive; breaks to 

Secondary Structure 
Grade Glass Kind 

moderate, medium and 
fine granular 

moderate, medium and 
coarse, subangular blocky: 
crushes to moderate, fine, 
granular 

moderate, coarse and 
medium, subangular 
blocky; crushes to moder- 
ate, fine, granular 

_- 

-- 

_- 

_- 

Effervescence 

none 

Texture 

&Y 

moderate heavy &y 

moderate heavy clay 

mcderate heavy clay 

Physical snd Chemieal Analyses, Sceptre Association, Rego Brown Series 

Parti& Size Distribution % Organic Matter Acetate Extractable Cations 
-----~~~- Cation meq/lOOg. -~ 

Horizon Exchange ----- E.C.mmhos 
and 

C;:;?g Fine EI% Total Total Fine Nitrogen Organic CaC03 Capacity 
Depths Sand Sand Sand Sand Silt Clay Clay 70 Carbon% J?.quiv.‘% meq/lOOg. Ca Mg K Na H pH .!%C 

Ap O-3” ‘0.60.8 -4.7-z-58.824.6--- 3.3 0.25 -0.50 2.73 44.7 32.79.52.80.3------ 7.5 0.8 
--- ~---~ 

Ckl 3-10” [ --CT---- 0.6 2.2 3.5 28.2 68.3 47.9 5.00 -7.6 0.5 

Ck2 10~16”0.60.72.5--- 
-~ -~ ----~-~ 

3.8 27.7 68.5 48.9 6.00 7.5 0.6 
~------~ - ~----- 

Ck3 16°C 0.6 0.6 2.1 3.3 27.0 69.7 48.3 7.40 7.60.5 



Morphologwal Description, Weybum Association, Orthic Dark Brown Series 

Ah O-6” 

AB 6-8” 

Bt 8-16” 

Ckl 16-28” 

\D Ck2 28”+ 
m 

Color when Dry 

D”;OkYga;islh brown 

Brown 1OYR 5/3 

Dark brown 10YR 4/3 

Li&;yy~~4wish brown 

_- 

_- 

_- 

_- 

moderate, coarse, pris- moderate, coarse, sub- strong 
matic to massive; breaks angular blocky; crushes to 
to moderate, fine, granular 

Light gray 10YR 7/3 massive; breaks to 

Ï Color when Moist 
DrimaryCl~octure 

Grade Kind 

moderate, medium, sub- 
angular blocky; crushes tc 

moderate, medium, pris- 
matic with pointed tops: 
breaks to 

moderate to strong, 
medium, prismatic breaks 
to 

Ï 
- -  

b 

-_ 

;; 

-_  

Seconda&;eStJcture 
Grade Kind 

moderate, fine, granular 

Effervescence 

none 

moderate, medium, sub- none 
angular blocky; crushes to 
moderate, fine, granular 

moderate, medium, sub- none 
angular blocky; crushes to 
moderate, fine, granular 

moderate, coarse, sub, strong 
ang$w bl%ky; crushes to 

Texture 

clay loam 

10am 

Physioal and Chen&al Analyses, Weybum Association, Orthic Dark Brown Series 

Particle Six Distribution y0 Organic Matter Acetate Extractable Cations ~---- -- ~~ - Cation meq/1oog. -~ 
Horizon 
and MedE? Fine %A: Total 
Depths Sand Sand Sand Sand Silt 

Total Fine NitEgen 
Exchange ----- 

Clay Clay C%!%%O Equiv.% meq/lOOg. Ca Mg K Na H pH 
CaCOa Capacity 

~------~ 
Ah O-6” 9.3 11.0 15.3 35.6 38.1 26.3 13.4 0.33 3.99 26.7 33.47.01.60.1---- 0.4 7.7 ~--~ ~~ ~~-- 
AB 6.8” 12.4 11.8 13.2 37.4 32.630.019.6- 0.25 2.17 22.8 20.3 0.1--- 8.2 2.8 7.7 0.3 ~- 
Bt 8-16” 8.7 9.3 15.433.427.738.923.1- 0.12 

-~ 
1.15 26.8 19.1~~~~~~ 0.1 7.4 0.3 --- ~~ ~------~ 

Ckl 16.28” ----13.312.440.4 14.7 34.1 25.5 13.1 16.35 8.1 0.4 ~-~ ~~~~ 
Ck2 28”f 14.1 12.4 12.2 38.7 37.6 23.7- 11.1 17.45 -8.6 0.8 



Morphological Description, Weybwn Association, Calcareous Dark Brown Series 

Ap 0.2” 

Bk 2-S” 

Cca 5.21” 

2 
Ck 21.30”+ 

Color when Dry 

Gray to grayish brown 
IOYR 5/1-5/2 

Primary Structure 
Color when Moist Grade Glass Kind 

Secondar &ructure 
Grade E Kind 

Ve;%p;y2grayish brown compound medium and moderate, fine, granular 
coarse, subangular blocky 
and fine and coarse, gran- 
ular; crushes to 

Effervescence Texture 

none to moderate loam 

Dark gray IOYR 4/1 Ds;rOkyYRl$ish brown moderate, medium, pris- moderate, medium and slight to moderate loam 
matic; breaks to fine. subanadar blocky: 

crus’hes to rxïoderate, firie; 
eranldar 

massive to moderate, moderate, coarse and moderate to sandy clay 
coarse, prismatic; breaks medium, subangular strong loam 
to blocky; crushes to 

moderate, fine, granular 

White to light gray 
2.5Y 8/2.7/2 

Pale brown 1OYR 6/3 massive to moderate, very moderate, medium and moderate loam 
coarse, prismatic; breaks coarse, subangular blocky; 
to crushes to fine and 

medium granular 

Horizon 1 Coarse & 1 I very 

Physieal and Chemical Analyses, Weybum Association, Csloareous Dark Brown Series 

Depths 1 Sand 1 Sand 1 Sand 1 Sand ( S 

0.39 4.23 24.5 29.0 4.7 2.9 0.1 7.5 0.7 



Morpholof$xal Description, Weyburn Association, Eluviated Dark Brown Series 
- 

_- 

_- 

- 

Horizon and 
Depths Color when Dry Color when Moist 

Primary Structure 
Grade Glass Kind 

Secondary Structure 
Grade Glass Kind Effervescence Texture ._ 

.- 

-- 

.^ 

-. 

-. 

Very dark brown 
1OYR 2/2 

moderate to weak, 
medium, subangular 
blocky and granular; 
crushes to 

Ap O-5” bark grayish brcwn 
IOYR 4/2 

moderate, fine, granular none 

Yellowish brown 
1OYR 5/4 

moderate, medium, pris- 
matic made up of moder+ 
ate, coarse, plates which 
crush to 

Ae 5-10” moderate, fine, granular none 

moderate, fine, granular none 

loam 

clay moderate, medium, pris- 
matlc composed of moder- 
ate, coarse, plates which 
crush to 

BA 10.15” Dark brown 1OYR 3/3 

moderare, medium, prip 
matic; breaks to 

clay Bt 15-21” 

S?i 
Cca 21*28” 

moderate, medium, sub- none 
angular blocky; crushes to 
moderate, fine and 
medium granular 

Light olive broum 
2.5Y 5/4 

massive to moderate, 
coarse, prismatic; 
breaks to 

massive; breaks to 

moderate, coarse, sub- moderate to 
angular blocky; crushes to strong 
moderate, fine, granular 

~&y clay 

&y loam Ck 28”+ moderate, medium tovery moderate to 
coax, suhangular blocky; 
crushes to moderate, fine 

strong 

and medium granular 

Physioal and Chemioel Analyses, Weybum Assoaiation, Eluoiated Dark Brown S&es 

Particle Size Distribution y0 

Ae 5.10” 14.8 11.7 18.1 44.6 33.3 22.1 13.0 0.07 0.80 14.8 7.9 0.7 3.8 0.6 2.5 6.3 
~----~ 

BA 10-15” 6.3 7.1 8.6 22.0 32.2 45.8 19.6- 0.08 0.80 23.7 8.1 0.8 0.2 2.6 6.3 0.8 ÏG----- 
~- ~~ 

Bt 15-21” --G----G-- 9.4 22.9 31.2 x27.2-- 0.08 0.91 30.9 -GI--------- 0.2 18.0 1.1 1.4 7.0 0.5 
-- 

18.3 ---~~- 
~~-~ ~~~~ 

&a 21-28” 15.6 14.8 48.7 27.5 23.8 15.6 21.50 7.8 0.5 ~- ----- 
Ck 28°C 17.1 13.7 12.943.728.427.916.5- 16.50 7.90.5 



Morphologiaal Description, Weyburn Association, Caleareous Meadow S+es 

Color when Dry Color when Moist 
PrimaryC,4&wture 

Grade Kind 
Secondar ,aysructure 

Grade E Kind Effervescence Texture 
Horizon and 
Depths _- 

_- 

Ahk 0.5” weak, medium, subang- 
ular blocky; crushes to 

moderate, fine, granular 1 slight to moderat 10a”l Dark gray to dark grayish 
brovm 

2.5Y 4/0.4/2 

Gray 2.5Y 5/0 

Very dark gray to black 
2.5Y 3/0.2/0 

ckg 5-12” moderate, medium to 
coarse. subangular blocky; 
crushes to 

moderate, medium, 
granular 

moderate loam 

silt loam Dark grayish brown to 
olive broum 

2.5Y 4/2-4/4 

weak, coarse, prismatic to 
massive; breaks to 

moderate, coarse and very moderate to 
coarse, subangular blocky; 
crushes to moder+te, fine, 

strong 

granular 

moderate, coarse, sub- moderate 
nnnular blockv: crushes 

Light gray 
2SY 7/2 

massive; breaks to Ckg 19*24”+ 

% 

1 P+e bTqw.n to Iight loam 

tohderate. fin&, pranularl 

Physieal and Chemical Analyses, Weyburn Association, Calcareous Meadow S&es 

I , Parti& Six, Distri+ution y? , 1 Organic,Matter 1 ^ 1 Acetate Extractable Cations ) I_^^ ~--- ---~~ LXlO” -~ 

andizo cMozgE$ Very 
meq, iuug. 

Fine Fine Total 
Exchange ~---- 

Depths Sand Sand Sand Sand 
Total Fine Nitrogen 

Silt Clay Clay y0 C%% Equiv.% meq/lOOg. Ca Mg K Na H pH 
CaCOa Capacity E.C7*os 

at 25+ 
&k o,y ~------~ 

-- -- ----~ 
39.7 44.9 15.4 0.60 7.7 ~----- ~~ ~~---~-~ 

Ckg 5*12” 42.5 47.4 10.1 -0.25 8.1 
~- 

---36.2-G-12.1----- 
~~- -- 

cca g 12.19” 0.08 -8.2 
~--~ 

Ckg19.24”+ 49.0 30.220.8----- 0.02 
~------ 

8.0 



Morphological Descriptfon, Amulet Association, Orthio Dark Brown Series 

Texture 
Horizon and 
Depths 

Primary structure 
Grade Class Kind 

Seconda&yla~stucture 
Grade Kind 

.- Color when Dry Color when Moist .- 

_- 

_. 

-_ 

_. 

-. 

clav loam 
.- 

.- 

.- 

.- 

._ 

-_ 

moderate, medium, and moderate, fine, granular 
coarse subangular blocky 
and granular; crushes to 

Ah O-6” 

- 

Bml 6-11” Dark brown IOYR 3/3 

“O”C? 

none clay loam 

clay loam 

moderate, medium, pris- moderate. medium and 
matic; breaks to coarse, subangular blocky; 

crushes to moderate, fine 
and medium, granular I- .- 

Bm2 11.17” moderate, medium, pris- moderate, coarse subang. 
matic: breaks to ular blockv: crushes to 

moderate;fine, granular 

Dz$YyyRel30jvqish brown “O”e 

moderate to 
strong 

moderate to 
strong 

moderate to 
strong 

moderate! medium to moderate, medium and 
coarse, prlsmatic; breaks to coarse, subangular blocky; 

crushes to moderate, 
medium, granular 

.- 
clay loam Ccal 17*22’J 

Cca2 22-29” 

E; 
0 

Grayish brown 
2.5Y 4/2 

&Y loam massive to weak medium, moderate, medium, sub- 
prismatic; breaks to angular blocky; crushes to 

moderate, medlum 
granular 

Li;h;;lii4 brown 

.- 
Ck 29”+ clay loam massive; breaks to moderate, medium, sub- 

angular blocky; crushes tc 
moderate, fine, granular 

Physioal and Chemical Analyses, Amulet Association, Orthio Dark Brown Series 

Acetate Extractable Cations 

Horizon 
and 
Depths 

Ah 0.6” 

Bml 16-11” 

12.8 Ix.?i l-l;.3 139.4 131.7 128.9 1 19.8 1 0.31 I- 3.41- I 

Bm2 11.17’/1 13.2 1 12.5 1 14.9 140.6 125.1 134.3 122.8 1 0.13 1 1.55 1 1 25.3 1 17.0 1 7.0 1 0.8 1 0.2 1 0.3 1 7.0 1 0.5 



Morphological Description, Amnlet Assooiatfon, Cal@areous Dark Brown Series 

Horizon and 
Depths 

Apk O-6” 

Color when Dry 

Dark grayish brown 
1OYR 4,‘2 

Color when Moist 
Primary Structure 

Grade Glass Kind 
Seconda ,~$xcture 

Grade ;Y Kind 

Dark brown IOYR 3/3 moderate, medium and 
coarse, subangular blocky; 

moderate, fine and 

crushes to 
medium, granular 

Bmk 6-14” Dark grayish brown 
IOYR 4/2 

weak, coarse, prismatic 
and very coarse, subang- 

moderate, fine, granular 

ular blocky; crushes to 

Cm 14.21” Ve;sa1;2grayish brown massive; breaks to moderate, coarse, sub- 
angular blocky; crushes to 
moderate, medium, 

-granular 

slight clay loam 

moderate to 
strong 

Ck 21”+ massive; crushes to moderate, fine and 
medium. granular 

Physical and Chemical Analyses, Amulet Assooiation, Calcareous Dark Brown Series 

Particle Size Distribution % 

1 7.5 1 0.6 Apk O-6” 1 14.0 13.1 12.5 39.6 26.1 34.3 19.9 0.17 1.94 2.00 23.9 27.2 3.3. 1.8 0.4 ~- 
13.6 13.939.928.032.116.3------ 

~~ --- 
Bmk 6.14” 12.4 11.40 

~- ---- 
13.4 14.1 40.9 27.6 31.5 19.0- 

~~ 
Cca 14-21” 13.4 

Ck Zl”+ ’ 11.5 13.114.539.129.031.916.2 



Morpholo&xl Description, Biggar Association, Orthic Dark Brown Series 

Horizon and 
Depths 

Ah O&” 

Color when Dry 

D~;Yg~~~2h brown 

Color when Moist 

Bm 7-11” Brown 1OYR 5/3 

Btj 11~18” Brown IOYR 5/3 
I I 

Cca-Ck 18”+ Pale brown 10YR 6/3 

-. 

_. 

_. 

-. 

-. 

- 

I 

Physical snd Chemicù Anelyses, Biggar Association, Orthio Dark Brown Serfes 

Parti& Size Distribution % 1 Organic Matter 

-1-I-I ~~ ~---. 
Horizon 

%Em 
Very 

and Fine Fine Total 
Depths Sand Sand Sand Sand 
-- ---. 
Ah O-5” 59.4 18.9 4.6 82.9 

~---. 

Primary Structure 
Grade Class Kind 

weak, medium and fine, single sand grains 
subangular blocky and 

GlaCdOeda’CYl?%:d ) ,Eewesce~ / ,,“~tU 

granular; crushes to 
I I I 

weak, medium, subangu- 
I 

single sand grains “O”e 
lar blocky; crushes to 

sand 

weak, medium, prismatic 
and subangular blocky. 

1 single sand grains 1 none 1 sand 

crushes to- 

weak, coarse, subangular single sand grains none 
blocky; crushes to 

structureless; crushes to sands and gravels moderate sand 

-~ 
E.3.mmhos 

AB S-ï”* 65.0 22.7 3.7 91.4 s.3 3.3 Trace 0.08 0.94 7.4 7.0 0.7 0.0 7.2 0.2 ~--~---~ ------y- 
Bm 7-11” 60.8 23.2 5.9 89.9 5.8 4.3 Trace 0.06 0.58 7.7 5.5 1.7 0.4 0.2 7.3 0.2 

-22.3-- 56.4 7.2 85.9 --YY-- 7.0 ----o.o 1.8 
~- ~---~-- 

Btj 11-18” 0.50 9.5 7.6 1.9 0.8 7.5 0.2 -~~--- .~~ 
-- CcaXk 18”+ 74.5 17.5 2.8 -2.894.82.4 -2.0 16.35 



Morphological Description, Asquith Association, Orthio Dsrk Brown Series 

Color when Dry 

Ap O-7” Li&tYbR”ish gray 

Ah2 7.12’< 

Bml 12-20” 

Bm2 20-30” 

Bm3 30-36” 

-~ 

Ck 36”+ 

- 

.- 

._ 

.- 

.- 

._ 

._ 

Color when Moist 
Primary Structure 

Grade Glass Kind 
Seconda&/Sysructure 

Grade Kind Effervescence Texture 

weak, medium, subangular single sand grains 
blocky and granular; 
crushes to 

none loamy sand 

Very dark gray 
IOYR 3/1 

weak, medium, prismatic single sand grains and none 
and coarse, subangular fine granular 
blocky; crushes to 

sandy loam 

-1 
Dark brown 

IOYR 4/3 
weak, medium, prismatic; single sand grains 
crushes to 

none loamy sand 

Very dark grayish brown 
IOYR 3/2 

weak, medium to coarse, single sand grains “C”e sandy loam 
prismatic; crushes to 

Very dark grayish brown weak, coarse, prismatic; single sand grains “C”C sandy loam 
lOYK3/2 crushes to 

-- ~-~ 

Yellowish brown 
10YR 5/0 

Structureless; crushes to single Sand grains none to slight loamy sand 

Physical and Chemical Analyses, Asquith Association, Orthic Derk Brown Series 

Particle Size Distribution’% Organic Matter Acetate Extractable Cations 
~~---~-~ ~ Cation -~ 

Horizon 
and C$:$:g Very 

meq/100g. 

Fine Fine Total 
Exchange ~--~~- 

Sand Sand Sand Silt 
Total Fine Nitrogen 
Clay Clay yo 

CaC03 Capacity 
Depths Sand C%%& Equiv.% meq/lOOg. Ca Mg K Na H pH 

~~--- ~~~~~~-_-~- 
Ap O-7” a.4 54.3 23.1 85.8 6.3 7.9- 4.3 0.11 1.12 8.4 7.2 2.1 2.0 0.1 4.9 0.6 

---~ 
9.5 41.9 25.0 76.4 TP---- 11.5 6.8 0.16 

~---~~- 
Ah2 7.12” 1.80 13.1 12.9 2.8 1.8 0.0 6.9 0.7 

Hml 12-20” --ÏG- 
--- --~~ 

49.2 18.8 83.5 -8.3 8.2 4.4 0.06 
~~ 

0.62 7.0 5.1 -0.9---- 1.0 0.2 6.9 0.4 
~~-- ~~ 

Bm2 20.30” 14.8 44.6 18.8 78.2 10.811.0-- 5.9 0.06 0.50 9.0 xi---------- 2.9 0.5 0.2 1.0 6.9 0.4 
--~~---~--~ ~-- 

Bm3 30-36” 12.0--------- 47.0 16.7 75.7 11.9 12.4 9.2 0.06 0.53 9.4 5.3 3.1 0.5 0.0 0.5 6.6 0.3 
~~ ~- ~~ 

Ck 36”+ 7.5 56.0 22.886.3-------- 3.9 9.8 5.1 0.04 0.34 7.2 3.2 y----- 0.4 0.0 0.9 6.8- 0.2 



Morphological Description, Bradwell Association, Orthic Dark Brown Series 

Ap 0.5” 

Em 5-13” 

Ckl 13-19” 

8 
4 

Cks 1 g-60”+ 
- 

Color when Dry 

DarrYgg;$h brown 

6rown IOYR 413 

Grayish brown to light 
brownish gray 

2SY 5/2-6/2 

Li;“ro,yish gray 

Color when Moist 

Ve~;$dc&mvn 

Primary Structure 
Grade Glass Kind 

moderate, medium, sub- 
angular bloçky; crushes to 

__ 

_- 
Very dark grayish brown moderate, medium, priw 
to dark grayish brown 

10YR 3/2.4/2 
matic; breaks to 

.- 

Dark grayish brown to 
grayish brown 

weak, medium, prismatic 
and cause, subangular 

2.5Y 4/2-5/2 blocky; crushes to 

Li$t$& brown massive and coax, sub- 
aneular blockv: crurhm to 

SecondwSructure 
Grade Kind 

moderste, fine, granular 

moderate, medium and 
coarse, subangular blocky; 
crushes to moderate, fine, 

granu1ar 

moderate, fine, granular 

moderate, fine, granular 

_- 

moderate 

moderate 

Texture 

sandy loam 

sandy loam 

sandy &y 
loam 



Morphological Description, Elstow Association, Orthio Dsrk Brown Series 

Horizon and 
Depths 

Ap O-6” 

Btl 6-10” 

Bt2 10-W 

8 
cn Ck 15”+ 

Color when Dry 

““102gR”4h brown 

Yellowish brown 
10YR 5/4 

Olive brown to light olive 
brown 2.5Y 4/4-5/4 

*ight brownish gray to 
light gray 2.5Y 6/2-7/2 

-_ 

-- 

- 

Color when Moist 

Ver&z&~wn 

D~okyy;l~,ish brown 

Dark grayish brown to 
olive brown 2.5Y 4/3 

Grayish brown to light 
olive brown 2.5Y 5/3 

Primar+&cture 
Grade Kind 

Secondary Structure 
Grade Glass Kind Effervescence Texture 

moderate, coarse and 
medium, subangular 
blocky and granular; 
crushes to 

moderate, fine, granular none 

moderate, medium, pri* moderate, medium and none 
matic; breaks to coarse, subangular blocky; 

crushes to moderate, fine, 
,granlIlar 

moderate, medium, pris- moderate, coarse and “‘3”e 
matic; breaks to medium, subangular 

blocky; crushes to moder- 
ate, fine, granular 

massive; breaks to moderate, coarse, sub- moderate 
angular blocky; crushes to 
moderate, fine, granular 

_- 

loam 

clay loam 

&y loam 

silty clay loam 

Physical and Chemical Analyses, Elstow Association, Orthio Dsrk Brown Series 

Particle Size Distribution % Organic Matter Acetate Extractable Cations 
-~ ~------ ~~ ~ Cation meq/100g. 

Horizon 
and CMQg;g V-Y Exchange ----~ E.C.mmhos 

Fine Fine Total Total Fine 
Depths Sand Sand Sand Sand Silt Clay Clay NitEge” 

CaCO3 Capacity 
C%$‘~ JZ.quiv.% meq/lOOg. Ca Mg K Na H pH ./%% 

-- Ap 0.6” -3.030.434.247.218.6 0.8 -tzi- 14.5 2.52 0.60 24.3 ---Fr--- 16.6 1.5 0.3 7.6 0.4 
--~---~-~~ ~~~~---~ 
Btl 6-10” 0.1 0.6 30.2 30.9 34.2 34.9 22.7 0.11 0.90 0.35 26.7 17.7 7.8 1.0 0.2 7.7 0.5 

~~--~--~ 
Bt2 10,15” 0.3 1.2 36.3 37.8 33.8 28.4 18.1 0.35 -11.9--- 22.6 7.4 2.8 TIF----- 7.8 0.5 

-0.1-- 0.1 1.6 1.8 64.234.0 
~~~- ~- -----~ 

Ck 15°C 15.9 12.65 8.1 1.1 



D”s” and 

Ap O-5” 

Bk 5-12” 

Cca 12-20” 

Ck 20”+ 

-_ 

-_ 

- 

Morphological Description, Elstow Association, Calcareous Dark Brown Series 

Color when Dry 

Grayish brown to light 
olive brown 2.5Y 5/3 

Grayish brown 
2.5Y 5/2 

- 

_- 

- 

Color when Moist 

Dark grayish brown to 
olive brown 2.5Y 4/3 

Olive brown to light 
olive broum 

2.5Y 4/4-5/4 

Dark grayish brown to 
olive brown 2.5Y 4/3 

.- 

Primary Structure 
Grade Glass Kind 

weak to moderate, coarse 
and medium, subangular 
blocky; crushes to 

moderate,. medium to 
coarse, prlsmatic; breaks 
to 

weak, coarse, prismatic; 
breaks to coarse, subang. 
ular blocky; crushes to 

massive; breaks to 

- 

_- 

Secondary Structure 
Grade Glass Kind Effervescence Texture 

moderate, fine, granular none 

moderate, fine, granular moderate to 
strong 

clay loam 

coarse, subangular blocky; mederate to 
crushes to moderate. fine. strong 

;$YtYClaY 

Physiosl and Chemieal Analyses, Elstow Association, Caloareous Dark Brown Series 

Parti& Six Distribution ‘% Organic Matter Acetate Extractable Cations 
~---~--~ 

Horizon Coarse & 
Cation 

Very 
meq/lOOg. -- 

and Fine Fine Total 
Exchange ----- 

Depths %!k? Sand Sand Sand Silt 
Total Fine Nitzgen 
Clay Clay 

Organic CaC03 Capacity 
Carbon% Equiv.o/, meq/lOOg. Ca Mg K Na H pH 

Ap 0.5” 9.0 ----~- 
~-~--~ 

9.3 25.9 44.2 32.1 23.7 17.1 0.13 1.98 0.0 23.3 17.2 4.9 1.0 --CT------- 7.0 0.9 ~- 
Bk 5.12” 5.3 4.6 28.037.935.526.617.7-------- 0.07 

~- -~- 
1.38 1.60 24.7 18.6 5.4 0.5 0.2 0.6 -7.6 ~----~~~ -~ ~~ ~- 

Cca 12.20” 0.6 0.8 23.8 25.2 43.2 31.6 19.6 11.05 -7.8 0.5 

0.315.1----- 15.6 57.1 27.3 14.6 
--~ 

Ck 20°C 0.2 10.60 8.1 1.8 



Morphological Description, Regina Association. Reao Dark Brown Series 

Ap O-8” Dark gray IOYR 4/1 

Ckl 8-30” 1 Brown IOYR 5/3 

Cl-2 30-60” 

Ck3 60-84” 

0 
4 

massive; crushes to moderate, medium, 
granular 

slight to 
moderate 

heavy clay 

massive; crushes to moderate, medium, 
granular 

slight to 
moderate 

heavy clay 

Physioal and Chemioal Analyses, Regins Association, Rego Dark Brown Series 

Particle Size Distribution % Organic Matter Acetate Extractable Cations ~~ ~------~~- Cation meq/100g. 

andizo C$;g;$ Vew Exchange ----- 
Fine Fine Total 
Sand Sand Sand Silt 

Total Fine Nitggen 
Clay Clay C%f%?& IZquiv.‘% meq/lOOg. Ca Mg K Na H PH 

CaCOa Capacity E.ci~hos 
Depths Sand at 25+ 

p-----p-ppy----- 
Ap O-8” ----0.4 0.5 1.5 2.4 23.5 74.1 33.7 0.24 2.64 0.80 52.5 44.0 12.0 2.9 0.4 7.3 1.2 

pp-------pp------- 
Ckl &30” 0.3 0.3 1.7 2.3 22.0 75.7 50.8 5.58 7.6 0.7 ~--~-~~~ ~- ----- 
Ck2 30-60” 0.7 17.2 82.1 43.3 7.50 7.4 3.8 ~~--~~~~~~~------ 
Ck3 60.84” 1.4 23.2 75.4 33.9 6.34 7.2 3.9 



Morphological Description, Regina Association, Orthic Dsrk Brown Series 

Horizon and 
Depths 

- 

Ap O-5" 

Color when Dry 

Dark gray 1OYR 4/1 1 

Color when Moist 

AB 5.15” 

Bm 15-24” Very dark grayish brown 
IOYR 3/2 

.- 

Bmk 24-30” 

.- 

Ck 30”+ Dark grayish brown 
IOYR 4/2 

Seconda;Syl&rwture 
Grade Kind Effervescence Texture 

moderate, medium and 
fine, granular 

“O”CT 

moderate, medium, 
granu1ar 

- 

_- 

-- 
nane heavy clay 

moderate, coarse and 
medium, subangular 
blocky; crushes to moder. 
ate, medium, granular 

moderate, coarse, sub- 
angular blocky; crushes to 
moderate, medium, 
granular 

moderate. medium and 
fine, granular 

slight to 
moderate 

- 

- 

_- 

, 

_- 

_- 

s 
- 

Primary Structure 
Grade Glass Kind 

moderate, medium and 
coarse, subangular blocky 
crushes to 

.- 
heavy clay 

moderate, coarse, sub- 
angular blocky; crushes tc 

heavy clay moderate, medium, pris- 
matic; breaks to 

heavy &y moderate,, medium to 
coarse, prlsmatic: breaks 
to 

massive to weak, cause, 
subangular blocky; crushe 

heavy clay 

Physieal and Chemical Analyses, Regina Association, Orthie Dark Brown Series 

xibution yo 1 Organic Matter 1 I ---A ~- Cation 

Total Fine Nitrogen 
Exchange 

Silt Clay Clay yo 
Organic QC03 Capacity 

Carbon % Equiv.% meq/lOOg. 
----- 

24.9 70.5 12.8 0.26 2.88 42.7 
------ -~ 

Acetate Extractable Cations -^_ Irnn” I I 

/cm. 
at25T 

0.4 

-0.4-- 7.4 0.4 
.- --~ 

3.6 5.8 23.9 70.3 14.8 0.31 3.33 44.8 40.2 14.7 3.7 

Bm 15-24” 
-~ 
Bmk 24.30” 

Ck 30”f 



Morphologieal Description, Regina Association, Gleysolic Series 

Horizon and 
Depths Color when Dry Color when Moist 

ABg 4x8” Gr$& 5”” 

Bg 8-15” Dark gray 
10YR 4/1 

8 
Cgk 15”f 

/ 
Gray 1OYR 5/1 

W 

Primaty Structure 
Grade Glass Kind 

Seconda&;~sructure 
Grade Kind Effervescence Texture 

moderate, coarse and 
medium, subangular 
blocky; crushes to 

moderate, medium and 
fine, granular 

““ne heavy clay 

massive to weakly pris- moderate, coarse, sub- none 
matic; breaks to angular blocky; crushes to 

heavy clay 

moderate, medium and 
fine, granular 

massive to very coax, 
subangular blocky; 
crushes to 

moderate, medium, 
granu1ar 

“O”C? heavy clay 

massive; crushes to moderate, medium, 
granular 

slight heavy &y 

Physical and Chemical Analyses, Regina Association, Gleysolic Series 

Particle Six Distribution% Organic Matter Acetate Extractable Cations -- -- --~~ - Cation meq/100g. -~ 
Horizon 
and 

C@Y-$ Very 
Fine Fine Total Total Fine Nitggen Organic 

Exchange --~-- 

Depths Sand Sand Sand Sand Silt Clay Clay 
CaC03 Capacity 

Carbon% Bquiv.% meq/lOOg. Ca Mg K Na H pH 
E.C%hos 

at 25+ ~- ~~- 
Ap O-4” 0.3 0.4 1.0----- 1.7 22.3 76.0 18.6 0.28 2.82 49.8 52.5 10.1 -0.2-- 7.2 7.5 1.0 

~~--~-~~ ABg &y 2.0 23.3 74.7 37.5 0.26 2.64 52.4 56.5 11.5 6.6 0.2----------- 7.5 0.5 
-- 

Bg 8-15” 1.8X7-78.536.8 
~-- 

0.26 2.70 49.3 60.0 15.8 6.00.3----- 7.6 0.4 ~-~. 
Cgk 15”+ 0.2 0.3 0.5 1.018.180.937.3 

-~- -~--~~ 
3.45 7.7 0.4 



Morphologioal Description, Brooking Association, Dark Brown Solonetz Series 

Horizon and 
Depths 

Ap 0.5” 

Btnj 5,14” 

Bnt 14-24” 

Ck 24-33“ 
+ 

8 
Cks 33”+ 

-. 

_. 

-. 

-. 

-. 

Color when Dry Color when Moist 

Very dark gray 
2.5Y 3/0 

Dark gray 
2SY 4/0 

Dark gray 2.5Y 4/0 

Primar~S&ucture 
Grade Kind T 

moderate, medium, sub- 
angular blocky; crushes t< 

strong, medium, pris- 
matic; breaks to 

strong, medium. pris- 
matic: breaks to 

massive; crushes to 

--~ 

massive; crushes to 

Seconda;;aysructure 
Grade Kind Effervescence 

moderate, fine, granular none 

strong and moderate, none 
medium, subangular 
blocky; crushes to moder- 
ate, medium, granular 

strong and moderate, “O”C? 
medium, subangular 
blocky; crushes to moder, 
ate, medium, granular 

moderate, medium, 
grat11&X 

slight 

Texture 

-. 

- 

heavy clay 

heavy clay 

heavy clay 

heavy clay 

Physicnl and Chemical Analyses, Brooking Association, Dark Brown Solonetz Series 

l’article Size Distribution% Organic Matter Acetate Extractable Cations 
~- -- -- -~ - Cation -~ 

Horizon 
meq/1oog. 

C$$F~ Very Exchange ---~~ 
and Fine Fine Total Total Fine Nitzgen Organic 
Depths Sand Sand Sand Sand Silt Clay Clay 

CaC03 Capacity 
Carbon’% Equiv.‘% meq/lOOg. Ca Mg K Na H pH ~- -- --~ 

Ap 0.5” 3.8 4.4 5.3-G-33.053.534.3- 0.19 1.96 33.7 15.09.0 2.1 0.5 7.0 6.2 0.7 ~~~~~~ 
Btnj 5~14” 2.7 2.4 3.7 8.8 27.0 64.2 45.- 0.13 1.32 41.4 ~15.4~~~~ 17.1 1.5 1.3 6.1 6.6 0.4 ~- --~ 
Bnt 14.24” 2.6 2.6 T-Ï------ 8.3 27.3 64.4 43.1 0.12 41.6 17.518.5------ 1.7 1.8 2.1 7.1 0.4 ~~ ~- --- 
Ck 24-33” 2.1 2.3 2.8----- 7.2 27.4 65.4 41.2 0.08 38.6 32.2 16.9 1.8 2.1 -7.6 1.2 

~- ~~~~~ 
Cks 33”+ 2.2 2.0--- 2.7 6.9 27.9 65.2 41.5 2.65 7.4 3.9 



Morphological Description, Btooking Association, Dark Brown Solod Series 

Secondary Structure 
Grade Glass Kind Effervescence 

$xirihn and 

Ap 0.4” 

Primary Structure 
Grade Glass Kind Texture 

clay loam 

Color when Dry 

Grayish brown 
1OYR 5/2 

Color when Moist 

Ve;;cl$rt,g2Iayish brown 
__ 

__ 

._ 

1 
-. 

._ 

._ 

-. 

_- 

_- 

_- 

_- 

L 

-. 

-_ 

-. 

-. 

-. 

-- 

_. 

-. 

_- 

. . 

_- 

.- 

.- 

._ 

moderate, medium and 
coarse, subangular 
blocky; crushes to 

moderate, fine and 
medium granular 

none 

Ae 4.8” moderate coarse, subang- 
ular blocky; with micro 
platy structure; crushes ta 

Gray 1OYR 6/1 

moderate, fine granular none 10~~ 

10atIl AB S-10” moderate, medium, sub- 
angular blocky; crushes tc 

moderate, fine, granular none 

Bntl 10-16” moderate, medium, 
columnar; breaks to 

ChY Dark brown 1OYR 3/3 moderate, medium, sub- none 
angular blocky; crushes to 
moderate. medium. 
granular ’ 

l 
Bnt2 16,19” moderate, medium, pris- 

matic: breaks to 
&Y moderate, medium, sub- none 

angular blocky; crushes to 
moderate, medium, 
granular 

Very,$;k g3r,aaish brown 

clay loam BCsk 19-30” moderate, fine, granular slight to moderat massive to weak, coarse, 
prismatic; crushes to 

Csk 30”+ moderate, coarse, sub, slight to 
angular blocky; crushes to moderate 
moderate, fine, granular 

clay loam massive; crushes to 

Physical and Chemical Analyses, Brooking Association, Dark Brown Solod Series 

Particle Size Distribution % ~--~---~~ 

andizon $Cg;$ Fine %I% Total Total 
Depths Sand 

Fine / Niz] Ii:;i& b( ~~~~~~~““I~ 
Sand Sand Sand Silt Clay Clay % 

_-----Y- 
Ap O-4” 11.9 11.8 11.3 35.0 28.1 36.9 22 .o I 0.17 I 1.91 l T ~ 24.8 1 10.8 1 6.3 1 2.2 1 0.5 1 5.0 1 6.5 1 0.6 

Ae 4-8” 



Morphological Description, Trossschs Association, Dark Brown Solodized Solonetz Series 

Horizon and 
Depths 

Ap O-6” 

Bnt 6-12” 

Cksl 12-20” 

Color when Dry 

Dark gray IOYR 4/1 

D~Okyg~;~2h brown 

Dark brown 1OYR 4/3 

Cca sa 20”+ D~okyg~;~2h brown 

L+ 
w 

Primary Structure 
Color when Moist Grade Class Kind 

VqrgydRr$,,yish brown moderate, medium, sub- 
angular blocky; crushes tc 

Very dark grayish brown moderate to strong, 
IOYR 3/2 medium, columnar; 

breaks to 

Dark brown 10YR 3/3 massive; crushes to 

VqrgyyRrt,g;rayish brown massive; crushes to 

, -- 

-- 

Secondary Structure 
Grade Class Kind 

moderate, fine. granular 

strong, medium, subang- 
ular blocky; crushes to 
moderate, medium, 
granular 

moderate, coarse, 
granldar 

moderate, coarse, 
granuklr 

- 

-- 

-- 

- 

Effervescence 

moderate to 
strong 

Physical and Chemical Analyses, Trossachs Association, Dark Brown Solodized Solonetz 

moderate to 
st*Cl”g 

- 

-. 

-. 

_. 

-. 

- 

sandy loam 

clay loam 

clay loam tc 
&y 

clay loam 

Horizon 
and 
Depths 

Parti& Size Distribution ‘% Organic Matter Acetate Extractable Cations 
_---~--~~- Cation 

C;g;~ Fine $2 Total 
Sand Sand Sand Sand 

Total Fine Nitrogen 
Silt Clay Clay Ap o-6,, 

14.1 18.4 20.7 53.2 27.0 19.8 12.7 0.20 2.26 ~-~-----~ 
Bnt 6-12” ( 11.4 1 14.4 ) 16.4 142.2 123.0 ( 34.8 125.7 1 0.16 1 1.52 1 1 27.0 1 6.2 1 12.8 1 0.7 1 7.2 1 1 7.6 1 3.0 

Cks 12x20”] 4.6 1 9.4 1 16.3 1 30.3 1 29.0 1 40.7 1 24.8 1 I I 8.60 I I I I I l 1 8.0 t 12.8 

cca sa 2o</+l 7.7 1 9.5 1 17.6 134.8 / 35.0 130.2 1 17.2 1 I 9.90 I I I I I I Ï 8.2 114.3 ~ 



Morphologioal Description, Tuxford Association, Rego Dark Brown Series 

Horizon and 
Depths 

Ap 0.6” 

Ck 6.60” 

Color when Dry 

Dark grayish brown to 
grayish brown 

2.5Y 4/2.5/2 

Li;~:yb~,~h gray 

Primary Structure Secondary Structure 
Color when Moist Grade Glass Kind Grade Glass Kind 

Ve2y+iyF2grayish brown moderate, medium, sub- moderate, fine, granular 
angular blocky and 
granular; crushes to 

G~.~+h5~own massive; crushes to moderate, fine and 
medium, granular 

Effervescence Texture 

none &Y 

strong clay 

physical md Chemical Analyses, Tuxford Association, Rego Dark Brown Series 

Particle Size Disttibution ‘% Organic Matter Acetate Extractable Cations ~~ ppyy------ Cation meq/lOOg. 

andrizon C$g;$ Very Exchange --y----..- E.3.mmhos 
Fine Fine Total 

Depths Sand 
Total Fine NitEgen 

Sand Sand Sand Silt Clay Clay Ca Mg K Na H pH d%-C 
~ ------ ppp--------- 

Ap O-6” 3.8 3.2 11.0 18.0 37.9 44.1 28.9 0.22 1.89 32.0 22.8 7.4 1.5 0.3 7.4 0.9 
~~~~~-~----------- 

Ck &60”+ ------TF 2.1 -7.1 2.8 39.3 53.6 29.4 8.40 8.0 0.4 



Morphological Description, Tuxford Association, Dark Brown Solonetz Series 

Effervescence Teïtllrt! Co:~r whcn Moist 
Primary&~ture 

Grade Kind 
Secondary Structure 

Grade Glass Kind 
Horizon and 
Depths Color when Dry 

_-~ 
-- -- *p 0-6’~ 

-  

none silty ciay 
loam 

“One silty &y 
loam 

~-~ 

none clay to heavy 
ClC3Y 

Dark brown IOYR 3/3 modcrate, medium. sub- 
angular blocky; crushes t< 

moderate, fine, granular 
3 
_- 

Very dark grayish brown 
10YR 3/2 

weak, coarse sub-angular 
blocky; breaking 

weak, medium, platy; 
crushing to modcrate,fine 

to gi?llXllar 

Ae 6~8” 

D,,ky&o,~sh brown moderate, medium, sub, 
angular and angular 
blocky; crushes to moder+ 
ate, medium, granu!ar 

strong, medium, pris, 
matic; breaks to 

Bnt 8-13” 

moderate, coarse, sub- 
anwlar blocky: crushes to 

strong silty clay Cca 13-21” Pale brown IOYR 6/3 

~- . ..__._. _.. 

Ckl 21-X” Pale hrown IOYR 613 

z 
P Ck2 26”+ 

moderate, fine, granular 

moderate, fine, granular 

-- .l 
strong silty clny 

moderate to silty clay 
strong 

-. 
Light olive brown 

2.5Y 5/4 
massive; crushes to 

- 

Physical and Chemical Analyses, Tuxford Association, Dark Brown Solomtz Series 

Particle Size Distribution ‘% 
---~,~,~ I I 

Organic Matter 
1p---1----p-- I I Cation I 

Acetate Extractable Cations 
me,J ‘--cl” I ~ -8 , lu”,. 

-1-l-l IE.C,mmhos 
ana Medlunl I-me t-me Total 
Depths Sand Sand Sand Sand Silt 

Total Fine Nitrogen 
Exchange Clay Clay y* 

Organic CaC03 Capacity 
Carbon T0 Equiv.7, meq/lOOg. Ca Na H pH .!%C 

~----.- Ap Oe6” 1.5 2.4 11.4 15.3 47.337.4 15.8 0.22 2.55 

29.1 

--),i;K 1 / / / 

22.4 -~ ~~ ~~ 
Ae 6.8” 1.1 2.3 12.6------ 16.0 45.3 38.7 23.8 0.13 1.29 27.5 11.9 --~ 
Bnt 8,13” 0.6 1.2 9.5 11.3 27.8 60.9 44.2 0.16 1.58 44.6 12.6 28.0 1.1 1.6 1.3 7.0 0.7 ~- 
Cca 0.7--- 1.6 3.0 48.2 

~.~ 
13.21” 0.7 48.8 24.1 18.15 7.7 4.2 ~~ 

Ckl 1.5 3.0--------- 5.8 
~~~~~ 

21-26” 1.3 46.8 47.4 18.4 12.70 -7.8 5.2 

-----.--- Ck2 
~~- 

26”+ 
~~~ 

2.6 2.9 5.6 11.1 46.1 42.8 20.0 12.30 7.8 6.7 



Morphologieal Description, Tuxford Association, Dsrk Brown Solod Series 

~+x&r~ and 

Ap O-6” 

Color when Dry 

Grayish brown to gray 
1OYR 4/1-5/1 

Ael 6.16” 

Ae2 16.23” Gray 1OYR 5/1 

Bnt 23.37” “y;;: br,;wn 

Cks 37”+ D”F$sh brown 

Color when Moist 

Black to very dark gray 
10YR 2/1-3/1 

Very dark grayish brown 
to dark grayish brown 

IOYR 3/2-4/2 

PrimaryCS&ucture 
Grade Kind 

Seconda;;aStsructure 
Grade Kind Effervescence Texture 

moderate, medium, sub- moderate, fine, granular none clay loam 
angular blocky; crushes to 

weak, medium, prismatic moderate, fine, granular none 
composed of moderate, 

;~k;clay 

medium, plates; crushes to 

moderate, coarse to fine moderate, fine, granular none 
daty: crushes to I si’t’oam 

massive; crushes to moderate, fine, granular moderate 

Parti& Size Distribution % 1 Organic Matter Acetate Extractable Cations 
~-~-- -I-I--- - Cation meq/100g. -~ 

andrizon CM~;$;~ Fine F%s Total 
Depths Sand Sand Sand Sand Silt ~- ~--~~ -~ 
AP O-6” 1.5 4.2 19.3 25.0 42.3 7.1 0.7 

0.9 6.1 6.2 0.3 Ael 6-16” 0.9 2.6 15.5 19.0 48.8 32.2 19.1 0.24 2.65 29.9 15.8 6.6 0.5 
~-- ~~ 

Ae2 16.23’! -3.013.617.5 0.9 57.6 24.9 12.5 0.33 2.71 
-- -- 

Bnt 23-37” -2.2 1.0 15.2 18.4 52.2 29.4 -0.15 14.3 1.71 
----~~ 

Cks 37°C -------CT 0.4 9.3 10.4 54.1 35.5 20.6 

Physieal and Chemical Analyses, Tuxford Association, Dark Brown Solod Series 

2.8 



Morphological Description, Claybank Association, Eluriated Dark Brown Series 

Horizon and 
Depths 

Ap 0~3” 

Color when Dry 

D’1;Ygg;F2h brown 

Btl 6-10” 

-- 

Bt2 10-16" 

Dark brown 1OYR 4/3 

Brown IOYR 5/3 

Cca 1 16-23” Grayish brown 
IOYR 5/2 

z 
Cm2 23.26" G r2ayZhg/rw” 

o\ 

Ck 26.34”+ 

Color when Moist 

Dark brown 1OYR 3/3 

D~okyg~;~2h brown 

Dark brown 1OYR 4/3 

Dark grayish brown 
10YR 4/2 

Light olive brown 
2.5Y 5/4 

Primary Structure 
Grade Class Kind 

moderate, fine, subangula 
blocky and coarse, gran- 
ular: crushes to 

moderate, medium, pris- 
matic; breaks to 

moderate, medium, pris- 
matic; breaks to 

moderate, medium, pris, 
matic; breaks to 

moderate,, medium to 
coarse, prlsmatic; breaks 
ta 

weak, coarse, prismatic to 
subang”lar blocky; crushe 
to 

massive; breaks to 

SecondayS&ucture 
Grade Kind Effervescence 

moderate, fine, granular “one 

moderate, coarse, platy; “one 
crushes to moderate, fine, 
granu1ar I 

moderate, medium, sub- “one 
angular blocky; crushes to 
moderate, medium, 
granubxr 

moderate, medium, sub- “one 
angular blocky; crushes to 
moderate, fine, granular 

moderate, coarse subang, slight 
ular blocky; crushes to 
moderate, fine, grnnular 

moderate, fine, granular slight 

moderate, medium, sub- slight 
anylar blocky; crushes to 
moderate, fine, granular 

Texture 

lOi%lI 

loam 

clay loam 

clay loam 

loam 

sandy loam 

loam 

Physical and Chemical Analyses, Claybank Association, Eluviated Dark Brown Series 

l’article Size Distribution y0 Organic Matter Acetate Extractable Cations ~~ ~-~-~ - Cation ~~ 
Horizon 
and $$;;z Very 

meq/100g. 
Exchange --~-~ E.C.mmhos 

Fine Fine Total 
Depths Sand Sand Sand Sand Silt 

Total Fine Nitrogen .Organic 
Clay Clay y0 

CaC03 Capacity 
Carbon’% Equiv.% meq/lOOg. Ca Mg K Na H pH FL%& 

~~ 
17.3 22.241.932.5zr12.7- 0.16 

~- 
Ap 0.3” 2.4 1.71 20.9 11.3 s.8----- 2.4 0.2 1.2 6.7 0.7 

~---~~ 
Ae 3-6” 2.2 16.0 19.6 37.8 35.5 26.7 15.0- 0.16 

~~-~~ 
1.57 19.6 10.2 5.7 1.7 0.2 Y---- 6.0 0.6 

~-~ 
Btl 6-10” 1.0 8.3 12.5 21.840.437.823.9 0.11 

~~~~-~~ 
1.08 26.5 15.0 7.9 1.2 0.3 3.1 5.9 0.4 

Bt2 10-16” 1.0 8.913.523.445.4 31.2 22.4 0.09 1.00 23.7 14.8 T.----- 0.9 0.6 6.7 0.4 
~--~ ~~~~ 

Ccal 16-23” 1.5 14.4 19.9 35.841.223.012.9 7.40 -0.s 7.7 
~----~- ~~ --~ ~~~~~ 

C~a223.26~ 5.5 28.6 23.9 58.0 26.1 15.9 9.4 3.75 7.90.6 

Ck X-34”+ 1 7.8 1 12.8 1 11.5 1 32.1 1 44.3 1 23.6 1 12.6 ( l 7.75 I l I I I I l 8.2 I 0.9 



Morphological Description, Claybank Association, Dark Brown Solod Series 

Horizon and 
Depths 

Ap O-6” 

Ahe 6.9’) 

Ael 9.14” 

Ae2 14e18” 

z 
4 

Bntl 18-24” 

Bnt2 24228” 

Bsk 2&34” 

Csa k 34”f 

-. 

-_ 

_- 

Color when Dry 

Brown IOYR 5/3 

Grayish brown 
1OYR 5/2 

Gray IOYR 5/1 

Velywgttf2ayish brown 

Dark brown 1OYR 3/3 

Dark brown 1OYR 4/3 

-. 

-. 

_. 

-. 

_- 

_. 

-. 

._ 

Color when Moist 
Primary Structure 

Grade Class Kind 

moderate, medium and 
coarse, subanaular blocky 
some platines;; crushes ic 

Dark brown 10YR 3/3 moderate, coarse, subang. 
ular blocky with weak, 
plates; crushes to 

D~okYg~;~2h brown weak, medium, prismatic 
and subangular blocky 
with weak, platy struc- 
tue; crushes to 

Dark gray IOYR 4/1 weak, medium, prismatic 
and subangulat blocky 
composed of weak, plates; 
crushes to 

Black IOYR 2/1 weak, medium, columnar; 
breaks to moderate, 
medium, subangular 
blocky; crushes to 

moderate, medium, pris- 
matic; breaks to 

Ve;8YRr3k,g2rayish brom massive to moderate, 
coarse, subangular blocky; 
crushes to 

Very dark grayish brown 
2.5Y 3/2 

massive; breaks to 

_. 

, __ 

__ 

_- 

__ 

.- 

.- 

.- 

SecondaEr&S$xture 
Grade Kind 

moderate, fine, granular 

Effervescence 

IlO”e 

moderate, fine, granular none 

moderate, fine, granular none 

moderate, fine, granular none 

moderate, medium, 
gramdar 

moderate, medium, sub- none 
angular blocky; crushes to 
moderate, medium 
granukxr 

moderate, fine, granular slight 

moderate, coarse, subang- 
ular blocky; crushes to 

slight 

moderate, fme and 
medium, granular 

- 

-- 

.- 

- 

Texture 

loam to clay 
loam 

loam 

10Zlm 

silt loam 

clay loam 

clay loam 

clay loam to 
loam 

loam 



Physicsl snd Chen ” I - 

l’article Size Distribution % 1 Organic Matter 1 I ,.. I Acetate Extra~~-ble Cations 

mica1 Anal~~es. Clavbank Association. Dark Brown Solod Series 

~- ---I- ~-~ C;atmn meq, lu”!& ~_ 

:ndrizo 
Coarse 81 Very Exchange ~ ~ ~ ~ .~--- E.C.mmbos 

M~:~m 
Fine Fine Total Total Fine 

Nit7ge” 
Organic CaC03 Capacity 

Depths Sand Sand smd Silt Clay Clay D <:arbonyo Equiv.70 meq/lOOg. Ca Mg K Na H PI-l &FC 
~~~-.-.~_~~~--~~ ~~_---~~ ~~-- 

Ap O-6” 20.5 20.4 4.3 45.2 27.2 27.6 12.4 0.19 1.96 20.0 9.6 3.9 2.4 0.3 3.8 6.1 1.1 
-_-__----.-. - --~ ~.~-- 

Ahc 6-9” 12.3 -15.7 12.9 40.9 35.2 23.9 13.1 0.17 2.01 20.3 9.9 6.2 1.5 0.3 2.4 5.7 1.0 
~~~ ~~ -~ ~~ -~~ 

5.8 0.8 
--- 

6.2 0.6 

Ael 9.14” 12.4 11.3 12.8 36.5 42.1 21.4 13.4 0.09 0.85 16.2 6.6 5.6 0.9 0.4 2.7 
~- 

7.9 8.2 11.327.456.715.9 -0.07 3.7 0.83 
------ ~- 

Ae2 14-18” 12.4 3.9 6.8 0.7 0.7 0.3 ~-~-~~-~ -------- 
Bntl 18-24” 8.7 8.3 8.7 25.7 32.6 41.7 31.0 0.10 0.93 32.5 5.0 21.7 1.4 1.4 3.0 6.9 0.7 

------- -------- 
Bnt2 24.28” 12.5 11.510.1 34.1 27.9 38.0 27.6 0.06 27.0 5.2 19.3 1.2 2.0 7.8 2.1 

~~ ~- ------ ~--~ 
Bsk 28.34” 12.7 11.6 13.9 38.2 27.933.9 19.5 5.20 7.8 4.1 

~~ ~~ ppppp--------- 
Csa k 34”+ 1 13.0 1 13.1 1 11.9 1 38.0 129.7 132.3 1 15.7 1 I 8.80 I I I I I I I 7.8 ( 6.0 



Morphologieal Description, Oxbow Association, Orthtc B18ck Serles 

Color when Dry Color when Moist 

Ah 0.6” Dark gray IOYR 4/1 

Bm 11.17” Brown IOYR 5/3 

Bms 17.21” Dark broum 1OYR 4/3 

Bmk 21-25” 

Cca 25.43’! 

z \o l 
II Cca 43°C 

.- 

.- 

.- 

._ 

._ 

.- 

.- 

Brown IOYR 5/3 

Prinlary structure 
Grade Glass Kind 1 

Secondary Structure 
Grade Glass Kind Effervescence TeXtUr‘Z 

weak, coarse, prismatic 
breaking to 

weak, coarse, prismatic; moderate, coarse and none 
breaking to mediumsubangular 

sandy clay 
loam 

blocky 

moderate, coarse and 
medium, prismatic 
breaks to 

weak, medium and fine 
subangular blocky; 
crushes to fine granular 

none sandy &y 
loam 

moderate, medium, sub- moderate, fine, granular slight 
angular, blocky; crushes to 

sandy clay 
loam 

moderate, medium, sub- 
angular blocky; crushes to 

moderate, fine, granular 1 slight 1 %I;$ clay 

massive to weak, medium moderate, fine, granular moderate 
and coarse, subangular 

sandy clay 
loam 

blocky; crushes to 

massive; crushes to moderate, fine, granular moderate sandy loam 

Physical md Chemioal Analyses, Oxbow Association, Orthic Black Series 

I”V& 
-l-l- I--I- E.C.mmhos 

Parti& Size Distribution yo 

~-~ 
---- Ah O-6” 21.5 15.2 14.2 50.9 28.9 20.2 13.3 0.32 3.65 25.1 21.1 6.2 2.6 0.0 7.2 0.5 ~--- --- ~~~-~~-_ 

AB 6-11” 18.1 14.2 14.4 47.8 30.8 21.4 16.3 0.18 2.06 22.3 18.3 6.8 1.8 0.1 7.6 0.6’ ~~~~ 
~~-~ 

~~- 
Bm 11.17” 19.7 15.1 15.7 50.1 29.3 20.6 17.5 0.10 0.97 18.4 12.4 4.9 -XT----- 1.5 7.7 0.2 ~- 

48.330.820.916.9 
~- -- --~~ 

Bms 17.21” 18.2 12.9 16.2 0.85 7.9 4.3 ~-- 
36.640.423.016.2 

~--- ---_ 
Bmk 21-25” 14.1 9.8 12.7 2.40 8.1 5.1 

Cca 25.43”1 22.2 1 14.4 ) 12.4 148.9 130.0 121.1 1 12.3 1 

II Cca43’~+ (24.41.1. ~ 

I I 13.70 I I I I I I I 8.2 I 7.7 

15 2 10 5 ( 50.0 133.2116.7110.01~I~114.401~/-I-I-I-I~18.4l9.0 



Morphologiosl Description, Oxbow Association, Calcareons Bleolr Berfes 
- 

-- 

-- 

-- 

-- 

- 

Horizon and 
Depths Color when Dry Color when Moist 

Primary Structure Secondary Structure 
Grade Glass Kind Grade Class Kind Texture 

sandy loam 
_- 

_- 

_- 

-- 

- 

moderate, medium, sub- 
angular blocky and gran. 
ular; crushes to 

moderate, fine, granular Ap 0.9” 

Bmk 9-16” Pale brown 1OYR 6/3 

none 

moderate sandy loam moderate,. medium to 
coarse, prlsmatic; breaks 
to 

moderate. medium and 
coarse, subangular blocky; 
crushes to moderate, fine, 
granu1ar 

Cca 16-24” moderate, coarse, subang* 
ular blocky; crushes to 
moderate, fine, granular 

strong massive to weak, coarse, 
prismatic; breaks to 

sandy loam 

sandy loam 

Light olive brown 
2SY 5/4 

F; 0 moderate, fine, granular strong massive; crushes to Ck 24”+ 

Physicsl and Chemical Analyses, Oxbow Aesocietion, Calcareons Black Series 

Partide Size Distribution ‘% 1 Organic Matter 1 l 

Horizon 
and 
Deoths 

Ck 24”+ 1 27.8 122.5 1 16.3 166.6 t 17.7 1 15.7 1 10.8 1 I 19.00 I I t l I 1 8.3 ( 0.4 



Morphological DesQription, Oxbow Association, Low Eumic Eluviated Gleysol Series 

T _. 

__ 

_- 

.- 

.- 

__ 

- 

Primary Structure Secondary Structure 
Grade Glass Kind Grade Glass Kind Effervescence Texture 

Horizon and 
Depths 

- 
LH 1-O” 

Color when Dry 

Ve;;Ggi,yyish brown 

Color when Moist .- 

._ 

_- 

_- 

.- 

.- 

- 

._ 

._ 

._ 

._ 

._ 

._ 

- 

structureless organic 
matter in various stages 
of decomposition 

Ae O-5” Light gray IOYR 7/1 moderate, fine to medium 
platy; crushes to 

moderate, fine, granular IIOIW loam 

IlOIE silty loam AB 5-8” weak, prismatic,, and 
moderate, medun, sub- 

moderate, fine, granular 

angular blocky; crushes to 

Btg 8~17” moderate, medium, pris- moderate, medium, 
matic and subangular granu1ar 
blocky; crushes to 

moderate clay loam massive; crushes to moderate, medium 
granular 

Bkg 17-22” 

-1 
Cgk 22”+ Pale brown IOYR 6/3 strong sandy loam massive; crushes to moderate, medium 

and fine, granular 

Physical and Chemioal Analyses, Oxbow Association, Low Humic Eluviated Gleysol Series 

T .- 

.- 

._ 

.- 

._ 
_ 

.- 

Particle Size Distribution y0 

1.12 I 17.43 I 1 64.8 134.2 1 8.8 1 5.1 1 0.0 / 16.7 1 6.2 1 0.6 

0.07 1 0.69 1 1 7.4 1 3.6 1 1.0 1 0.3 / 0.3 1 2.2 1 6.2 1 0.2 



Morphological Description, Whitewood Association, Dark Gray Wooded Series 
- 

-- 

-- 

-- 

-- 

-- 

-- 

- 

- 

_- 

_- 

_- 

_- 

-- 

Horizon and 
De@s Color when Dry Color when Moist Id 

-- 

-- 

a* 

Effervescence Texture .- 
Structureless organic 
matter in various stages 
of decomposition 

LH 1-O” 

Ah 0.2” moderate, medium and 
coarse, subangular blocky; 

moderate, fine, granul 

crnshes to 

“Cl”t? 

none 

none 

Ahe-Ae 2.8” sandy loam moderate, medium to moderate, fine, granul 
coarse, subangular blocky 
composed of plates; 
crushes to 

moderate, medium, pris- moderate, medium, 
matic composed of moder- g!X”“lar 
ate, medium, subangular 
blocky peds; crushes to 

Dark gray 1OYR 4/1 

Dark brown 10YR 4/3 

Dark gray IOYR 4/1 

Dark brown IOYR 4/3 

ar 

-- 

-- 

ar 

a* 

-- 

.ar 

Bt 8~14” 

Brown IOYR 5/3 weak, medium to coarse, moderate, fine, granul 
subansular blockv and 

slight 

slmng 

Bk 14-20” 

Ccal 20~25” 

prismatic; crushei to 
/ 

Brown IOYR 5/3 weak, coarse, prismatic 
and subangular blocky; 
crushes to 

moderate, fine, granul 

massive: crushes to 1 moderate, fine, granul Pale brown IOYR 6/3 sandy loam Cca2 25”+ strong 

Physical and Chemical Amlyses, Whitewood Association, Orthic Dark Gray Series 

LH 1-O” 0.93 13.97 54.1 39.5 10.1 2.2 0.1 2.2 6.6 0.6 
--~ 

Ah 0.2” 20.6 15.9 13.6 50.1 30.719.210.4- 0.45 
~~~~~ 

6.42 -32.2---- 25.9 3.5 1.1 0.1 1.8 6.4 0.4 
~~~--~ -- 

Ahe-Ae 2-8“ 24.3 18.3 13.6 56.2 26.0 17.8 12.4- 0.11 1.25 16.2 774.5 2.9 -6.3 0.4 
~---~ 

Bt &14” 23.9 15.0 12.5 51.4 26.3 22.314.4 0.05 0.49 16.3 -6.8-- 11.5 1.7 -6.4 0.2 

Bk 14,20“ 24.4 16.714.155.223.421.413.9 0.87----- -6.9 0.3 
~--- --- ----~ 

Ccal 20-25” 26.4 17.6 11.4 55.4 23.5 21.1 11.9 17.35 7.7- 0.3 
~~-~ ---- ~~ ~~-- 

CC~% 25”+ 25.5 16.8 11.3 53.6 19.8 26.6 9.0 23.10 7.8 0.3 



Morphological Description, Edgeley Association, Orthic Blaok Series 

;Iizosn and 
Color when Dry Color when Moist 

Primary Structure 
Grade Class Kind 

Ap O-5” moderate, medium, sub- 
angular blocky and gra”. 
ular; crushes to 

Bt 5-8” Brown IOYR 5/3 moderate, medium, pris 
matic; breaks to 

Stk 8.12” moderate. medium to 
coarse, prlsmatic and sub- 
angular blocky; crushes tc 

Cca 12.25” 1 Li;h;&$wish brown 

I ’ 

moderate, coarse, sub- 
angular blocky to massive; 
crushes to 

Ck 25”f massive; crushes to 

__ 

-- 

-- 

, __ 

__ 

Secondary Structure 
Grade Glass Kind Effervescence Texture 

moderate, fine, granular 

moderate, medium, sub- “O”CT sandy clay 
angular blockyi crushes to loam 
moderate, medmm, 
granu1ar 

moderate, medium, 
granukir 

moderate, fine, granular sandy clay 
pm to &y 

moderate, fine, granular strong sandy loam to 
sandy &y loam 

tihysical and Chemical Analyses, Edgeley Association, Orthic Black Series 

Parti& Size Distribution $X0 Organic Matter Acetate Extractable Cations 
_---~--~~- Cation meq/100g. ~~ 

ZP Cg;;;$ V-Y Exchange --~-- E.J.mmhos 
Fine Fine Total Organic 

Depths Sand Sand Sand Sand Silt 
Total Fine Nitrogen 
Clay Clay f.& 

CaC03 Capacity 
Carbon’% Equiv.% meq/lOOg. Ca Mg K Na H PH a!%% 

~---~-- ~-~ 
Ap O-5” 23.8 14.4 11.5 49.7 27.0 23.3 12.5 0.25 3.02 22.8 19.5- 7.3 -0.1--- 2.7 6.5 0.7 

----14.6 16.7 
~---~~~ ~- ~~-~ 

Et 5,s” 17.0 48.3 22.2 29.5 18.8 0.12 1.25 22.3 12.4 -0.9 9.1 0.2 6.5 0.3 
&k &12!, ~----~~~ 

~-~---~-~~ 
16.3 14.0 16.3 46.6 24.2 29.2 16.9 1.29 7.0 0.5 

py----p----------- 
Cca 12-25” 14.8 14.1 16.9 45.8 26.9 27.3 13.6 20.40 7.8 1.4 

16.0- 14.1 
p-------------- 

Ck 25”f 16.1 46.2 27.1 26.7 11.6 18.85 8.1 3.2 



Morphologioal Description, Cudworth Association, Rego Black Series 

Horizon and 
Depths Color when Dry -~ 

Ap O-4” 

Ahk 4.8” 

- 

Cca 8*30” 

Csak 3O”f 

G 
-P 

Color when Moist 

Black IOYR 2/1 

Very dark gray 
IOYR 311 

Li~~yyRelI$sh brown 

Yellowish brown 
IOYR 5/4 

PrimaryCStucture Secondary Structure 
Grade Kind Grade Glass Kind 

weak to moderate, 
medium to coarse, sub- 

moderate, fine, granular 

angular blocky and gran- 
ular; crushes to 

weak, medium to coarse. weak, fine, granular 
prismatic; crushes to 

massive; crushes to weak, fine, granular 

massive; crushes to moderate, fine. granular 

Physical and Chen&al Analyses, Cudworth Association, Rego Black Series 

Effervescence 

slight 

Texture 

loam to &y 
loam 

moderate &y loam 

strong Ioam 

_____ - __.- ctable C&ons 
meq/1oog. 

Organic Matter &.+MP Fvtrn 

Total Fine Nitrogen 
Clay Clay yo 

7.6 1.3 Ahk 4-8” I-’ ” 1.6 



Morphologiosl Desoriptfon, Balcarres Asmoiatlon, Rego Black Series 

Ap 0.5” 

ca 5.12” 

Ckl 12LW’ 
/ 

Ck2 20”+ 
I 

z 
v\ 

Color when Moist 

Black 1QYR 2/1 

D~Okyg~;~2h brown 

Primary Structure 
Grade Glass Kind 

moderate, medium and 
coarse, subangular 
blocky; crushes to 

massive to weak, coarse, 
orismatic; crushes to 

massive; crushes to 

massive; ctushes to 

Secondary Structure 
Grade Glass Kind Effervescence TCdUIX 

moderate, fine, granular slight &Y 

moderate, fine, granulat 

moderate, fine, granular 

moderate, fine, granular 

strong 

moderate 

moderate 

&y 

heavy clay 

heavy clay 

Physical and Chemioal Analyses, Balcarres Association, Rego Blsck Series 

Parti& Size Distribution % Organic Matter Acetate Extractable Cations meq/lOOg. 
~----~- ~~ Cation --- ----~ 

zPon CMg$?g Fine %z Total 
Exchange E.C.mmhos 

CaC03 Capacity 
Depths Sand Sand Sand Sand SiIt Clay Clay 

Total Fine Nit+xxgen 
C%%?& Equiv.yO meq/lOOg. Ca Mg K Na H PH .C%C 

~------~ pp------ 
Ap O-5” 3.1 1.7 3.1 7.9 37.1 55.0 21.6 0.27 5.75 40.7 46.6 10.3 2.0 0.1 7.6 0.6 

1.71.0 -4.636.259.2 1.9 -0.16 28.7 
~- ~-~---~~ 

Cca 5.12” 16.30 7.7 0.4 
ppp--y---- ---~-~ 

Ckl 12-20” 2.1 0.9 1.7 4.7 33.4 61.9 34.1 14.75 7.8 0.4 
ppp-------- 

Ck2 20”+ -1.0 1.9 -4.633.961.5 1.7 33.3 12.00 7.9 0.4 



Morphological Description, Caron Association, Dmk Brown Solonetz Series 

Horizon and 
Depths Color when Dry Color when Moist 

Ap O-6” Dark grayish brown 
IOYR 4/2 

AB 6-10” D~OkyyJ14c$sh brown 

Bnl 10-16” Yellowish brown 
1OYR 5/8 

I- 
I 

Bn2 16-28” Yellowish brown 
IOYR 5/4 

I 

Li~~yY,$ish brown 
I 

Primary Structure 
Grade Cl?.% Kind 

Seconda:$ S:ructure 
Grade a Kind 

moderate, medium. sub- 
angular blocky and gran- 

moderate, fine, granular 

ular; crushes to 

moderate, coarse, subang. 
ular blocky; crushes to 

moderate, fine, granular 

strong, medium, prismatic; strong, medium, angular 
breaks to blocky; crushes to moder- 

ate, medium, granular 

-/-- 
massive to moderate, moderate, medium, gran- 
coarse, prismatic; crushes ular to single sand grains 
to 

massive; crushes to moderate, fine, granular 
and single sand grains 

Physical md Chemical Analyses, Caron Association, Dark Brown Solonetz Serles 

Particle Size Distribution y0 
-I-I-I-I-I-I- 

L-/6.3l31.2l25.1l62.6l17.3l2o.1l11.5 Ap 0.6” 

_- 

.- 
_- 
.- 
.- 
.- 

Effervescence Texture 

“C”e sandy loam to 
sandy clay loam 

“0°C sandy loam 

“0°C sandy loam 

-1 -IEC h . .mm os 

- 
Organic Matter 

Cation 
Acetate Extractable Cations 1 

Nitrogen Organic 
Exchange ~~~~- 

% 
CaCOa Capacity 

Carbon% E.quiv.% meq/lOOg. Ca 

0.21 2.38 18.2 

~ MOr:[Na 1 H 1 pH ( a/;??-~ 

17.7 6.4 2.7 0.2 7.0 0.5 

0.10 0.89 15.5 9.2 9.1 1.2--- 0.3 5.9 0.2 
~~~~ 

0.06 0.44 14.0 7.4 9.6 1.0 0.2- -0.2 6.4 ~--~~~.- 
0.05 0.51 7.8 9.4 0.9 0.2 7.2 0.4 

~- ~~ 
0.04 0.82 12.5 9.1 Ti- 7.9 0.3 



Morphologicd Description, Rouleau Association, Gleysolic Series 

Horizon and 
Depths 

Ap 0.3” 

Ckl 3.7” 

Color when Dry Color when Moist 

Vm&~~Y 

Dark gray 2.5Y 4/0 

PrimaryC~s~ture Secondary Structure 
Grade Kind Grade Glass Kind Effervescence Texture 

strong, medium, subang* moderate, medium, slight heavy clay 
ular blocky and granular; granular 
crushes to 

massive; crushes to moderate, medium, moderate heavy clay 
granular -~ 

Ck2 7.16” 

CW 16-24” 

Ck4 24l’ 

Ve2w5ya;ljpw massive; crushes to moderate, fine, granular moderate heavy clay 

- 

Very dark gray 2.5Y 3/0 massive; crushes to moderate, fine, granular moderate heavy clay 

Very dark gray 5Y 3/1 massive; crushes to moderate, fine, granular moderate beavy &y 

Horizon 
and 
Depths 

Ap Od3” 

Ckl 3.7” 

Ck2 7-16” 

Ck3 16.24’ 

Ck4 24°C 

__ 

__ 
-. 
__ 
__ , 
__ 

Physiosl and Chemical Analyses, Rouleau Association, Gleysolic Series 

Particle Size Distribution ‘% Organic Matter Acetate Extractable Cations 
~ Cation meq/lOOg. ~~ ~------~~ 

C$;$;g Vew Exchange ~--~~ 
Fine Fine Total Total Fine Nitrogen Organic E./=hos 

Sand Sand Sand Sand Silt Clay Clay 70 
CaC03 Capacity 

Carbon% Equiv.% meq/lOOg. Ca Mg K Na H pH at 25+ 
p-------ppp------ 

1.0 22.2 76.8 34.3 0.28 3.14 4.00 52.4 48.0 17.2 3.2 2.4 7.5 1.6 
~- 

-0.919.979.246.9----- 1.98 4.70 yiT15.8----- 2.7 3.5 7.6 1.3 
pp-------p------ 

0.8 20.7 78.5 50.8 6.40 7.7 1.4 
~------~~ ~- -- ~- 

0.7 19.8 79.5 49.8 5.90 TÏ----- 1.5 
~-~----~ ~-~ ~~ 

0.6 21.8 77.6 48.6 6.20 -8.0 2.0 





Gently 
sloping and 

Moderately 
sloping and 

roughly gently 
undulating rolling 

Steeply 
sloping and 

strongly 
rolling 

Association 
Map Unit 

Depresd 
sional 

Very gently 

%:~y 
sloping and 

gently 
to flat undulating 

Very steeplq 
sloping and 

hilly 

Percent of 
surveyed 

area 
Total 
area 

- 
- 
- 

1,101 154 2,842 
1,101 154 - 

- - 2,842 

3,405 

4,378 
- 

2,867 

410 

4,173 

3,865 

435 

8,422 

563 
3,635 

- 

- - 

24,321 0.62 
1,255 0.07 

23,066 0.55 

23,398 0.60 

i% 
3:302 

0.22 
0.09 
0.08 

410 0.01 

13,107 0.34 

z%52: 
991764 
66,202 

345,;;; 

171921 

19.21 
5.36 
2.56 
1.70 
8.96 
0.17 
0.46 

%52 
43:571 

1.61 
0.49 
1.12 

256 
2,381 
8,102 

:i%% 
4:826 

0.01 
0.06 
0.21 
0.38 
0.28 
0.12 

Ardill.................,.... - 
Ad1 .,,,.,_.......<....< - 
Ad2. _. .< - 

Chaplin (Chi)...... - 

Hatton (Htl) ..__.. - 
Htl-Ch1 ___...<....< - 
Etl-DSI............ - 

FoxValley (Fxl).. - 

- 

- 

G \o Sceptre (Sel) . . . . . . . . - 6,169 6,784 - 

333,901 
230 

75,367 

258,048 
256 

258,611 
135,386 

20,019 
20,634 
75,276 

2,304 
4,992 

3,008 

1,306 

1,702 

Weyburn . - - 
Wl.....<<..,........,<,, - - 
w2 ...<. - 

q w3 . . . ...<.<<<<.. - 
w4.. - 
w5 ..<<<........ - - 
W6. .___. - 

152,347 
72,909 

3,072 

uz2 
4:173 

12,929 

l - l - 
- 1,792 52,225 

1,306 17,946 
486 34,279 

256 - 

8,806 

8,806 

Weybum-Oxbow 
WOl,.<<..<.........._., 
wo2. 

- 

Wl-Al................ 
W4-Al............... 

- 
2,381 

10,599 
4,582 

- 

- 

1,871 
4>3;“8 

- 

- 
- 

5,939 
- 

6,195 
77 

4,826 

WLBgl.............. 
WZ-Bgl......... ..... 
W4-Bgl........... .. 
WI-Brl............ 

- 
- 
- 
- 



Very gently 
Nearly 

Association 
sloping and 

%s 
level 

Map Unit 
gently 

to flat undulating 

W4-Brl.,.......,,,.. - - - 
Wl+El<<...<.<..,,,.,< 
W4-El._,,.....<...<., - z - 2,304 
W2-TU~,<,<,.<<..<,.. - - 9,510 
W4-TU~<,<..<.,< - - - 
W2-Rw ,,._<_<<.._... - - 

Amulet ...,,,,,.. ,........ - 8,295 
AmI,...,,,, ,,.._......, - a,295 
Am2 ,,.,,,.,,......._... -- - 

- 

si 

Aml-Brl,........... 538 
Aml-E1.._..,....__.I - - 5,325 

Biggar (Bgl) . . . . . - - 38,515 

BgLW2 _._......<..<. - - - 
BgLW4 ___.....<..... - - - 
B&AI . . . . . . . . ...<.. - - - 

Asquith (Al) - - 39,641 

Al-DSl_.__....<<.... - - 435 
Al-Bgl_.....,,...<<. - - 179 
Al-WI ._.,__<..<....., - - 205 
Al-W2 __.._.....,,<.,, - - - 
Al-W4 ..<,_,...<...,,. - - 

Bradwell (Brl) ..,., - - 31,986 

Brl-Wl.............. - - - 
BrLW4 ,,........,... - - 3,712 

Gently Moderatel y Steeply 
sloping and sloping and sloping and 

roughly gent1 y strongly 
undulating rolling rolling 

- 3,085 - 
- 154 - 
- - 
- - - 

282 - 
- 6,682 - 

15,385 31,483 57,382 
14,643 10,517 2,995 

742 20,966 54,387 

- - 
- - 

32,179 7,922 2,969 

870 793 - 

6,323 909 - 
- 
- 

15,527 6,502 - 

6,246 
- 

- - 

1,2zI 
- - 
- - 

358 - - 

4,224 1,523 - 

4,864 - - 
- - - 

Very steeply 
sloping and 

hilly 

- 

143,692 256,237 6.58 
1,050 37,500 0.96 

142,642 218,737 5.62 

179 

- 
- 
- 

- 

Total 
area 

3,085 0.08 
154 - 

2,304 0.06 
9,510 0.24 

282 0.01 
6,682 0.17 

538 0.01 
5,325 0.14 

81,764 2.10 

1,663 0.04 
909 0.02 

6,323 0.16 

61,670 1.59 

435 0.01 
6,425 0.17 

205 0.01 
1,229 0.03 

358 0.01 

37,733 

4,864 0.12 
3,712 0.09 

Percent of 
surveyed 

area 

0.97 



Brl-El............... 

Elstow .<....<.....<<..... - 
El _..__...__..__...___... - 
E2.. __ __ - 

ELWI _____.__....... 
El-W2 .._._______.. 
E1~Brl__._,_.._______ 
El-Tu1 ._,,.<....... 
EZTu2.. 

Regina., ................. 
Rl..................... 
R2 ..................... 
R3. .................... 

Brooking (Bkl) ... 

E Trossachs (Tl). ... 

Tuxford.. ............... 
Tu1 ________........... 
TU~. <. 

Tul-EI ______<...... - 
Tul-RI _.____.<...._ - 
Tu>R 1.. ___. ._._ - 

Claybank (Ckl) . . 

CkLAv6 .<<.__.__.. 

Oxbow.. .__. .___. .__. _. 
Ol....................... 
02. .< ,< ., 
04.. 
05. ,< .< 
06. ., <. . . . 

- 
- 
- 

- 

30,016 
- 

30,016 

- 

- 

- 

- 

16,486 

- 

3,534 

48,744 
37,300 
11,444 

11,315 

y” 

3:379 

901,006 38,361 
756,596 30,245 
140,928 6,298 

3,482 1,818 

5,478 14,208 

4,710 1,152 

103,643 31,987 
84,315 30,963 
19,328 1,024 

10,214 
3,507 
2,637 

38,707 27,980 - 

256 

33,600 
‘y;; 

’ 77 
17,459 

- 

75,815 
25,267 
49,370 

- 

1,178 

54,004 

45,735 
2,893 
5,376 

- 

- 

4,196 
2,355 
1,843 

19,610 
102 

- 
- 

- 
- 
- 

- 

- 
- 
- 

- 
- 

5,517 640 
5,517 640 

- - 
- 

3,328 

- 

- 
- 
- 

- 
- 
- 

- 

- 
- 
- 

- 
- 
- 
- 
- 

- 

- 

- - 5,862 0.15 

- - 135,630 3.48 - - 115,278 2.96 
- - 20,352 0.52 

- 
- 

1,254 

1,254 
- 

- 

- 3z%: 
- 131287 

- 
- 
- 
- 
- 

77 
- 

77 

- 

- 
- 

- 

- 

- 
- 
- 

- 
- 

3,534 

1.36 
1.02 
0.34 

30,925 
102 

Z87 
31379 

0.79 

0.06 
0.04 
0.09 

1,135,105 29.15 
921,075 23.66 
162,151 4.16 

51,879 1.33 

23,014 0.59 

10,214 0.26 
3,507 0.09 
2,637 0.07 

66,687 

164,672 
39,181 
98,508 

2;970 
22,835 

1,178 

0.09 

1.71 

0.01 

4.23 
1.00 
2.53 
0.08 
0.59 
0.03 



Association 
Map Unit 

Oxbow-Weybum 
OWl....,....<.<...,.< 
ow2. << . . 

Oxbow-White- 
wood (OWhl) 

02-Ba 1. 
02-Cd 1. __ 
01-Egl..,,..<..<__ 
02-Wsl............ 

E Edgeley. ............... 
Egl.................... 
Eg3 .................... 
Eg4. ................... 

Eg3.03. . . . . . . . . 
EgZW2 . . . . . ...< <.. 

Whitesand (Wsl) 

Meota (Mel)...... 
Blaine Lake- 

Oxbow BL02.. 

Cudworth(Cdl).. 
cdl-02 . . . . . . . ..I 

Canera-Balcarres 
Cal-Bal . . . . . . . . . . 

-- 

.< 

,. 

,. 

,. 

,. 

- 
- 
- 

- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

- 

- 

- 

- 
- 

- 

T% 
to flat 

- 
- 
- 

- 

- 
- 
- 

- 
- 
- 
- 

- 
- 

- 

- 

- 

- 
- 

- 

_- 

Very gently Gently 
sloping and sloping and 

Moderately 

gently . roughly 
sloping and 

undulating undulating 
Twtly 
rolling 

7,500 
3,993 
3,507 

563 

- 
- 

26,727 
20,173 
“3; 

- 
- 

2,918 

1,024 

538 

691 
- 

2,355 

39,629 65,536 

39,629 65,536 

4,710 

- 

2,253 
435 

11,367 
3,968 

7,399 

l,lG 

- 

21,171 

12,544 
12,262 

- 
- 

384 
- 

384 

358 
- 

- 

- 

3,584 

- 

- 

1,485 

- 

- 
- 

- 

Steeply 
sloping and 

strongly 
rolling 

- 
- 
- 

- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

5,376 

- 

- 

- 
- 

- 

= 

7 

-- 

Jery steeply 
sloping and 

hi@ 

- 
- 
- 

- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

- 

- 

- 

- 
- 

- 

Total 
area 

112,665 2.89 
3,993 0.10 

108,672 2.79 

26,444 0.68 

!2,544 0.31 
12,262 0.30 

2,253 0.06 
435 0.01 

38,478 
24,141 

6,349 
7,988 

358 
1,101 

8,294 

2,509 

538 

0.99 
0.62 
0.16 
0.21 

0.01 
0.03 

691 
3,584 

0.21 

0.06 

0.01 

0.02 
0.09 

2,355 0.06 

Percent of 
surveyed 

area 



Balcarres . . . . . . . . . . . . . . . - - 50,559 
Bal ,,,.,...,,........... - - 34,073 
Ba2. . . . . . . - - 16,486 

Bal-02 . . . . . . . . . . . . . - - 

Alluvium . . ..____.__..__ 
Avl, ,.....,_______..__ 
Av2.. . . . . . . . 
Av6. . . 

- 

5,286 
- 

5,286 

- 
- 
- 

- 
- 
- 

Caron. ,. ,. ._ __ ____ _... 
Cnl.., ,...,........... 
Cn2. . . 

- 
- 
- 

t%:: 
“$33 

> 

11,994 
1,780 

10,214 

Wascana. . . 
Wcl. . . . . . . . . . . . . . . . . . . 
wc2. . . 

E 
Rouleau... __ 

Ru1 . . . . . . ..______..___ 
RU~. __ __ _. 

DuneSand(DS1). 

Runway (Rw)..... 

Hillwash (Hw) ..__ 

Exposure (Ex)..... 

Miscellaneoussoib 
in depressional 
areas. __ __ _. __ _. 

- 
- 
- 

- 
- 
- 

- 

‘l& 

41838 

56,396 
49,126 

7,270 

- 

8,998 

8,998 

14,438 

Water ._________....... 
Regina City..... 
Moose Jaw CitJ 

3,277 
1,971 
1,306 

11,136 

13,312 
461 

12,851 
- 

- 
- 
- 

5,056 
1,485 
3,571 

- 
- 
- 

384 

- 
- 
- 

- 

- 
- 
- 
- 

- 

- 

- 
- 
- 

- 
- 
- 

- 

- 
- 
- 

- 

- 
- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 

- 
- 
- 

- 

- 
- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 

I 53,836 
36,044 
17,792 

1.38 
0.93 
0.46 

11,136 0.29 

83,482 
11,444 
60,928 
11,110 

i% 
1:56 
0.29 

11,994 
1,780 

10,214 

44,954 
15,834 
29,120 

65,394 
49,126 
16,268 

14,822 

65,407 

141,825 

538 

0.31 
0.05 
0.26 

1.15 
0.41 
0.75 

1.68 
1.26 
0.42 

0.38 

1.68 

3.64 

0.01 

6,618 0.17 

1.89 
0.41 
0.25 






