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PREFACE 

In Saskatchewan, where agriculture occupies such a vital rote 
in the economy, it is obviously of the utmost importance that the use 
of land, the basic primary resource, should be as efficient as pos- 
sible. At a time when traditional methods in agriculture are rapidly 
giving way to new scientifically based techniques, it is especially 
necessary that there be sufficient detailed background information 
on soils to guide the agronomie adjustments that must take place. 
This systematic soi1 survey report and map, the second of a new 
series of soi1 surveys, provides such inventory information for the 
Willow Bunch Lake map area. 

Each soil, like any natural product, has its own history; the 
individual character of a particular soil is the result of the interaction 
of a nomber of factors - including the minera1 material on which 
the soil developed (parent material), climate, biotic influences 
(vegetation and soil organisms), and topographie factors - operat- 
ing over time. Each of these factors is variable. This gives rise to a 
variety of soil formation processes which are reflected in a complex 
pattern of soils. This complex pattern of soils frequently occurs 
within relatively small areas. Despite these complexities, the 
National System of Soil Classification for Canada adequately en- 
sures that soils cari be scientifically classified. The application of 
this classification, to the mapping of soils in the Willow Bunch Lake 
map area, involves the grouping of dominant and significant soil 
profiles into Map Units. This technique was introduced in the report 
of “The Soils of the Regina Map Area” which was the first of this 
current series of soils reports (see “A Guide to Understanding 
Saskatchewan Soils” for further details). 

The task of carrying out a soil survey such as this is a complex 
undertaking. In the first place, within the National System of Soil 
Classification, appropriate scientific criteria must be established 
for any particular area. The applications of these criteria in the field 
are time-consuming. They demand a high degree of scientific train- 
ing. The successful organization of the data and fieAd information 
into a report and map for publication reflects great credit on the 
survey personnel. 

This scientific survey adds yet a further important chapter to the 
records of the soil resources of our province. The successful com- 
pletion of this project has been made possible by the contribution 
in terms of personnel and operating grants from the Canada Depart- 
ment of Agriculture, the Saskatchewan Department of Agriculture, 
and the University of Saskatchewan operating under the auspices 
of the Saskatchewan Institute of Pedology. 

The Institute trusts that the survey Will be of value to the farmers 
and to governmental and industrial agencies involved in the use of 
the land resources within the Willow Bunch Lake map area. 

D. A. RENNIE, Director, 
Saskatchewan Institute of Pedology, 
University of Saskatchewan. 
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EXPLANATION OF THE MAP LEGEND 

The soils of the Willow Bunch Lake map area were classified 
according to the system developed by the National Soil Survey Com- 
mittee (1960 report). An outline of the National classification, and 
definitions and descriptions of the more important soi1 profiles of 
Saskatchewan are given in a separate publication.* The application 
of the classification to the mapping of soils in the field is indicated 
by the legend on the soil map. An explanation of the legend as pre- 
sented below Will serve the dual 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 the soil map alone. 
The soi1 map presents the soils in two dimensions only, indicating 
the location and extent of a given Map Unit. However, soils have 
depth as well as length and breadth. The Association and Map 
Unit symbols are a clue to the kinds of profiles, and reference to 
profiles introduces the depth or third dimension of a given soil area. 
Full information on the third dimension (the vertical profiles) cari 
only be given in the written description of the soil profiles as pre- 
sented in Appendix 1. Thus both the report and the map are neces- 
sary to the proper understanding and use of the work of the Soi1 
Survey. 

The soi1 map of the Willow Bunch Lake area is printed in two 
sheets, indicated as East Half and West Half respectively. Each 
sheet contains the complete map legend. The purpose of the legend 
is to present a systematic arrangement of the soils of the area and 
to indicate how these soils may be identified and located on the map. 

In the map legend the soil associations are arranged alphabe- 
tically under the soil zone to which they belong. Certain soils which 
may occur in several zones or which for other reasons do not fit 
into the zona1 arrangement are grouped under Dominantly Regoso- 
lit,, Dominantly Gleysolic and Miscellaneous Soils. 

The horizontal divisions of the legend present the information 
by which each Soil Association, and its Map Units and other fea- 
tures, may be identified on the soil map. This information is present- 
ed under the following headings, reading from left to right: Colour 

l A Guide to Understanding Saskatchewan Soils, by H. C. Mass. Saskatchewan Institute of Pedology 
Ml, 1965. Distnbuted by Extension Division, University of Saskatchewan, Saskatoon, as Extension 
Publication 175. 
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and Association, Map Unit, Series and Series Complexes, Parent 
Material. Finally, the lower sections of the legend explain the sym- 
bols used to indicate the landforms and topography, and other fea- 
tures of the map. The various sections of the legend are listed and 
explained below: 

Colour - The colours 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 colours also indi- 
cate the different geological deposits or parent materials on which 
the various Associations occur. Thus different types of glacial de- 
posits are coloured blue, mauve and brown; glacio-fluvial and 
aeolian sands are yellow; glacio-lacustrine silts are orange; glacio- 
lacustrine clays are pink or red; glacio-fluvial sands and gravels are 
tan; recent alluvium deposits are green, and bedrock exposures and 
hillwash deposits are gray. In addition, different shades of the same 
colour are used to indicate differences in soi1 texture among parent 
materials of similar geological origin, occurring in the same soi1 
zone. 

Association - The Soil Association is the most important unit of the 
soil map, since it represents a group of related soi1 series develop- 
ed on a particular geological deposit (or parent material), and occur- 
ring in a given soi1 zone. Thus the Association name or its map sym- 
bol cari call to mind a combination of natural features, including the 
kind of landscape, the prevailing surface colour of the soil, the do- 
minant soil textures, and the kind of native vegetation. 

Map Unit - Once the Soi1 Association has been identified, the Map 
Unit becomes the most important feature of the soi1 map. It repre- 
sents a portion or segment of a Soil Association and is composed 
of one or more Soil Series. Different Map Units are separated on 
the basis of different proportions of Soil Series occurring within the 
Association. Within the Map Unit the various Soil Series profiles are 
associated with differences in topographie position and related 
drainage conditions. Hence, in the field, a Map Unit may be identi- 
fied first by its landscape (the pattern of differences in relief or 
height, the kind and frequency of slopes, the comparative roughness 
of the surface and the drainage of the area). The full identification 
of the Map Unit requires the recognition of the Soil 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 Soil Association shown on the map were of areas differ- 
ing 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 map- 
ping they could not be shown on the soi1 map. The adoption of the 
Map Unit makes it possible to indicate the location and extent of 
the most important Series profiles of a given Association. 

2 



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 dif- 
ferent Map Units belonging to the same Association; and finally all 
Map Units in any particular Association are coloured identically on 
the soi1 map and in the legend. 

Series and Series Complexes - Listed under this heading are the 
Soil Series profiles belonging to each Map Unit. The individual 
Series are identified by the descriptive name of their Sub-Group 
profile - all profiles of a given Soil Series belong to a single Sub- 
Group. 

The Soil Series shown in the legend are divided into those that 
are Dominant and those that are Significant. These terms refer to the 
relative proportion of a given Series as it occurs in a Map Unit. Do- 
minant Series occupy over 40% of a given Map Unit, while Signifi- 
tant Series occupy over 15% but not more than 40’% of a Map Unit. 

As shown by the legend, often only one Series is indicated as 
Dominant. Where two or more Series are indicated as Dominant, 
they are grouped together and enclosed in brackets. This means 
that the several series, considered together, make up over 40% of 
the Map Unit. 

Similarly, only one Series may be indicated as Significant. 
Where two or more Series are indicated as Significant, they are 
grouped together and enclosed in brackets. This means that the 
several Series, considered together, occupy over 15%, but below 
40% of the Map Unit. 

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

Textural Groupings and Classes - The textures shown on the soi1 
map represent the textures of the cultivated (Ap) layer or horizon, or 
the uncultivated surface 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 tex- 
ture is considered to be dominant. The symbols used to denote sur- 
face textures on the map are given in the legend under the above 
heading. 

Land Forms and Topographie Classes - This section of the legend 
explains the symbols used to indicate the various land forms which 
are associated with the surface deposits in the map area. There are 

3 



six major land forms in the legend and subdivisions based upon the 
surface configurations are made within each major division. In this 
section the symbols and descriptive material for the Slope Classes 
and Topography are also presented. 

Sequence of Map Symbols - On the soi1 map each separate soi1 
area is enclosed by a soi1 boundary Iine. Within the boundary the 
soil area is identified by symbols, which are always arranged in the 
following sequence: 

Soi1 Association - Map Unit - Texture 

Land Form - Slope Glass 

EXPLANATION OF THE SOiL REPORT 

As already mentioned, full information on the soils of the map 
area cannot be secured from the soil map alone. A study of both the 
report and map are required for a proper understanding of the soils 
of the Willow Bunch Lake map area. 

Following these introductory explanations, the report deals first 
with the physical features of the map area, - its location and ex- 
tent, physiography, geology, climate, and native vegetation. This 
section gives a general picture of the geography of the area, SO that 
it cari be distinguished from other areas of the province. 

The main sections of the report are those dealing with the Soi1 
Associations, beginning with the soils of the Brown Soil Zone. Each 
Association is described in some detail, particularly with reference 
to its parent material, landscape features, textures, series, and com- 
parative agricultural grouping or class. The Map Units are then dis- 
cussed, followed by an account of the map complexes, which deal 
with map areas composed of two or more Associations occurring in 
an intermixed pattern. 

Other sections of the report deal with the agricultural use and 
productivity of the soils of the map area, followed by a soi1 cap- 
ability classification based on studies made under the A.R.D.A. pro- 
gramme. 

Descriptions and chemical and physical analyses of soi1 pro- 
files representing the important Series of each Soil Association are 
given in Appendix 1. Appendix II explains the more important soi1 
and geological terms used in the report. 

4 



GENERAL DESCRIPTION OF THE MAP AREA 

Location and Areal Extent 

The Willow Bunch Lake map area (Sheet 72H of the National 
Topographie Series) is located in southern Saskatchewan, between 
49” and 50” North Latitude and 104” and 106” West Longitude. It 
includes all or portions of Townships 1 to 12 in Ranges 15 to 30, 
West of the 2nd Principal Meridian. The map area extends about 70 
miles north and south and 85 miles east and west. It covers an area 
of approximately 5,800 square miles or nearly 4,000,OOO acres. A 
sketch map in the map legend shows the approximate location of 
the map area. 

Physiography 

The general slope of the Willow Bunch Lake map area is to 
the north-east. Elevations slightly over 3,000 feet above sea level 
occur in several locations in the south-west part of the area. The 
lowest elevation, slightly less than 1,875 feet, occurs in the north- 
east portion of the area. 

The area covered by the Willow Bunch Lake map is a part of the 
physiographic area known as the Great Plains Province of the In- 
terior Plains of North America. The Willow Bunch Lake map area in- 
cludes portions of two major physiographic regions belonging to the 
Great Plains Province. They are the Saskatchewan Plains Region, 
or second prairie steppe, and the Alberta High Plains Region, or 
third prairie steppe.* 

The Saskatchewan Plains Region ranges in elevation from 2200 
feet along the base of the Missouri Coteau Upland to 1875 feet in 
the north-east corner of the map area. Except for eroded valleys and 
gullies in dissected areas, the topography is nearly level to undulat- 
ing. In the map area the Saskatchewan Plains Region consists of 
portions of the Souris River Plain and the Assiniboine River Plain. 

The Souris River Plain contains the following subdivisions: the 
Colfax Plain, Yellow Grass Marsh, McTaggart Plain and Long Creek 
Dissected Plain. The waters from the Souris River Plain flow in a 
south-easterly direction through Long Creek and the Souris River. 

* Physiographic Divisions of Saskatchewan. D. F. Acton, J. S. Clayton, J. G. Ellis,, E. A. Christian- 
se”, W. 0. Kupsch. 1960. Map No. 1. Saskatchewan Research Council, Universlty of Saskatche- 
wan, Saskatoon. 
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Physiographic 
Sub-Section 

Table 1 .-Physiographic Divisions of Willow Bunch Lake Map Area 

Relief and Aspect Topography and Landfarm Drainage 

SASKATCHEWAN PLAINS REGION 
The Souris River Plain 

Yellow Grass Marsh 

Colfax Plain 

Long Creek 
Dissected Plain 

Sloping from 1900’ at margins to Nearly level lacustrine 
below 1875’ in centre. plain. 

Sloping from 1925’ on eastern edge Nearly level to gently 
to 1875’ at the Souris River. sloping lacustrine plain. 

Sloping from 2225’ on the south and Gently to roughly undulat- 
west to 2000’ at Neptune Lake. ing glacial till plain. Alluvial 

flood plain. 

McTaggart Plain No significant slope, 1900’. Undulating glacial till plain. 

-4 

Some drainage by ditching to the 
Souris River. 

Some drainage to the Souris River. 

Good external drainage through Long 
Creek and other creeks. 

Drainage confined to local 
depressions and sloughs. 

The Assiniboine River Plain 

Regina Plain Nearly level; elevations 1925’ to Nearly level to gently 
1875’. sloping lacustrine plain. 

Limited external drainage to Moose 
Jaw Creek. 

Rouleau Flats Sloping from 1950’ on south to 
1900’ on the north. 

Nearly level alluvial plain. Limited external drainage to Moose 
Jaw Creek. 

Avonlea Creek 
Dissected Plain 

Trossachs 
Dissected Plain 

Brokenshell 
Creek Marsh 

Sloping from 2200’ on the south and Undulating, dissected Good external drainage to Avonlea 
2150’ on the north to 2000’ at glacial till plain. Creek. 
Avonlea Creek. Alluvial flood plain. 

Sloping from 2125’ on the southwest Undulating dissected Excessive external drainage to the 
to 1925’ on the north-east. glacial till plain. Strongly Brokenshell Creek Marsh and Moose 

dissected escarpment. Jaw Creek. 

Sloping from 1925’ on the south and Nearly level alluvial plain. Limited surface drainage by ditching. 
1900’ on the north to 1875’ in centre. 



Physiographic 
Sub-Section Relief and Aspect Topography and Landform Drainage 

ALBERTA HIGH PLAINS REGION 

The Old Wives Lake Plain 

Old Wives Lake Plain Sloping from 2275’ on the south and 
east ts 2200’ on the north. 

Mossbank Plain Sloping from 2400’ on the south and Undulating till plain and 
east to 2250’ on the north. shallow lacustrine plain. 

Willows Plain Sloping from 2400’ on the north, east 
and south to 2350’ in the centre. 

Mitchellton Plain Sloping from 2400’ on the east to 
2250’ on the south and west. 

0) 
Assiniboine Plain Sloping from 2650’ on the south and 

east to 2400’ on the north-west. 

Undulating shallow 
lacustrine plain. 

Moderately rolling till 
moraine. 

Undulating, dissected till 
plain and gently rolling till 
moraine. Undulating 
lacustrine plain. 

Lake of the 
Rivers Channel 

Valley top nearly 2500’ on the south 
side and 2250’ on the north side. 

Undulating fluvial and 
lacustrine plain. 

Local aeolian plains. 

Eroded valley walls and 
alluvial flood plain. 

Some interna1 drainage to Old Wives 
Lake. 

Some external drainage to the Lake 
of the Rivers. 

Some external drainage to the Lake 
of the Rivers. 

Limited external drainage to the Lake 
of the Rivers. 

Extensive external drainage to 
Willow Bunch Lake. 

Interna1 drainage to the Lake of the 
Rivers and Willow Bunch Lake. 

The Missouri Coteau Upland 

Cactus Hills Sloping from 2800’ on isolated hills Strongly rolling till moraine. Drainage confined to local 
to 2250’ on the east and 2400’ on depressions. 
the south and west. 

Dirt Hills Sloplng from 2850’ on isolated hills Strongly rolling till moraine. Drainage primarily confined to local 
to 2250’ on the east and below 2500’ Local dissected moraines. depressions. 
on north. west and south. 



Wvsiographk 
Sub-Section Relief and Aspect Topography and Landform Drainage 

Edgeworth Hills 

Galilee Gap 

Ogema Plain 

Key West Plain 

Ceylon Dissected Sloping from 2400’ on the south- 
Plain west to 2200’ in the north-east. 

(D 
Coteau Lakes 
Dissected Plain 

Sloping from 2400’ on the notth and 
east and 2450’ on the south and west 
to 2200’ at the Coteau Lakes. 

Hardy Hills 

Maxwellton Hills 

Ormiston Plain 

Bengough Plain 

Sloping from 2650’ on isolated hills 
to 2200’ on north-east, 2400’ on north 
and west and 2350’ in centre. 

Sloping from 2500’ on the south and 
west to 2200’ on the north. 

Sloping from 2500’ on the south to 
2350’ on the north. 

Sloping from 2400’ on the margins 
to 2325’ in centre. 

Sloping from 2550’ in isolated highs 
to 2200’ on the north. 

Sloping from 2650’ in isolated highs 
to 2300’ on the north and west, 2500’ 
on the south and 2375’ on the east. 

Sloping from 2375’ on the margins 
to 2250’ in alkali lakes. 

Sloping from 2375’ in the north-west 
to 2250’ in the south. 

Moderately rolling till 
moraines, local lacustrine 
plateaus. 

Moderately rolling till 
moraine, local lacustrine 
plateaus. 

Roughly undulating and 
gently rolling till moraine 
and lacustrine plain. 

Undulating and gently 
rolling lacustrine plain. 

Undulating, dissected 
glacial till plain and shallow 
lacustrine plain. 

Slightly to strongly 
dissected glacial till plain. 
Undulating outwash plain. 

Strongly rolling till moraine. 
Local kames, outwash 
plains, and lacustrine 
plateaus. 

Gently to strongly rolling 
till moraine. Local lacust- 
rine plateaus, ridged 
moraines and outwash 
plains. 
Gently to moderately rolling 
outwash plain. 

Gently to roughly 
undulating outwash plain. 

Limited external drainage from the 
north-east to Avonlea Creek. 

Drainage confined to local 
depressions. 

Drainage confined to local 
depressions. 

Drainage confined to local 
depressions. 

E:eyk external drainage to Long 

Some external drainage to the Big 
Muddy Lake and interna1 drainage to 
the Coteau Lakes. 

Drainage confined to local 
depressions except for local external 
drainage to Big Muddy Valley and 
Long Creek. 

Drainage confined to local 
depressions. 

Drainage confined to local 
depressions. 

Little surface drainage. 



Physiographic 
Sub-Section Relief and Aspect Topography and Landform Drainage 

The Wood Mountain Upland 

Little Woody 
Dissected Plateau 

Sloping from 3000’ on isolated 
plateaus to the south and west 
at 2750’. 

Buffalo Gap Sloping from 2850’ on the north to 
Dissected Plateau 2650’ on the south and west. 

West Beaver Creek 
Dissected Plateau 

Sloping from 2700’ on the north-west 
to 2425’ at West Beaver Creek. 

0” Lisieux 
Dissected Plateau 

Sloping from 2950’ on the north to 
2650’ at Fife Lake. 

Rockglen Dissected 
Plateau 

Sloping from 3000’ in isolated 
plateaus to 2800’ on the north and 
2500’ on the south. 

Coronach Dissected 
Plain 

Sloping from 2800’ to 2600’ in the 
north-west to 2425’ in the south-east 

Big Muddy Channel 

Twelve Mile Lake 
Channel 

Valley top 2750’ on south side and 
2500’ on north side. Valley bottom 
2161’ at Big Muddy Lake. 

Valley top 2750’ on south side and 
2650’ on north side. Valley bottom 
2450’. 

Slightly to moderately 
dissected upland. Local 
bedrock plateaus and 
alluvial fans. 

Slightly to moderately 
dissected upland. Local 
bedrock plateaus and 
alluvial fans. 

Moderately to strongly 
dissected upland. Local 
bedrock plateaus and 
alluvial fans. 

Moderately to strongly 
dissected upland. Local 
bedrock plateaus and 
alluvial fans. 

Moderately to strongly 
dissected upland. Local 
bedrock plateaus and 
alluvial fans. 

Slightly dissected till plain. 
Local alluvial fans and 
alluvial flood plains. 

Eroded valley walls, flat 
alluvial flood plain, and 
alluvial fans. 

Eroded valley walls, flat 
alluvial flood plain, and 
a.luvial fans. 

Extensive external drainage through 
the Little Woody and other creeks. 

Extensive external drainage to 
Beaver Creek. 

Extensive external drainage to 
West Beaver Creek. 

Extensive external drainage to 
Fife Lake. 

Extensive external drainage to 
West and East Poplar River. 

Extensive external drainage to 
East Poplar River and Beaver Creek. 

Interna1 drainage to Big Muddy and 
other Lakes in the valley. 

Interna1 drainage to various Lakes 
in the valley. 



The Assiniboine River Plain contains the following subdivisions: 
the Regina Plains, Rouleau Flats, Avonlea Creek Dissected Plain, 
Trossachs Dissected Plain, and Brokenshell Creek Marsh. Waters 
from the Assiniboine River Plain drain northward through the 
Moose Jaw and Avonlea Creeks to the Qu’Appelle Valley and thence 
to the Assiniboine River. 

The portion of the Alberta High Plains Region which occurs in 
the map area includes sections of the Old Wives Lake Plain, the Mis- 
souri Coteau Upland and the Wood Mountain Upland. 

The Old Wives Lake Plain includes the following subdivisions: the 
Old Wives Lake Plain, Mossbank Plain, Willows Plain, Mitchellton 
Plain, Assiniboine Plain, and Lake of the Rivers Channel. The Old 
Wives Lake Plain is comprised of a series of plains with local low 
relief. The overall relief in the area ranges primarily from 2,200 to 
2,400 feet with local areas rising to 2,650 feet. Surface drainage 
within the area is interna1 in nature being confined to drainage into 
Old Wives Lake and the Lake of the Rivers Channel. 

The Missouri Couteau Upland includes the following subdivi- 
sions: the Cactus Hills, Dirt Hills, Edgeworth Hills, Galilee Gap, 
Ogema Plain, Key West Plain, Ceylon Dissected Plain, Coteau Lakes 
Dissected Plain, Hardy Hills, Maxwellton Hills, Ormiston Plain, and 
Bengough Plain. The Missouri Coteau is primarily a hilly moraine 
area containing localized till plains of lower relief. Maximum eleva- 
tions of the Coteau range from 2,200 feet at the base to highs of 
slightly over 2,800 feet. Generally, however, elevations range from 
2,400 to 2,600 feet. Surface drainage in the Coteau is restricted to 
local sloughs and Iakes, except for areas along the Coteau Escarp- 
ment which drain into the Qu’Appelle and Souris River systems. 

The Wood Mountain Upland includes the following subdivisions: 
the Little Woody Dissected Plateau, Buffalo Gap Dissected Plateau, 
West Beaver Creek Dissected Plateau, Lisieux Dissected Plateau, 
Rockglen Dissected Plateau, Coronach D‘issected Plateau, Big Mud- 
dy Channel and Twelve Mile Lake Channel. The Wood Mountain Up- 
land ranges from an elevation of over 3,000 feet on the Rockglen 
Plateau to less than 2,000 feet in the Big Muddy Channel. It is of 
interest to note that parts of the higher plateaus are unglaciated. 
The surface drainage is mainly through the Poplar and Beaver 
Rivers which form part of the Missouri River system. 

Geology 

The bedrock geology and stratigraphy of the Willow Bunch Lake 
area have been described by Parizek*. The discussion to fol!ow is 
based on his description of the area. 

l Saskatchewan Research Council, Geology Division Report No. 4. Geology and Groundwater 
Resources of lhs Willow Bunch Lake Area, Saskatchewan. FI. R. Parizek. 1964. 
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The bedrock surface slopes to the north-east. The total relief 
of this surface is 1300 feet, falling from 3000 feet in the Wood Moun- 
tain Upland to 1700 feet in the extreme north-east portion of the map 
area. The bedrock surface is of Upper Cretaceous and Tertiary age. 

Gray, montmorillonitic clays and shales of the Bearpaw Forma- 
tion form the bedrock surface in the extreme north-east portion of 
the area and underlie the various younger deposits of the area. 
Erosion of these dark gray, saline clay-shales has resulted in the 
deposition of massive, and sometimes saline, clays in the Rouleau 
Flats and Brokenshell Creek Marsh. In other places, glacial mixing 
of the Bearpaw with other sediments has resulted in the occurrence 
of moderately-fine textured glacial tills throughout a large part of the 
map area. In addition, the presence of salts in the.Bearpaw shales 
has probably contributed to the formation of extensive areas of 
Solonetzic soils. 

The Eastend and Whitemud Formations, of late Upper Creta- 
ceous age, occur in the map area (the Frenchman Formation or 
Lower Ravenscrag is either very thin or missing in this area). 

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 and sandstone concretions. 
This formation ranges in thickness from about 20 feet near the 
south end of the Lake of the Rivers to more than 140 feet at Claybank. 
Extensive exposures of these sediments occur along the walls of the 
Big Muddy Valley and Lake of the Rivers channels and along the 
Missouri Coteau escarpment. They are also exposed in isolated out- 
crops in the Cactus and Dirt Hills. 

The Whitemud Formation is composed of inter-bedded, light 
gray sands, silts and sandy clays. These sediments are exposed 
along the Big Muddy Valley and Lake of the Rivers channel and in 
the contorted bedrock strata of the Cactus and Dirt Hills. 

Tertiary deposits are represented by the Upper Ravenscrag and 
Wood Mountain Formations, The Upper Ravenscrag Formation is 
widespread in the area and may be 500 feet or more thick. These 
sediments consist of fine grained sands, silts or sandy clays which 
may be gray, brown, yellow, grayish-green or cream colored. Lig- 
nite seams are also common. Exposures of these sediments occur 
in the Wood Mountain Upland. In many places erosion of the sedi- 
ments has contributed to the formation of colluvial deposits (hill- 
wash) along valley slopes and escarpments. In addition the mixing 
of Ravenscrag sediments in the glacial tills of the south-western 
portion of the map area frequently results in light (sandy) textured 
till deposits, although finer (heavier) textures also occur. 

Gravels and sands of the Wood Mountain Formation cap the 
surfaces of the higher plateau areas and of isolated buttes in the 
south-western part of the map area. Much of the grave1 is of large 
or cobble size, and consists of smooth quartzite and chert pebbles. 
In some places the pebbles are cemented into hard masses called 
conglomerates. The Wood Mountain Formation ranges in thickness 
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Table 2.-Relation of Surface Geological Deposits to Soils of the Map Area 

Dominant Kinds of Soi1 and their Asscciations 

Surface Deposits Soi1 Zone 

Modified Bedrock and Brown 
Exposed Bedrock 

Chernozemic Solonetzic 

Wood Mountain - 

Regosolic 

Exposure 

Gleysolic Miscellaneous 

- - 

Thin Glacial Till and Brown Fife Lake - - - - 

Modified Bedrock Dark Brown Clavbank Claybank - - - 

Glacial Till Brown Ardill 
Haverhill 

- - - - 
- - - - 

Dark Brown Amulet Brooking - - - 
Weyburn Estevan - - - 

- Trossachs - - - 

Glacio-Fluvial Brown Chaplin - - - - 

0 Dark Brown Biggar - - - - 

Glacio-Lacustrine and Brown Fox Valley - - - - 
Fluvial-Lacustrine Hatton - - - - 

Willows - - - - 
Sceptre - - - - 

Dark Brown Bradwell Tuxford - - - 
Regina - - - - 
Sutherland - - - - 

Recent (Post-Glacial) Brown - - Saline Big Muddy Alluvium 
- -. - Meadow Hillwash 
- - - - Runway 

Dark Brown - - Caron Meadow Rouleau 
- - Saline - Wascana 
- - - - Alluvium 
- - - - Hillwash 
- - - Runway 



from one foot to twenty-five feet or more. Some gravels and sands 
originating in this formation are mixed in the glacial till of the south- 
western portion of the area. In addition, numerous quartzite pebbles 
occur in the channels of present rivers and creeks of the Wood 
Mountain Upland. 

In Pleistocene times nearly all of the map area was covered by 
the continental ice sheets and the present surface deposits are large- 
ly of glacial origin. The remaining surface deposits consist of pre- 
glacial bedrock or of post-glacial (recent) deposits. The relation be- 
tween the surface geological deposits and the soils of the map area 
is shown by Table 2. 

Climate 
Climatic information is not available for all sections of the 

Willow Bunch Lake map area. Weather records for the.period 1931- 
1960, published by the Climatology Division, Meteorological Branch, 
Canada Department of Transport, are restricted to three stations - 
Assiniboia, Ceylon, and Yellow Grass. Assiniboia is situated on the 
western edge of the map area and has the disadvantage that its 
records caver only seven months of the year. Ceylon is situated on 
the western edge of the Assiniboine River Plain and is almost sur- 
rounded by the higher land of the Missouri Coteau. Yellow Grass is 
also situated on the Assiniboine River Plain, near the north-east 
corner of the map area. It Will be noted that the highest portions of 
the map area - the Missouri Coteau and Wood Mountain Uplands, 
which caver nearly three-quarters of the map area, are not repre- 
sented by the meteorological stations. 

Keeping ths above limitations in mind the climate of the Willow 
Bunch Lake map area may be classed as a cool, semi-arid continen- 
tal type. The outstanding feature is a very wide range between win- 
ter and summer mean monthly temperatures, averaging about 60” F 
(Table 3). The mean monthly temperature is below 32” F in each of 

Table 3.-Monthly and Annual Averages of Mean Daily Maximum (MX), Mean Daily 
Minimum (MN) and Mean Daily Temperature (MT) in OF*, for Stations in the 

Willow Bunch Lake map area.** 

Siat1on Jan. Feb. Mar. Apr. May JUne July Aug. Sept. Oct. Nov. Dec. Year Element 

Assiniboia 39.8 52.6 59.6 67.4 64.5 54.2 43.2 MT 
51.2 65 3 71.5 81.0 78.2 66.9 54.7 MX 
28.4 39.9 47.7 53.7 50.7 41.4 31.6 MN 

CC!yh 4.9 8.0 19.6 38.2 51.3 58.6 65.9 63.6 53.3 41.3 22.6 13.5 36.7 MT 
13.2 17.0 28.4 49.4 64.2 71.0 80.1 77.7 66.2 53.6 32.3 22.7 47.9 MX 

-3.4 -1.0 10.8 27.0 38.4 46.2 51.7 49.5 40.4 29.0 12.9 4.3 25.5 MN 

Yellow Grass 2.9 6.9 18.7 38.6 51.5 59.9 66.7 63.9 53.5 41.6 23.4 11.4 36.6 MT 
13.0 17.9 29.1 50.7 64.8 72.6 80.9 78.7 67.5 54.5 33.2 21.4 48.7 MX 

-7.3 -4.2 8.2 26.5 38.2 47.2 52.4 49.1 39.5 28.6 13.6 1.3 24.4 MN 

‘Averages were computed directly irom a period of record of 25 to 30 years within the period 1931 to 1960. 
“Temperature normais for Saskatchewan. Climatology Division. Meteorological Branch, Department of 

Transport, Canada. January. 1965. 
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Table 4.-Monthly and Annual Averages of Rainfall (R), Snowfall (S) and Total 
Precipitation (P)* in Inches, for Stations in the Willow Bunch Lake map area.** 

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

Assiniboia 57 
3.6 

.93 

Ceylan .02 .Ol .lO .63 
6.4 5.5 6.4 3.4 

.66 .56 .74 .97 

Yellow Grass T .Ol .09 .56 
7.0 6.2 7.2 3.3 

.70 .63 .t31 29 

1.62 3.31 2.23 1.78 1.25 .32 R 
1.2 0.4 0.0 0.0 0.7 3.4 S 
1.74 3.35 2.23 1.78 1.32 .66 P 

1.62 3.28 2.24 2.02 1.31 52 .ll .Ol 11.87 R 
0.3 0.0 0.0 0.0 0.6 2.1 4.9 6.2 35.8 s 
1.65 3.28 2.24 2.02 1.37 .73 .60 .63 15.45 P 

1.49 3.12 2.53 1.84 1.26 .49 .07 .02 11.48 R 
0.5 0.0 0.0 0.0 0.5 2.6 6.3 6.5 40.1 s 
1.54 3.12 2.53 1.84 1.31 .75 .70 .67 15.49 P 

‘Averages were computed directly from a period of record of 25 to 30 years within the period 1931 to 1960. 

l *Précipitation normais for Saskatchewan, Climatology Division, Meteorological Branch, Department of 
Transport, Canada. May, 1965. 
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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 30” 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” F in July. The mean daily 
maximum exceeds 70” F in the three months June to August, and is 
over 80” F in July. The mean daily minimum is above 40” F in the 
same three months and is above 50” F in July. 

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 one month, especially in winter, 
are liable to large deviations from year to year. 

The total annual precipitation in the area averages around 15 
to 15.5 inches, with snow contributing about 25% of the total (Table 
4). The average annual snowfall for the area is between 30 and 40 
inches. 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 of May to July have the most 
days with precipitation, about 30 days. Precipitation shows consider- 
able variation from year to year. 

The average length of the frost-free period for the stations in 
the map area ranges from 99 days at Yellow Grass to 115 at Ceylon 
(Table 5). Considering a 90 day period without frost as being ade- 
quate for the production of cereal crops, none of these stations 
indicate a serious frost hazard, but as already mentioned no clima- 
tic information is available for the higher elevations within the map 
area. 
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Table B.-Frost Data for Stations in the Willow Bunch Lake Map area*. 

Station 

AW. 
F.F.P. 

Last Frost (Spring) First Frost (Fall) 

(Days) Average Earliest Latest Average Earliest Latest 

Assiniboia 109 May 26 May 2 June 21 Sept. 12 Aug. 8 Oct. 14 
Ceylan ~. 115 May 21 May 4 June 18 Sept. 13 Aug. 17 Sept. 27 
Yellow Grass 99 May 30 Apr. 26 July 6 sept. 6 Aug. 5 Sept. 24 

‘Climatic Summaries for Selected Meteorological Stations in Canada, Vol. III, Frost Data, 
Meteorological Division, Department ci Transport, Toronto, Ontario, 1956. 

~- 

Native Vegetation 

The native vegetation of the map area may be considered as a 
Mixed Prairie type and is closely related to the type of climate dis- 
cussed in the previous section. 

There are relatively extensive areas of native vegetation, most 
of them occurring on rolling, hilly or eroded lands, on sandy, gravelly 
or stony deposits or in slough areas or saline flats, all of which are 
unsuitable for cultivation. They are usually, however, good sources 
of livestock feed, used both for grazing and hay. 

The largest acreage of native vegetation occurs in the rolling 
and hilly areas of the Missouri Coteau Upland and the dissected pla- 
teaus of the Wood Mountain Upland. In these regions the Mixed 
Prairie, which is composed of both short and medium-tall grasses, is 
dominated by short awned porcupine grass (Stipa spartea, var. curti- 
seta) and northern wheat grass (Agropyron dasystachyum). 

On the arid slopes Blue grama grass (Bouteloua gracilis) and 
low sedge (Caret: eleocharis) are considered to be the dominant 
short graminoids. On dry knolls or on sandy soils, common spear 
grass (Stipa comata), western wheat grass (Agropyron Smithii) and 
Blue grama grass (Bouteloua grucilis) become more abundant and 
occur with a dominante of northern wheat grass and short awned 
porcupine grass, whereas on clay soils June grass (Koeleriu cris- 
tutu) and western wheat grass (Agropyron Smithii) are more com- 
mon, occurring with a dominante of northern wheat grass. 

The wet sloughs or meadows are occupied by grasses, sedges, 
rushes and other moisture-loving plants. These include: awned 
sedge (Curex atherodes), spangle top (white top) (Flumineu festucu- 
cea), spike rush (Eleochuris palustris), Baltic rush (Juncus balticus), 
marsh reed grass (Ccdamugrostis cunudensis), northern reed grass 
(Culumugrostis inexpunsu), tall manna grass (Glyceriu grandis), and 
slough grass (Beckmunniu syziguchne). 

Saline areas are characterized by a vegetative caver of alkali 
grass (Distichlis stricta), Nuttall’s Salt-meadow grass (Puccinelliu 
Nuttalliunu), alkali tord grass (Spartina gracilis), with wild barley 
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(Hordeum jubatum) in the disturbed portions. In addition to the 
grasses, gum weed (Grindelia squarrosa), seablight (Suueda eyecta), 
samphire (Salicornia rubra) and greasewood (Saî.cobatus veJ+micula- 
tus) also occur. 

There are numerous grass-like plants associated with the gras- 
ses in the Mixed Prairie region. These include low sedge (Caret: 
eleocharis), nigger wool (Caret fi2ifoZiu), pasture sage (Aytemisia 
frigidu), hoary sagebrush (Artemisiu cana), buck brush (Symphori- 
curpus occidentulis) and silverberry or wolf-willow (Elueagnus com- 
mututa). 

Trees are almost absent in this area, except in certain moist, 
sheltered locations such as the valleys of streams, or on soils with 
high water tables. 

SOILS OF THE BROWN ZONE 

The Brown Soi1 Zone occupies the drier (more arid) south-wes- 
tern section of Saskatchewan. The zone is named from the prevail- 
ing light brown to grayish brown surface colours of the soils. The 
brown colours indicate the relatively low organic matter content of 
the soils, and this in turn reflects the semi-arid climate and the 
somewhat thin caver of native grasses. Yields of crops have varied 
more widely and severe droughts have occurred more frequently in 
the Brown Soi1 Zone than in the rest of the agriculturally settled 
areas of the province. 

The present map area does not represent the most arid section 
of the Brown Zone, since it includes the extreme south-eastern bor- 
der of the Brown Soil Zone and the extreme south-western bor- 
der of the Dark Brown Soi1 Zone of Canada. Hence a considerable 
portion of the map area represents a transitional belt between these 
two zones, in which the Brown soils are somewhat darker and the 
Dark Brown soils somewhat lighter in colour than is typical for their 
respective zones. 

In the Willow Bunch Lake map area the soils of the Brown Zone 
belong chiefly to the Chernozemic group (dark coloured grassland 
soils). Nine Soi1 Associations consisting chiefly of Chernozemic 
Brown soils were mapped: Ardill, Chaplin, Fife Lake, Fox Valley, 
Hatton, Ha.verhill, Sceptre, Willows, and Wood Mountain. Fife Lake 
and Willows are new associations. 

Other Soi1 Associations represent Gleysolic (poorly drained), 
Regosolic (weakly developed), and undifferentiated soils: Big Mud- 
dy, Meadow, Saline, Exposure, Alluvium, Hillwash, and Runway. 
Since these soils or others nearly similar to them also occur in the 
Dark Brown Zone, they are discussed in a later section of this re- 
port. 
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Dominantly Chernozemic Soils 

Ardill Association 

Description - The Ardill Association consists chiefly of mo- 
derately fine textured Chernozemic Brown soils, developed on gla- 
cial till which consists partly of Upper Cretaceous shales. This As- 
sociation occurs mainly on the Missouri Coteau Upland and Old 
Wives Lake Plain. It is the most extensive Soil Association of the map 
area, occupying just under 900,000 acres, and stretching in a broad 
band from north-west to south-east. 

The parent material of the Ardill Association is grayish brown 
to dark gray in colour, the darker colours occurring where Creta- 
ceous shale, and clay weathered from it, are present in the till. The 
till deposit is also marked by numerous light coloured spots and 
streaks of lime carbonate and gypsum and by rusty spots of iron 
oxide. The texture varies from clay loam to clay and the deposit is 
moderately calcareous. Low to moderate amounts of glacial stones 
are present; these are mainly of Pre-Cambrian and Paleozoic origin, 
and were brought in from the north by the moving glaciers during 
the Ice Age (Pleistocene times). 

The Ardill Association occurs on roughly undulating to rolling 
glacial till plains. The landscape has the “wavy” appearance typical 
of glaciated areas - a succession of knolls and ridges forming the 
highest land, with intermediate slopes below which lead into low- 
land depressions (sloughs and swales). Some areas are dissected, 
which means that drainage channels have been established, SO that 
fewer sloughs and undrained lowlands occur than in non-dissected 
till plains. 

About three-quarters of the Ardill Association occurs on gently 
to moderately rolling topography. Roughly undulating topography 
makes up most of the remaining Ardill area, and the rest is strongly 
rolling. 

Surface drainage is excessive on steep-sided knolls and ridges, 
good on intermediate slopes, and moderate to poor on the lower 
lands. 

Most of the Ardill soils were mapped as clay loam; minor areas 
of mixed clay loam and loam were also mapped. 

The Ardill Association contains the following soil series: Orthic 
Brown, Eluviated Brown, Calcareous Brown, Orthic Regosol, and 
several undifferentiated series of Gleysolic soils. Descriptions and 
analyses of representative series profiles are given in Appendix 1, 
and in the Regina report.* 

The Orthic Brown is the dominant series, occupying the well 
drained intermediate slopes. 

* The Soils of the Regina Map Area, 1965. Publication 176, Extension Division, University of 
Saskatchewan, Saskatoon. 
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Plate 2 Morainic landscape of the Ad2 Map Unit. Note the salts associated with 
the poorly drained depression in the foreground. 

The Eluviated Brown Series occurs below the Orthic Brown, on 
lower and more gentle slopes. Hence the Eluviated Brown Series is 
most common on undulating topography where the slopes are less 
steep than those in rolling areas. 

The Calcareous Brown Series occurs on the Upper slopes and 
crests of knolls and ridges, above the intermediate slopes occupied 
by Orthic Brown soils. 

The Orthic Regosol Series occupies knolls and ridges which 
have suffered considerable erosion. As a result the light coloured 
subsoil is now exposed at the surface. Both the Calcareous Brown 
and the Orthic Regosol soils are most common on the rougher and 
steeper lands of rolling topography. 

The Gleysolic soils occupy undrained depressions (sloughs) 
and flat, poorly drained areas occurring in the lower lands. Several 
series of Gleysolic soils may be present, including Rego Humic Gley- 
sol, Orthic Humic Gleysol, and others. The several series usually 
form an intricate pattern or complex, and since they occupy rela- 
tively small areas within the Ardill Association they cannot be shown 
separately on the soit map. Hence the Gleysolic soils are reported 
as a group of undifferentiated soi1 series. 

Under the A.R.D.A. Soil Capability Classification* the best 
Ardill soils are placed in Glass 3, which may be regarded as fair 
* The Soi1 Capability Classification is explained on pages 65 to 67. 
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arable land. The best soils consist of Chernozemic (chiefly the Orthic 
Brown Series) of clay loam texture, on undulating to gently rolli3g 
topography. Ardill soils on moderately rolling topography are placed 
in Class 4 (poor arable land). Ardill soils on strongly rolling topo- 
graphy are placed in Glass 5 (unsuitable for sustained cultivation 
and used mainly for grazing). The local areas of Ardill Orthic Regosol 
and of Gleysolic soils are also placed in Glass 5. 

Map Units - In the present map area four map units were esta- 
blished in the Ardill Association: 

Ad1 - Dominantly Orthic Brown Series, occurring mainly on roughly 
undulating topography. About 115,000 acres were mapped. Nearly 
all of this map unit is cultivated, and it represents the best Ardill 
soils of the area. 

Ad2 - Dominantly Orthic Brown, with a significant combination of 
Calcareous Brown and Orthic Regosol Series, and a significant 
amount of undifferentiated series of Gleysolic soils. Over 650,000 
acres were mapped, mainly on gently to moderately rolling topo- 
graphy. TO a small extent this unit also occurs on gently undulating, 
strongly rolling, and hilly topography respectively. 

The Ad2 unit is less desirable than the Ad1 unit, since Ad2 
occurs on rougher topography and includes significant amounts of 
the poorer soils (Orthic Regosol and Gleysol). 

Ad3 - Dominantly Orthic Brown Series, with significant amounts of 
Eluviated Brown. This unit is inextensive, occupying about 9,400 
acres of dissected, roughly undulating topography. Ad3 areas are 
nearly equal to Ad1 in agricultural capability. 

Ad4 - Dominantly Orthic Brown Series, with a significant combina- 
tion of Calcareous Brown and Orthic Regosol. About 95,000 acres 
were mapped, chiefly on dissected, gently to strongly rolling topo- 
graphy. The unit is rated below Ad1 and Ad3, but is superior to Ad2, 
since the latter includes numerous sloughs containing poorly drain- 
ed Gleysolic soils. 

Map Complexes - The Ardill map units have also been mapped 
in combination with units of other Soil Associations. In showing 
these complexes on the map the Ardill soils are listed first and this 
implies that the Ardill soils occupy more than half of the complex 
area. The agricultural significance of any soi1 complex depends 
upon the kind and proportion of each Soil Association and its res- 
pective Soil Series. 

Ardill-Fife Lake and Ardill-Haverhill complexes represent areas 
in which different glacial tills occur. The different Soil Associations 
are recognized by identifying the glacial tills, each of which repre- 
sents a separate parent material. 

In Ardill-Sceptre, Ardill-Willows, and Ardill-Fox Valley com- 
plexes glacial till, (representing the Ardill parent material), is par- 
tially overlain by glacio-lacustrine deposits. In general the lower 
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slopes and depressions are covered by the lacustrine deposits, the 
higher land by glacial till. Hence Ardill soils occur on the higher 
land, and the Associations on lacustrine parent materials occupy 
the lower land. The deposition of the lacustrine material tends to 
give a smoother surface to the lower slopes and depressions than 
is typical of glacial till areas. 

In Ardill-Chaplin complexes the sandy glacio-fluvial deposits, 
which represent the parent material of the Chaplin soils, occur as 
!ocalized areas on top of the glacial till or as kames. 

Ardill-Runway complexes represent areas of Ardill soils on 
the higher land, and Runway soils in former glacial drainage chan- 
nels in the lower areas. 

Complexes of Ardill soils with Sceptre, Willows, or Fox Valley 
soils represent the best agricultural lands of the Ardill complexes. 
Ardill-Fife Lake and Ardill-Haverhill complexes are better than 
Ardill-Chaplin or Ardill-Runway complexes. 

Chaplin Association 

Description - The Chaplin Association consists chiefly of 
coarse (very light) textured Chernozemic Brown soils, developed 
on glacio-fluvial deposits. This Association occurs on the Missouri 
Coteau Upland, the two largest areas of Chaplin soils occurrinq 
north of Bengough and around Ormiston, respectively. About 107,000 
acres were mapped in the Chaplin Association. 

The parent material of the Chaplin Association is yellowish 
brown to grayish brown in colour and the texture ranges from loose 
sand to gravel. The material is slightly to moderately calcareous. 
The Chaplin parent material is typically stone free to occasionally 
stony. However, where the underlying glacial till is close to the 
surface, or is mixed with the Chaplin deposit, stones are more 
numerous and some clearing may be required. 

The Chaplin Association occurs chiefly on nearly level to rolling 
outwash plains. The rolling areas may reflect the rough surface of 
the underlying glacial till moraine, since the larger areas of outwash 
sands and gravels are thought to have been deposited on the sur- 
face of stagnant ice which covered the glacial till.* Chaplin soils also 
occur on individual kames. Because of the coarse textures the sur- 
face drainage of Chaplin soil areas is good, except in local sloughs. 

The Chaplin soils were mapped as sandy loam, gravelly loam, 
and gravelly sandy loam. 

In the present map area the Chaplin Association is represented 
almost entirely by one soil series - the Orthic Brown. The only other 
series to occur in significant amount is the Orthic Regosol. Descrip- 
tions and analyses of the Orthic Brown series are given in the report 
on the Regina Map Area. 

* Fi. R. Parizek. Gedpgy Of the Willow Bunch Lake Area. Sask. Research Council, Geology Division, 
Rpt. No. 4. 1964. 
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Under the A.R.D.A. Soi1 Capability Classification most of the 
Chaplin soils are placed in Class 5 (unsuitable for sustained cultiva- 
tion and used mainly as native pasture). The coarse sandy and 
gravelly textures give Chaplin soils a very low water-holding capa- 
City, and lower than average fertility. The location of these soils in 
the more arid areas of the province and the presence of consider- 
able rough topography also reduce their agricultural value. Somv 
sandy loam areas are also subject to wind erosion (soi1 drifting). 

Map Units - One map unit was established in the Chaplin 
Association: 

Ch1 - Dominantly Orthic Brown Series occurring on a wide range 
of topography from gently undulating to strongly rolling. This unit 
covers nearly all of the Chaplin soils of the map area - over 105,000 
acres. 

Map Complexes - The Chaplin 1 (Chi) map unit has been 
mapped in combination with units of the Ardill, Fife Lake, and Haver- 
hill Associations respectively. In these complexes the Chaolin soils 
occur on scattered areas of sandy and gravelly deposits or 0’1 
kames, overlying the glacial till. Where the till forms the surface 
deposit, Ardill, Fife Lake or Haverhill soils occur, the particular soi1 
association being identified by the kind of glacial till which forms the 
parent material of the soils. 

Chaplin soils have also been mapped in combination with soils 
of the Hatton Association. This complex occurs in areas of mixed 
glacio-fluvial outwash and fluvial-lacustrine deposits. The Hatton 
soils occur on the fluvial-lacustrine material. 

Chaplin-Ardill and Chaplin-Fife Lake complexes represent 
better soil areas than those of the Chaplin-Hatton complex. All of 
the above complexes are superior to areas composed only of the 
Chaplin Association. 

Fife Lake Association 

Description - The Fife Lake Association consists chiefly of 
Chernozemic Brown soils of variable texture (sandy loam to clay), 
developed on glacial till composed largely of material derived from 
the underlying Tertiary bedrock. Some modified bedrock and local 
exposures of bedrock also occur. This association occurs on the 
Wood Mountain Upland, below the higher elevations of the dissected 
plateau areas. Over 425,000 acres were mapped in the Fife Lake 
Association. 

The parent material of the Fife Lake Association is yellowish to 
grayish brown in colour, and marked with reddish spots of iron oxide, 
whitish streaks of lime carbonate, fragments of gray shale, and black 
specks of carbon. Occasional bands or pieces of lignite coal occur. 
Moderate quantities of northern (Pre-Cambrian and Paleozoic) 
glacial stones, and of Tertiary quartzite pebbles are also present. 
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Plate 3 Road tut showing glacial till, the. parent material of the Fife Lake As- 
sociation, underlain by bedrock. 

The parent material shows a wide range in texture, and this is 
caused by the presence of bedrock sands, silts, clays and shales 
which form much of the glacial till surface and the underlying bed- 
rock deposits. The material is generally moderately calcareous. 

The black flecks of carbon and the fragments of coal are useful 
indicators of the Fife Lake parent material, particularly in separating 
Fife Lake from Haverhill soils. The quartzite pebbles are also useful 
markers. Broadly speaking, the Wood Mountain Association contains 
the largest quantities of these pebbles, the Fifa Lake Association has 
moderate amounts, while the Haverhill Association has few or none. 

The Fife Lake Association occurs on dissected, thinly glaciated 
uplands, where a shallow deposit of till overlies bedrock. In some 
places bedrock deposits, modified by the action of running water, 
form the surface deposits. Occasional exposures of bedrock also 
occur. The topography is mainly moderately to gently sloping, al- 
though some gently undulating and strongly sloping areas also 
occur. 

The surface is smoother and contains fewer glacial kettles 
(sloughs) than most of the glacial till landforms. The roughest topo- 
graphy in Fife Lake soil areas is associated with the channels of 
streams that dissect the uplands. 
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The glacial till forms a thicker and more uniform surface deposit 
in the northern areas covered by the Fife Lake Association. Toward 
the southern areas modified bedrock and exposed bedrock deposits 
are more evident. 

The surface drainage of most Fife Lake soil areas is very good. 
Some excessive drainage occurs in strongly sloping and strongly 
rolling areas, but these represent a small part of the total area. 

The Fife Lake soils were mapped as clay loam, loam, sandy 
loam, and clay and as combinations of some of these textures. Clay 
loam and mixed loam-clay loam represent about three-quarters of 
the Fife Lake areas. The remainder consists chiefly of loam soils. 
Sandy loam and clay textures are of minor importance. 

The variations in the Fife Lake parent materials and soi1 tex- 
tures are greater than those usually allowed within one soil associa- 
tion. A more detailed soil survey would probably result in the recog- 
nition of more than one association. However, under the present 
type of survey the specific geological and physical features asso- 
ciated with the thinly glaciated and modified bedrock landscape of 
the Wood Mountain Upland form a convenient basis for considering 
Fife Lake as a single association. The above remarks also apply to 
the Wood Mountain Association. 

The Fife Lake Association includes the following soil series: 
Orthic Brown, Calcareous Brown and Eluviated Brown. Descriptions 
and analyses of Fife Lake soil profiles are given in Appendix 1. 

The Fife Lake Orthic Brown Series is dominant and occurs 
throughout most of the well drained sloping land. 

The Calcareous Brown Series occurs mainly on dissected, 
moderately sloping topography, and to a lesser extent on strongly 
sloping, gently sloping and rolling topography. This series occurs 
on the Upper slopes and ridges, above the intermediate slopes oc- 
cupied by the dominant Orthic Brown Series. 

The Eluviated Brown Series occurs mainly on gently sloping 
topography, occupying the lower slopes below the Orthic Brown 
Series. 

Under the A.R.D.A. Soil Capability Classification the best Fife 
Lake soils are placed in Class 3. These consist chiefly of Orthic 
Brown soils of clay or clay loam texture, on gently to moderately 
sloping topography. Soils of similar texture, but occurring on steeper 
or rougher topography (strongly sloping and moderately rolling) are 
placed in Class 4. Fife Lake soils of loam or sandy loam texture, 
and occurring on sloping to rolling topography are also placed in 
Class 4. Fife Lake soils associated with exposed bedrock and occur- 
ring on steep and eroded topography are for the most part unsuit- 
able for sustained cultivation, and may be regarded as Class 5 or 
Class 6 lands. 

24 



Map Units - Three map units were established in the Fife Lake 
Association: 
Fl - Dominantly Orthic Brown Series, occurring mainly on dis- 
sected, gently to moderately sloping topography. This unit repre- 
sents the best Fife Lake soils particularly where the topography is 
gently to very gently sloping. However, the unit forms a minor part 
of the Fife Lake Association, covering about 32,000 acres. 

F2 - Dominantly Orthic Brown Series with significant amounts of 
Calcareous Brown Series, occurring mainly on dissected, moderate- 
ly sloping topography. It also occurs on strongly sloping topography, 
and to a lesser extent on gently sloping, moderately rolling and 
strongly rolling topography. This is the most extensive unit in the 
Fife Lake Association, occupying some 290,000 acres. The F2 unit 
is considered to be somewhat less desirable than Fl, since the 
Calcareous Brown Series is less drought resistant than the Orthic 
Brown, and F2 areas on the whole occur on steeper topography. 

F3 - Dominantly Orthic Brown Series with significant amounts of 
Eluviated Brown, occurring mainly on gently sloping topography. 
This unit is fairly extensive, occupying about 100,000 acres. It is 
considered to be nearly equal to Fl in agricultural capability. 

Map Complexes - Fife Lake soils have been mapped in com- 
bination with Ardill and Chaplin soils respectively, and also with Ex- 
posure (various Tertiary bedrock deposits exposed at the surface). 
The complexes of Fife Lake with Ardill and Chaplin soils have al- 
ready been discussed under the Ardill and Chaplin Associations 
respectively. 

The Fife Lake-Exposure complex occurs largely on higher 
elevations of steep topography. Because of the presence of bed- 
rock deposits with little or no soil caver, and the unfavourable topo- 
graphy, most of the Fife Lake-Exposure areas are uncultivated. 

The Fife Lake-Ardill areas represent the best agricultural land 
of the Fife Lake complexes. The Fife Lake-Chaplin areas are inferior, 
and the Chaplin soils are frequently uncultivated. The Fife Lake- 
Exposure complex is of little agricultural value. 

Fox Valley Association 

Description - The Fox Valley Association consists chiefly of 
Chernozemic Brown soils of medium to moderately fine texture, 
developed on glacio-lacustrine (glacial lake) deposits. This Associa- 
tion occurs near the boundary of the Wood Mountain and Missouri 
Coteau Uplands, occupying several small areas on either side of 
Willow Bunch Lake. The Association is of minor importance in the 
present map area since only around 7,000 acres were mapped. 

The parent material of the Fox Valley Association is grayish 
brown to yellowish brown in colour, and the texture ranges from 
silty clay loam to silty loam. The parent material is moderately 
calcareous, and usually free of stones. 
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The Fox Valley soils occur on gently sloping to roughly undulat- 
ing glacial lake beds, the rougher areas probably representing mar- 
ginal or shallow portions of the former lake basin. Surface drainage 
is good, except for occasional poorly drained sloughs. 

The Fox Valley soils were mapped as loam, clay loam, and silty 
clay loam, respectively. Combinations of these textures were also 
mapped, and the combination of loam and clay loam occupies most 
of the Fox Valley areas. 

The Fox Valley Association includes two major series, - the 
Orthic Brown and the Calcareous Brown. Descriptions and analyses 
of an Orthic Fox Valley profile are given in the Regina Report. 

The Orthic Brown Series is dominant, occupying all of the 
landscape, except where knolls and ridges or occasional depres- 
sions occur. 

The Calcareous Brown Series occurs on the higher land, on the 
Upper slopes and crests of knolls and ridges. 

Under the A.R.D.A. Soi1 Capability Classification the best Fox 
Valley soils are placed in Class 3 (fair arable land). These soils 
represent Orthic Brown clay loams, silty clay loams, or mixtures of 
clay loam and loam, on gently sloping to undulating topography. Fox 
Valley soils of loam texture are placed in Class 4 (poor arable land), 
because they have a lower water-holding capacity and are there- 
fore less drought-resistant than the finer (heavier) textured types. 

Map Units - In the present map area two map units were esta- 
blished for the Fox Valley Association. The two units are roughly 
equal in acreage. 

Fxl - Dominantly Orthic Brown Series occurring mainly on gently 
sloping to roughly undulating topography. 

Fx2 - Dominantly Orthic Brown Series with significant areas of 
Calcareous Brown, occurring mainly on dissected, gently undulating 
topography. The Fx2 unit is rated slightly below Fxl of similar tex- 
ture and topography, because of the presence of Calcareous Brown 
soils which are less drought resistant and somewhat less productive 
than Orthic Brown soils. 

Map Complexes - Some Fox Valley map units (Fxl) have been 
mapped in combination with units of the Ardill, Hatton, and Willows 
Associations, respectively. 

In Fox Valley-Ardill complexes the Fox Valley soils occupy a 
larger acreage than the Ardill soils. Otherwise this complex is simi- 
lar to Ardill-Fox Valley, as described under the Ardill Association. 

In Fox Valley-Hatton complexes the parent materials consist of 
sandy textured fluvial-lacustrine deposits occupying the Upper 
slopes and knolls, and silty lacustrine deposits covering the rest of 
the landscape. The Hatton soils occur on the sandy deposits while 
the Fox Valley soils occupy the larger acreage of silty deposits. 
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In Fox Valley-Willows complexes, silty lacustrine deposits - 
the parent material of the Fox Valley soils - occur on intermediate 
and Upper slopes. Clayey textured lacustrine deposits occur on the 
lower slopes, and these deposits form the parent material of the 
Willows Association. 

Fox Valley-Willows areas represent the best agricultural land 
of the Fox Valley complexes, followed by Fox Valley-Ardill, and Fox 
Valley-Hatton. 

Hatton Association 

Description - The Hatton Association consists chiefly of 
moderately coarse (light) textured Chernozemic Brown soils, devel- 
oped on fluvial-lacustrine deposits. This Association occurs as small 
scattered areas within the Alberta High Plains section of the map 
area. Only around 15,000 acres were mapped in the Hatton Asso- 
ciation. 

The parent material of the Hatton Association is yellowish brown 
in colour, and fine sand to loamy sand in texture. The deposit is 
slightly calcareous to non-calcareous. Few to no stones occur, 
except where the sandy deposit is thin (less than four feet) over 
glacial till which contains stones. 

The Hatton Association occurs on gently sloping to undulating 
glacio-lacustrine basins. Surface drainage is good. 

The Hatton soils were mapped mainly as fine sandy loam and 
very fine sandy loam. Some sandy loam and loamy sand were also 
mapped. 

The Orthic Brown Series is dominant in the Hatton Association. 
Where wind erosion has removed the original surface horizons and 
part or all of the B horizons, the soil is classified as the Orthic Rego- 
sol Series. However, in the present map area such soils are not 
present in significant amounts. A description and analysis of a Hat- 
ton Orthic Brown soil is given in the Regina Report. 

Under the A.R.D.A. Soil Capability Classification the best Hatton 
soils are placed in Class 4 (poor arable land). These soils are 
represented by the Hatton Orthic Brown fine sandy loams, on gently 
sloping to undulating topography. Hatton soils of loamy sand texture 
are placed in Class 5 (unsuitable for sustained cultivation but suit- 
able for pasture). The prevailing coarse (light) sandy textures give 
Hatton soils a lower water-storage capacity, and somewhat lower 
fertility than Brown soils of medium to fine textures. 

Map Units - Only one map unit was established for the Hatton 
Association in the present map area: 

Ht1 - Dominantly Orthic Brown Series, occupying practically all of 
the acreage mapped in this Association. 
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Map Complexes - Complexes of the Hatton map unit (Htl) with 
map units of Ardill, Chaplin, and Fox Valley soils have already been 
discussed under the Ardill, Chaplin and Fox Valley Associations 
respectively. The main difference is that the complexes mentioned 
here, under the Hatton Association, represent areas in which Hatton 
soils occupy larger acreages than the other members of the complex. 

It should be noted that the Hatton-Ardill complex is shown 
on the map as Htl/T-Adl. Symbol “T” indicates that the Hatton 
parent material is thin (less than four feet thick) over glacial till. 

In decreasing order of suitability for agricultural use the Hatton 
complexes may be listed as: Hatton-Fox Valley, Hatton-Ardill, and 
Hatton-Chaplin. The latter complex is definitely inferior to the others. 

Haverhill Association 

Description - The Haverhill Association consists chiefly of 
Chernozemic Brown soils of medium texture, developed on glacial 
till. This Association occurs mainly on the Missouri Coteau Upland 
and the extreme eastern edge of the Wood Mountain Upland, near 
the south-eastern corner of the map area. About 180,000 acres were 
mapped as the Haverhill Association. 

The parent material of the Haverhill Association is grayish 
brown to olive brown in colour, and marked with whitish spots and 
streaks of lime carbonate and occasional rusty spots of iron oxide. 
The parent material varies from loam to sandy clay loam in texture, 
and is moderately calcareous. Glacial stones of Pre-Cambrian and 
Paleozoic origin are common, and clearing is required on most 
Haverhill soils. 

The Haverhill Association of the present map area occurs main- 
ly on dissected, moderately rolling till plains (moraine). This land- 
form has excessive surface drainage on the steep Upper slopes of 
the ridges and moderate to poor drainage on the low lands, with 
relatively few glacial kettles (sloughs). The intermediate slopes 
between the ridges and the low lands are well drained. 

Non-dissected glacial till plains also occur. The topography 
ranges from roughly undulating to strongly rolling, and on these 
landforms the lower lands contain numerous kettles or sloughs. 

Most of the Haverhill soils were mapped as loam, but areas of 
clay loam and mixed loam and clay loam are also shown on the soil 
map. 

The Haverhill Association contains the following soil series: 
Orthic Brown, Eluviated Brown, Calcareous Brown, Orthic Regosol, 
and several series of Gleysolic soils. 

The Orthic Brown is the dominant series and occurs on the well 
drained sloping land lying between the steep Upper slopes of knolls 
and ridges and the nearly level to dep,ressional lower lands. Descrip- 
tions and analyses of representative series of the Haverhill Associa- 
tion are given in Appendix 1. 
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The Eluviated Brown Series occupies lower and more gentle 
slopes, below the Orthic Brown, but above the poorly drained Gleysol 
Series. Most of the Haverhill soils of the Willow Bunch map area 
occur on rolling topography, which contains very little gently sloping 
land. As a result, the Eluviated Brown Series is of minor importance, 
and as mapped is confined to areas of roughly undulating topogra- 
phy. 

The Calcareous Brown Series occurs on the Upper slopes and 
crests of knolls and ridges, above the intermediate slopes occupied 
by the Orthic Brown Series. 

The Orthic Regosol Series occupies knolls and ridges which 
have suffered considerable erosion. As a result the light coloured 
subsoil is now exposed at the surface. Both the Calcareous Brown 
and the Orthic Regosol Series are most common on the rougher and 
steeper lands mapped as moderately to strong rolling topography. 

The Gleysolic soils occupy the undrained depressions (sloughs) 
and the flat lands occurring in poorly drained lower areas. Several 
series of Gleysolic soils may occur in a single depression but in 
most instances the area occupied by each series is too small to be 
significant as a mapping unit. Hence the Gleysolic soils are generally 
reported as an undifferentiated group of series. 

Under the A.R.D.A. Soil Capability Classification the best Haver- 
hill soils are placed in Class 3, which may be regarded as fair arable 
land. The best Haverhill soils consist of Chernozemic (chiefly Orthic 
Brown) Series of clay loam texture, on undulating to gently rolling 
topography. Haverhill soils of loam texture, and all Haverhill soils on 
moderately rolling topography are placed in Glass 4 (poor arable 
land). Haverhill soils on strongly rolling topography, or on flat-de- 
pressional, poorly drained land are placed in Class 5 (unsuitable 
for sustained cultivation, and used for grazing). For the present’map 
area it Will be seen that very little Class 3 land occurs in the Haver- 
hill Association, since loam texture and moderately to strongly roll- 
ing topography predominate. Hence most of the cultivated Haverhill 
soils belong to Glass 4, and the uncultivated soils to Glass 5. 

Map Units - In the present map area four map units were estab- 
lished for the Haverhill Association. 
Hrl - Dominantly Orthic Brown Series on dissected, roughly un- 
dulating topography. About 9,000 acres were mapped. Nearly all of 
this unit is cultivated and it represents the best Haverhill soils of the 
area, particularly where clay loam or mixed loam and clay loam tex- 
tures occur. 
Hr2 - Dominantly Orthic Brown, with significant combinations of 
Calcareous Brown and Orthic Regosol Series, and a significant 
amount of Gleysolic soils. About 21,000 acres were mapped. This 
map unit occurs chiefly on moderately to strongly rolling topography. 
The unit is less desirable than Hrl, since Hr2 includes significant 
amounts of poorer kinds of soi1 (Regosol and Gleysol) and also 
occurs on rougher topography and contains more waste land, 
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Hr3 - Dominantly Orthic Brown with significant amounts of Eluviat- 
ed Brown Series, on roughly undulating topography. In the presnzt 
map area this unit was not mapped alone, but as complexes with 
Ardill (Ad3) and Willows (Wwl) soils, respectively. In both complexes 
the Haverhill soils are found on the higher land. The Hr3 unit is very 
inextensive, since the Hr3-Ad3 complex occupies less than 2,500 
acres, and the Hr3-Wwl complex less than 300 acres. 

Hr4 - Dominantly Orthic Brown Series with a significant combina- 
tion of Calcareous Brown and Orthic Regosol Series. This unit 
occurs chiefly on dissected, gently to strongly rolling topography, 
and to a minor extent on roughly undulating topography. This is the 
most extensive map unit in the Haverhill Association, occupying 
nearly 150,000 acres. Agriculturally, the Hr4 unit is somewhat better 
than Hr2, since the latter occurs principally on moderately to strong- 
ly rolling landscapes which contain numerous undrained sloughs. 

Map Complexes - In addition to the soil complexes mentioned 
under Hr3 above, other Haverhill units have been mapped with Ardill 
and with Chaplin units, respectively. In these complexes the Haver- 
hill soils occupy more than one half of the map complex. Otherwise 
they are similar to the Ardill-Haverhill and Chaplin-Haverhill com- 
plexes described under the Ardill and Chaplin Associations. 

In Haverhill map complexes, Haverhill-Willows represents the 
best agricultural land, closely followed by Haverhill-Ardill. Haverhill- 
Chaplin areas are much poorer. 

Sceptre Association 

Description - The Sceptre Association consists chiefly of 
Chernozemic Brown soils of fine (clayey) texture, developed on 
glacio-lacustrine deposits. The largest areas of Sceptre soils occur 
on Old Wives Lake Plain, with smaller areas scattered throughout 
the Missouri Coteau Upland. About 86,000 acres were mapped in 
the Sceptre Association. 

The parent material of the Sceptre Association is grayish brown 
to brown in colour, of clay to heavy clay texture, and is moderately 
calcareous. Stones are absent to rare except in areas of rolling topo- 
graphy where the Sceptre parent material is thin over the underlying 
glacial till. However, stones are seldom an,obstacle to cultivation in 
areas of Sceptre soils. 

In the present map area the Sceptre Association occurs on flat- 
depressional to rolling glacial lake beds. Surface drainage is satis- 
factory except in the flat to depressional areas, which are moder- 
ately to poorly drained. 

The Sceptre soils were mapped as heavy clay and clay, and 
combinations of these textures. 

The Sceptre Association consists mainly of the Rego Brown and 
Orthic Brown Series. Some Gleysolic Seri& also occur. Description 
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and analysis of a Rego Brown Sceptre profile are given in the Regina 
Report. 

The Rego Brown is the dominant series and occurs throughout 
the higher, well drained areas, above the poorer drained lower lands. 

The Orthic Brown Series occurs in an erratic and unpredictable 
pattern throughout the landscape in a mixture with the Rego Brown 
Series. In addition the Orthic Brown often occupies slightly lower 
or flatter positions than the Rego Brown soils; such positions favour 
the concentration of rain water, and as a result more water enters 
the soil. This in turn results in the better developed and deeper soil 
profiles characteristic of the Orthic Brown Series. 

The Gleysolic soils occupy the lower lands, which include flat 
areas with moderate (or imperfect) drainage and depressions or 
basins which are poorly drained. Several series of Gleysolic soils 
may occur within a small area and for this reason the Gleysolic soils 
are usually indicated as an undifferentiated group of soi1 series. 

Under the A.R.D.A. Soil Capability Classification the Sceptre 
Rego Brown and Orthic Brown soils of heavy clay texture are placed 
in Class 2, which may be regarded as good arable land. These soils 
represent the best agricultural types of the Brown Soi1 Zone, largely 
because of their high water-holding capacity and good fertility. 

Sceptre soils of clay texture are placed in Class 3 - fair arable 
land. Most Gleysolic soils of the Sceptre Association are placed in 
Class 3, largely because they are subject to flooding in wet years. 
The most poorly drained Gleysolic soils, which are too wet and 
sometimes too saline for cultivated use, are placed in Glass 5. 

Map Units - In the present map area two map units were 
established in the Sceptre Association: 

Sel - Dominantly Rego Brown Series, with a significant amount of 
Orthic Brown Series, on nearly level to rolling topography. This map 
unit includes nearly all of the Sceptre soils of the present area, and 
represents almost 83,000 acres. 

Sc3 - Dominantly Gleysolic Series (undifferentiated), on flat to de- 
pressional lower lands. As already stated the Sceptre Gleysolic soils 
which are suitable for cultivation are subject to flooding in wet years, 
SO that at such times seeding may be delayed or may not be possible 
for one or more years. On the other hand such soils may be the 
most productive types in dry years, since more soi1 moisture is 
retained in the lower lands. 

The Sc3 unit of the present map area occupies close to 4,000 
acres. Small local areas of these soils occur in sloughs throughout 
the Sel map unit, but their total acreage is too small to be significant. 

Map Complexes - Sceptre soils have been mapped in com- 
bination with Ardill and Fife Lake soils, as already discussed under 
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the Ardill Association. A complex of Sceptre-Willows soils has also 
been mapped. This complex occurs on glacial lake basins composed 
of lacustrine clay deposits which represent both Sceptre and Willows 
parent materials. 

Sceptre-Willows areas represent the best agricultural land of 
the Sceptre soi1 complexes. 

Willows Association 

Description - The Willows Association consists chiefly of 
Chernozemic Brown soils of moderately fine to fine texture, develop- 
ed on glacio-lacustrine (glacial lake) deposits. This Association 
occurs on Old Wives Lake Plain, mainly south of a lin@ from Readlyn 
to Assiniboia. The Association is relatively inextensive, only about 
29,000 acres being mapped in the present survey. 

The parent material of the Willows Association is yellowish 
brown to pale brown in colour, and clay loam to clay in texture. The 
material is moderately to strongly calcareous. Stones are absent, 
except where the lacustrine deposit is thin over glacial till. 

The Willows Association occurs on nearly level to undulating 
glacial lake beds. Surface drainage is good. 

Plate 4 Nearly level to undulating glacio-lacustrine landform of the Willows 
Association. 
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The Willows soils were mapped as clay loam, clay, and com- 
binations of these textures. 

The Willows Association includes the Orthic Brown, Rego 
Brown and Eluviated Brown Series. Descriptions and analyses of 
representative Willows soil profiles are given in Appendix 1. 

The Orthic Brown Series is dominant, and covers nearly all of 
the Willows landscape, except where Rego Brown or Eluviated 
Brown soils occur. Some of the Orthic Brown profiles have B hori- 
zons with solonetz-like structure. On the present scale of mapping 
it was not possible to separate areas of the latter profiles from those 
more typical of the Orthic Brown Series. 

The Rego Brown Series occurs among the Orthic Brown, usually 
in higher topographie positions. 

The Eluviated Brown Series also occurs among the Orthic 
Brown Series, but usually on lower slopes or flatter positions than 
those occupied by the Orthic Brown soils. 

Under the A.R.D.A. Soil Capability Classification, the Willows 
soils belong to Class 3. The best soils are Willows 1 of clay texture, 
and these, along with Sceptre clay, represent the best Class 3 soils 
of the Brown soil zone. 

Map Units - Three map units were established for the Willows 
Association: 
Wwl - Dominantly Orthic Brown Series, occurring mainly on very 
gently sloping to gently undulating topography. This unit occupies 
almost one half of the area mapped as Willows soils and represents 
the best agricultural soils of this Association. 
Ww2 - Dominantly Orthic Brown Series with significant amounts of 
Rego Brown, on gently sloping to roughly undulating topography. 
This unit is rated slightly below Wwl soils of similar texture. About 
5,700 acres were mapped as Ww2. 
Ww3 - Dominantly Orthic Brown Series with significant amounts of 
Eluviated Brown. This unit is rated below Wwl, particularly since it 
includes areas of shallow Willows soils over till (Ww3/T). 

Map Complexes - Soils of the Willows Association have been 
mapped in complexes with Ardill, Fox Valley, Haverhill and Sceptre 
soils, respectively. The above complexes have already been discus- 
sed under the respective soil associations. 

A complex of Willows-Chaplin soils has also been mapped. The 
Willows soils occupy the greater portion of the landscape, with the 
Chaplin soils largely restricted to the highest elevations represented 
by knolls and ridges. 

Willows soils predominate in the above complexes. The Willows- 
Sceptre complex forms the best agricultural land, followed in de- 
creasing order by Willows-Fox Valley, Willows-Ardill, Willows-Haver- 
hill and Willows-Chaplin areas. 
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Wood Mountain Association 

Description - The Wood Mountain Association consists chiefly 
of Chernozemic Brown soils of variable texture (moderately fine to 
moderately coarse textures) developed on modified bedrock (pre- 
glacial) deposits. Most of the bedrock deposits have been modified 
by the action of glacial ice and water, but there are also local areas 
of exposed bedrock. This soi1 association occupies the higher por- 
tions of Wood Mountain Upland, notably the dissected Tertiary 
plateau in the extreme south-western section of the map area and a 
number of plateau remnants or outliers situated further to the east. 
Close to 42,000 acres were mapped in the Wood Mountain Associa- 
tion. 

The parent material of the Wood Mountain Association is vari- 
able in colour, texture, and composition, reflecting the variability of 
the bedrock deposits. These deposits include Tertiary sands, silts, 
clays, shales, sandstones, and quartzite and chert pebbles. Fossil 
remains of wood, bone, and teeth are’ present and there are also 
occasional seams of lignite coal. Some glacial stones of Pre-Cam- 
brian origin occur in the areas formerly covered by the ice sheets 
of glacial times. The lime carbonate content of the parent material 
is also variable, ranging from none to moderate (non-calcareous tc 
moderately calcareous). 

Plate 5 Thinly glaciated landscape of the Wml Map Unit. Note the long dissected 
slopes suitable for arable agriculture and the practice of strip farming. 
Note also the 50-50 ratio of fallow to trop. 

34 



The Wood Mountain Association occurs on thinly glaciated (and 
some unglaciated) dissected plateaus. The topography is mainly 
gently to moderately sloping, frequently broken (dissected) by steep- 
sided gullies and valleys. Bedrock is exposed on higher elevations 
and along the eroded valleys. Surface drainage is good in most 
areas but is excessive on steep slopes bordering valleys, and on 
higher elevations where the bedrock is exposed. 

Most of the Wood Mountain soils were mapped as clay loam, 
and the remainder chiefly as loam. A little more than 200 acres 
were mapped as sandy loam. 

As indicated under the Fife Lake Association, the Wood Moun- 
tain Association also represents a complex of different kinds of 
parent material, with a corresponding wide range in soil textures. A 
detailed soil survey would probably result in the recognition of 
several soil associations. 

The Wood Mountain Association consists mainly of two series 
- the Orthic Brown and the Eluviated Brown. In areas where the 
bedrock is exposed, the soils, where they do exist, are weakly de- 
veloped and are classified as Regosolic soils. Descriptions and 
analyses of representative Wood Mountain Series profiles are given 
in Appendix 1. 

The Orthic Brown Series is dominant and covers most of the 
well drained intermediate and Upper slopes. The profiles of this 
series vary in thickness, depending upon the depth of soil over the 
bedrock. 

The Eluviated Brown Series occurs below the Orthic Brown, on 
the lower slopes. These slopes generally represent areas of colluvial 
deposits (soi1 material lhat has moved down-hill under the influence 
of gravity, and perhaps through water erosion as well). 

Under the A.R.D.A. Soil Capability Classification the best Wood 
Mountain soils are placed in Class 3 (fair arable land). These soils 
consist chiefly of Orthic Brown clay loams, on gently to moderately 
sloping topography. Similar soils on rougher topography are placed 
in Class 4 (poor arable land). Wood Mountain soils of loam and 
sandy loam textures are also placed in Class 4. The weakly develop- 
ed (Regosolic) soils on steep topography are placed in Class 5 
(unsuitable for sustained cultivation). 

Map Uni!s - In the present survey only one map unit was 
established in the Wood Mountain Association: 

Wml - Dominantly Orthic Brown with significant amounts of 
Eluviated Brown. In the Willow Bunch map portion of the Wood 
Mountain Plateau a considerablè acreage of Wood Mountain soils 
is under cultivation. 
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SOILS OF THE DARK BROWN ZONE 

The Dark Brown Soi1 Zone has a somewhat less arid climate 
than the Brown Zone. As a result conditions of soi1 moisture and 
plant growth are more favourable, as indicated by the darker brown 
surface colour of the soils. While trop yields show considerable 
variation, severe droughts are less frequent than in the Brown Zone. 

In the Willow Bunch Lake map area the Dark Brown soils oc- 
cupy the north-eastern and extreme eastern sections, and represent 
roughly one-third of the total map area. Six Soil Associations con- 
sisting chiefly of Chernozemic Dark Brown soils were mapped in 
this area: Amulet, Biggar, Bradwell, Regina, Sutherland, and Wey- 
burn. A mixture of Chernozemic and Solonetzic Dark Brown soils 
is represented by the Claybank Association. Four associations of 
Solonetzic Dark Brown soils were mapped: Brooking, Estevan, Tros- 
sachs, and Tuxford. Sutherland represents a new association. 

As already mentioned, the Soi1 Associations which are common 
to both Brown and Dark Brown Zones are discussed in a later sec- 
tion. 

Dominantly Chernozemic Soils 
Amulet Association 

Description - The Amulet Association consists chiefly of mo- 
derately fine-textured Chernozemic Dark Brown soils developed on 
glacial till which consists partly of Upper Cretaceous shales. This 
Association occurs on the Missouri Coteau Upland. It is one of the 
most extensive Associations of the map area, occupying nearly 
300,000 acres. 

The parent material of the Amulet Association is grayish brown 
to dark gray in colour, the darker shades occurring where Creta- 
ceous shale and clay weathered from it are present. The till is also 
marked by numerous light coloured spots and streaks of lime car- 
bonate and gypsum, and by rusty spots of iron oxide. The texture 
varies from clay loam to clay and the deposit is moderately calca- 
reous. Slight to moderate quantities of glacial stones are present, 
and some clearing is required on most Amulet soil areas. 

The Amulet Association occurs mainly on gently to strongly 
rolling till plains, and to a lesser extent on undulating plains. The 
landscape is similar to that described under the Ardill Association, 
and consists of a pattern of knolls or ridges, intermediate slopes 
and flat to depressional lower land areas. The surface drainage is 
excessive on steep-sided knolls and ridges, good on intermediate 
slopes and moderate to poor on the lower lands. 

The Amulet soils were mapped mainly as clay loam, with some 
as mixed clay loam and loam, and a little as clay and clay loam. 

The Amulet Association contains the following Soi1 Series: 
Orthic Dark Brown, Calcareous Dark Brown, Orthic Regosol, and 
undifferentiated Gleysolic soils. Descriptions and analyses of series 
profiles are given in Appendix 1 and in the Regina Report, 
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The Orthic Dark Brown is the dominant series of the Amulet 
Association, occupying the well drained sloping land. 

The Calcareous Dark Brown Series occurs on the Upper slopes 
and crests of knolls and ridges, above the intermediate slopes 
occupied by the Orthic Dark Brown Series. 

The Orthic Regosol Series also occurs on the higher eleva- 
tions, and occupies knolls and ridges which have suffered consider- 
able erosion. This is shown by the light coloured surface of culti- 
vated soils of higher areas. 

The Gleysolic soils occupy the depressions or sloughs and the 
flat poorly drained areas occurring in the lower lands. The several 
series of Gleysolic soils are reported as an undifferentiated group 
of series, since the areas they occupy are usually too small to be 
separated at the present scale of mapping. 

Under the A.R.D.A. Soil Capability Classification the best Amu- 
let soils are placed in Class 3 (fair arable land). These soils consist 
of Chernozemic (chiefly Orthic Dark Brown) clay loam and mixed 
clay loam and loam on undulating to gently rolling topography. The 
small areas of Amulet mixed clay and clay loam represent the best 
Class 3 soils. 

Amulet soils on moderately rolling topography are placed in 
Class 4 (poor arable land), and those on strongly rolling and on flat- 
depressional, poorly drained topography are placed in Glass 5 
(suitable for grazing land). 

Plate 6 Moderately to strongly rolling moraine of the Am2 Map Unit. Note the 
absence of cultivation; such areas are used for grazing. 
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Map Units - In the present map area 3 map units were esta- 
blished in the Amulet Association: 

Aml - Dominantly Orthic Dark Brown, on undulating topography, 
and occupying about 40,000 acres. This unit is n 

Y 
rly all under culti- 

vation and represents the best Amulet soils of t e map area. 

Am2 - Dominantly Orthic Dark Brown with significant combinations 
of Calcareous Dark Brown and Orthic Regosol Series, and signifi- 
tant amounts of undifferentiated Gleysolic Series. This map unit is 
the.most extensive of the Amulet Association, occupying just under 
250,000 acres. It occurs mainly on moderately to strongly rolling 
topography, and to a lesser extent on gently rolling topography. The 
latter topography represents the most desirable land of this unit. 
The Am2 map unit is less desirable than Aml, since Am2 includes 
significant amounts of eroded (Orthic Regosol) and poorly drained 
(Gleysolic) soils, and in the rougher areas contains more waste land. 

Am4 - Dominantly Orthic Dark Brown with significant combina- 
tions of Calcareous Dark Brown and Orthic Regosol Series, occurr- 
ing mainly on dissected, strongly rolling topography. About 10,000 
acres were mapped. This unit has a low agricultural rating because 
of the steep slopes. It is somewhat better than Am2 areas of simi- 
lar topography, since the latter unit contains more poorly drained 
depressions. 

Map Complexes - The Amulet soils have also been mapped 
in combination with other Soil Associations. In the Amulet-Biggar 
complex the sandy glacio-fluvial deposits, which represent the 
parent material of the Biggar soils, occur as local areas overlying 
the glacial till, or as kames. The glacial till forms the parent material 
of the Amulet soils. 

In Amulet-Regina and Amulet-Sutherland complexes, the gla- 
cial till representing the Amulet parent material is partially overlain 
by glacio-lacustrine clays. In these complexes the lower slopes and 
depressions are covered by the lacustrine deposits, and the higher 
areas by glacial till. Hence the Regina and Sutherland soils occur on 
the lower lands, below the Amulet soils. 

The Amulet-Brooking complex is the most extensive of the 
Amulet complexes, occupying over 100,000 acres. It represents a 
mixture of Chernozemic and Solonetzic soils and occurs mainly on 
the Ceylon Plain. The Brooking soils occur on the more saline gla- 
cial till found on the lower slopes and in low areas, while the Amulet 
soils occur on the higher elevations. In this complex the Amulet 
soils are dominant. Most of the Brooking soils belong to the Dark 
Brown Solonetz Series (shown as Aml Bkl) and the remainder to the 
less desirable Dark Brown Solodized Solonetz Series (shown as 
Aml Bk3). 

Amulet-Regina and Amulet-Sutherland represent the best agri- 
cultural lands in the Amulet complexes, and are superior to Amulet 
soils alone. The Amulet-Brooking (AmlBkl) complex is rated slightly 

38 



below Amulet soils of similar texture. The Amulet-Brooking (AmlBk3) 
and the Amulet-Biggar areas are the poorest of the Amulet com- 
plexes. 

Biggar Association 

Description - The Biggar Association consists chiefly of coarse 
textured Chernozemic Dark Brown soils developed on glacio-fluvial 
deposits. This Association occurs on the Missouri Coteau Upland, 
and occupies about 15,000 acres, mainly in the south-eastern sec- 
tion of the map area. 

The parent material of the Biggar Association is yellowish brown 
to grayish brown in colour, and the texture ranges from loose Sand 
and grave1 to loamy Sand. The parent material is stone free to oc- 
casionally stony, except where the Biggar deposit is mixed with 
glacial till or eroded till. The Biggar parent material is slightly to 
moderately calcareous. 

The Biggar Association occurs mainly on gently rolling out- 
wash plains and to a lesser extent on undulating and moderately 
rolling plains, respectively. A small acreage occurs on strongly roll- 
ing topography. The probable origin of rolling topography associ- 
ated with glacio-fluvial deposits is discussed under the Chaplin 
Association, Biggar soils, like those of the Chaplin Association, may 
also occur on individual kames. The surface drainage of Biggar 
soil areas is good, except in local depressions or sloughs. 

The Biggar soils were mapped mainly as gravelly loam and 
sandy loams; these textures also occur as mixtures with sandy clay 
loam or loam. 

I he Orthic Dark Brown Series is dominant in the Biggar As- 
sociation Local areas of Orthic Regosol Series, too small to be 
separated on the map, may represent former Orthic Dark Brown 
soils which have suffered severe wind erosion. Descriptions and 
analyses of an Orthic Dark Brown profile are given in the Regina 
Report. 

Under the A.R.D.A. Soil Capability Classification most of the 
Biggar soils on undulating to gently rolling topography are placed 
in Class 4 (poor arable land). Soils on moderately to strongly roll- 
ing topography, and all Biggar soils with grave1 subsoils are placed 
in Class 5 (suitable for grazing). Like the Chaplin, the Biggar soils 
have a low water-holding capacity and hence suffer from drought 
in “dry” seasons. The higher rating of the Biggar soils is based on 
their location in the somewhat less arid Dark Brown zone. How- 
ever, in the present map area the Biggar soils occur near the 
borders of the Brown Soil Zone, and therefore are unlikely to differ 
very much from the nearby Chaplin soils which are placed in Class 5. 

Map Units - Only one map unit was established in the Biggar 
Association: 
W - Dominantly Orthic Dark Brown Series. 
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Map Complexes - The Biggar map unit (Bgl) has been map- 
ped in combination with units of the Amulet and Bradwell Associa- 
tions respectively. The Biggar-Amulet complex is similar to the Amu- 
let-Biggar complex described under the Amulet Association; the 
only distinction made is in estimating the proportion of each As- 
sociation in the complex. The first named association is considered 
to represent more than 50% of the map complex. 

The Biggar-Bradwell complex represents areas containing both 
glacio-fluvial and fluvial-lacustrine deposits. The latter form the 
parent material of the Bradwell association. 

The Biggar-Amulet Complex represents better soil areas than 
those of the Biggar-Bradwell Complex. Both complexes are superior 
to areas composed only of Biggar soils. 

Bradwell Association 

Description - The Bradwell Association is of little importance 
in the Willow Bunch Lake map area, since it represents in total area 
less than a section of land. For this reason a brief statement on 
the Association is sufficient for this report. A fuller discussion of the 
Bradwell soils is given in the Regina Report. 

The Bradwell soils of the present map area consist of Orthic 
Dark Brown soils of loam texture, developed on gently rolling glacio- 
lacustrine deposits. These soils form the only map unit of the As- 
sociation (Brl). Bradwell soils of loam texture have been placed 
in Class 3 (fair arable land) under the A.R.D.A. Soil Capability Clas- 
sification. 

The Bradwell Association also occurs in a complex with the 
Asquith Association. This complex occupies some 60 acres only and 
is not separated on the map. A detailed discussion of the Asquith 
soils is given in the Regina Report. 

Regina Association 

Description - The Regina Association consists chiefly of Cher- 
nozemic Dark Brown soils of fine (clayey) texture, developed on 
glacio-lacustrine deposits. The Regina soils occur on portions of the 
Assiniboine and Souris River Plains which occupy the north-east 
section of the map area, and which form part of the Saskatchewan 
Plains Region (most of the soils SO far discussed occur in the Alberta 
High Plains Region). The Regina Association is one of the most ex- 
tensive Associations of the map area, and covers about 220,000 
acres. 

The parent material of the Regina Association is dark grayish 
brown in colour, chiefly heavy clay in texture, and moderateLy cal- 
careous. Stones are absent, except for occasional local patches of 
surface stones which it is thought were brought in by floating ice 
during the period when Glacial Lake Regina existed. A few stones 
may also occur where the Regina parent material is thin over the 
underlying glacial till. 
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The Regina soils occur mainly on very gently to gently sloping 
glacial lake beds. A small proportion of Regina soils occurs on flat 
to depressional low lands. Surface drainage is satisfactory except 
on the lower lands, which are subject to flooding in wet seasons. 

Nearly all of the Regina Association was mapped as heavy clay, 
and the remainder as clay or mixed clay and heavy clay. 

The Regina Association consists of the following Soi1 Series: 
Rego Dark Brown, Orthic Dark Brown, and Undifferentiated Gleysolic 
Series. Descriptions and analyses of Regina soi1 profiles are given in 
the report on The Soils of the Regina Map Area, which covers the 
main area of Regina soils. 

The Rego Dark Brown is the dominant series and occurs 
throughout the higher, well drained areas. 

The Orthic Dark Brown Series also occurs on the higher lands, 
usually but not always on slightly lower and flatter positions than 
those occupied by the Rego Dark Brown soils. 

The Gleysolic soils occupy the lower, moderately drained to 
poorly drained areas. Since several series may occur within a small 
area the Gleysolic soils are indicated as an undifferentiated group 
of soi1 series. 

Under the A.R.D.A. Soi1 Capability Classification the Regina 
Rego and Orthic Dark Brown Series are placed at the top of Glass 
2 (good arable land). These soils represent the best agricultural 
types of the Dark Brown zone, and are particularly suited to large 
scale wheat farming. The high agricultural rating of the Regina soils 
results from the combination of their high water-holding capacity, 
good fertility, and favourable topography. 

The Gleysolic soils of the Regina Association are placed mainly 
in Glass 3 (fair arable land). This is because they are subject to 
flooding in wet years, in which event seeding of crops may be delay- 
ed or may not be possible for one or more years. On the other hand, 
such soils may be the most productive types in dry years, since more 
soi1 moisture is retained in the lower lands. The most poorly drained 
Gleysolic soils, which are sometimes saline, are placed in Classes 
4 to 5 (poor arable land to non-arable land). 

Map Units - Three map units were established in the Regina 
Association: 

Rl - Dominantly Rego Dark Brown, with significant amounts of 
Orthic Dark Brown Series, on very gently to gently sloping topo- 
graphy. This is the most important map unit, representing the best 
Regina soi1 areas, and occupying the largest acreage - nearly 
175,000 acres. A small area, about 8,000 acres, was mapped as 
RI/T, indicating that the glacial lake clay was shallow (less than 
four feet thick) over till. 
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R2 - Dominantly Rego Dark Brown with significant amounts of un- 
differentiated Gleysolic series. This unit occurs on very gently to 
gently undulating landscapes containing numerous undrained 
sloughs or basins. The R2 map unit is therefore less desirable for 
agricultural use than the Rl unit. About 31,000 acres of R2 were 
mapped. 

R3 - Dominantly Gleysolic soils on flat to depressional topography. 
These are the poorest Regina soils, and the problems associated 
with their use have been mentioned above. Less than 15,000 acres 
were mapped as R3. 

Map Complexes - The Regina map unit Rl has been mapped 
in combination with a complex of Amulet and Brooking soils. The 
Regina-Amulet-Brooking complex occupies about 1,000 acres of 
roughly undulating, shallow glacial lake plain. The intermediate 
slopes and lower areas are covered by the lacustrine deposits 
which form the parent material of the Regina soils. The Upper slopes 
and knolls consist of glacial till, on which the Amulet and Brooking 
soils occur. The Brooking soils, which are Solonetzic types, occur 
on glacial till that is more saline (contains more salts) than the till 
on which Amulet soils are found. 

The above complex represents less desirable agricultural land 
than that occupied by Regina soils atone, since the complex includes 
Glass 2 and Class 3 land. However, the complex is superior to areas 
of Amulet or Brooking soils. 

Sutherland Association 

Description - The Sutherland Association consists of Oherno- 
remit Dark Brown soils developed on variable fine-textured glacial 
lacustrine deposits. In the Willow Bunch Lake map area, Sutherland 
may be regarded as the Dark Brown zone equivalent of the Willows 
Association. Since the Sutherland soils occupy a very small acreage 
in the present map area, only a brief description of this Association 
is required. 

The Sutherland soils were mapped as clay and clay loam, on 
undulating marginal or shallow glacial lake beds. Two map units 
were established: 

Su1 - Dominantly Orthic Dark Brown. 

Su3 - Dominantly Orthic Dark Brown with significant amounts of 
Eluviated Dark Brown. 

Sutherland soils were also mapped in complexes with Amulet 
and Tuxford soils. In Sutherland-Amulet complexes the Sutherland 
soils occupy the intermediate and lower slopes, with Amulet soils 
occurring on the glacial till ridges. In Sutherland-Tuxford complexes 
the Sutherland soils occupy the h.igher positions, with the Tuxford 
soils occupying the more saline lacustrine deposits of the lower 
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areas. The above complexes are considered to be somewhat less 
desirable for agricultural use than Sutherland soils alone. Accord- 
ing to the A.R.D.A. Soi1 Capability Classification, Sutherland soils 
of clay texture would be placed in Class 2, and those of clay loam 
texture in Class 3. 

Weyburn Association 

Description - The Weyburn Association consists chiefly of 
Chernozemic Dark Brown soils of medium to moderately fine tex- 
ture, developed on glacial till deposits. This Association occurs 
mainly along the south-eastern margin of the Missouri Coteau Up- 
land. About 5,700 acres were mapped as the Weyburn Association. 

The parent material of the Weyburn Association is pale brown 
to light yellowish brown in colour, and marked with whitish spots 
and streaks of lime carbonate and rusty spots of iron oxide. The 
texture varies from loam to sandy clay loam. Glacial stones are 
common, and some clearing is required on most Weyburn soils, and 
in some of the rolling areas stones may be a serious handicap to 
cultivation. 

The Weyburn Association occurs mainly on gently rolling glacial 
till plains, with small acreages of moderately rolling and roughly 
undulating topography, respectively. The landscape has the “wavy” 
appearance typical of glacial till areas - a succession of knolls or 
ridges forming the highest land, with intermediate slopes below 
which lead into lowland depressions (sloughs and swales). Some 
areas occur on dissected topography, which means that drainage 
has been established through most of the lower lands. In such areas 
fewer undrained flats and sloughs occur than in non-dissected 
areas. 

Surface drainage is excessive on steep-sided knolls and ridges, 
good on the intermediate slopes and moderate to poor on the lower 
lands. 

Most of the Weyburn soils were mapped as a mixture of loam 
and clay loam, with a small area mapped as loam. 

The Weyburn Association contains the following soi1 series: 
Orthic Dark Brown, Eluviated Dark Brown, Calcareous Dark Brown, 
Orthic Regosol, and several undifferentiated series of Gleysolic 
soils. Descriptions and analyses of Weyburn soi1 profiles are con- 
tained in the report on The Soils of the Regina Map Area. 

The Orthic Dark Brown is the dominant series of the Weyburn 
Association, occupying the well drained intermediate slopes. 

The Eluviated Dark Brown Series occurs below the Orthic Dark 
Brown, on lower and more gentle slopes. 

The Calcareous Dark Brown occurs on the Upper slopes and 
crests of knolls and ridges, above the intermediate slopes occupied 
by the Orthic Dark Brown Series. 
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The Orthic Regosol occupies knolls and ridges which have 
suffered considerable erosion. As a result the light coloured subsoil 
is exposed at the surface. Both the Calcareous Dark Brown and 
Orthic Regosol Series are most common on the rougher and steeper 
lands of rolling topography. 

The Gleysolic soils occupy undrained depressions (sloughs) 
and flat, poorly drained areas occurring in the lower lands. Several 
series may be present including Rego Humic Gleysol, Orthic Humic 
Gleysol, and Eluviated Humic Gleysol. As already mentioned the 
several series usually form a complex and cannot be shown separ- 
ately on the soil map. 

Under the A.R.D.A. Soil Capability Classification the best Wey- 
burn soils are placed in Class 3 (fair arable land). These soils include 
Weyburn clay loam and mixed loam and clay loam on undulating to 
gently rolling topography. Soils on moderately rolling topography 
are placed in Class 4 (poor arable land). The local areas of Gleysolic 
soils represent Class 5 (unsuitable for cultivation). 

Map Units - In the present map area three map units were 
established in the Weyburn Association: 
W2 - Dominantly Orthic Dark Brown, with a significant combination 
of Calcareous Dark Brown and Orthic Regosol, and a significant 
amount of undifferentiated Gleysolic soils. This unit occupies about 
4,000 acres of gently rolling topography of which about one-quarter 
is dissected. 
W3 - Dominantly Orthic Dark Brown with significant amounts of 
Eluviated Dark Brown, This unit is inextensive, occupying little more 
than 600 acres of roughly undulating topography. W3 represents the 
best Weyburn soils of the Willow Bunch Lake area; the unit is 
superior to the W2 and W4 units because the latter occur on steeper 
topography and contain eroded soils (Orthic Regosol). 
W4 - Dominantly Orthic Dark Brown with a significant combination 
of Calcareous Dark Brown and Orthic Regosol Series. This unit 
occupies about 1,000 acres, mostly on disected, gently rolling topo- 
graphy. This unit is somewhat more desirable than W2, since the 
latter contains a significant amount of the poorly drained Gleysolic 
soils. A small area of W4 is mapped as loam texture, and moderately 
rolling topography. This is the poorest area of W4 soils. 

Map Complexes - Weyburn loam soils (W4) have been mapped 
in combination with Amulet clay loam (Am4) on roughly undulating 
topography. The two Associations are identified by their different 
parent materials. This Complex should be similar to W3 in suitability 
for agriculture. 

Dominantly Solonetzic Soils 

Brooking Association 

Description - The Brooking Association consists chiefly of 
moderately fine textured Dark Brown Solonetzic soils, developed on 
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glacial till which is partly derived from Upper Cretaceous shales. 
This Association occurs at the foot of the Missouri Coteau Upland, 
near the northern edge of the map area. Nearly 42,000 acres were 
mapped. 

The parent material of the Brooking Association is brownish 
gray to dark gray in colour, marked by streaks and spots of gypsum, 
lime carbonate, and iron oxide. It is similar to the parent material of 
the Amulet Association, but the Brooking till deposit contains more 
soluble salts and gypsum. The texture of the Brooking parent 
material varies from clay loam to clay. Slight to moderate quantities 
of glacial stones are present. 

The Brooking Association occurs on dissected, very gently 
undulating, and on roughly undulating, glacial till plains. The sur- 
face drainage is good. 

The Brooking soils were mapped as clay loam. 

The Brooking Association includes the Dark Brown Solonetz, 
Solodized Solonetz and Solod Series. Descriptions and analyses of 
some Brooking soil profiles are given in Appendix 1 and in the 
Regina Report. 

The Solonetz Series is dominant, usually occupying the higher 
ground down to the lower slopes. The Solodized Solonetz Series 
occupies slight depressions mainly on the intermediate and lower 
slopes. The Solod Series, when present, occupies slight depressions 
in the upland, and also occurs on lower slopes, generally below the 
Solonetz and Solodized Solonetz Series. It should be noted that 
the various series of Solonetzic soils usually form a complex pattern 
SO that the relation between positions in the landscape and the kind 
of soi1 profile is not SO clear as it is with most Chernozemic soils. 
Areas of Solonetzic soils are also characterized by varying numbers 
of eroded pits or “burn-outs”, in which the surface (Ah) horizons are 
very thin or absent, SO that the undesirable hard, poorly structured 
Upper subsoil (Bn horizon) is at or near the surface. In suitability for 
agricultural use, Solonetz soils are regarded as slightly better than 
Solod and both soils are superior to Solodized Solonetz soils. 

Under the A.R.D.A. Soil Capability Classification the best Brook- 
ing soils are placed in Class 3 (fair arable land). These consist of 
areas dominanted by the Solonetz and Solod soils. Local areas of 
Solodized Solonetz soils with numerous eroded pits are placed in 
Class 4. 

Map Units - Three map units were established in the Brooking 
Association: 

Bkl - Dominantly Dark Brown Solonetz Series with significant 
amounts of Dark Brown Solod, occurring mainly on roughly undulat- 
ing topography. About 8,500 acres were mapped. 

Bk2 - Dominantly Dark Brown Solonetz Series with significant 
amounts of Dark Brown Solodized Solonetz, occurring on very gently 
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to gently undulating topography. About 33,000 acres were mapped. 
This map unit is considered to be somewhat less desirable than 
Bkl, because of the presence of the Solodized Solonetz Series. 

Bk3 - Dominantly Dark Brown Solodized Solonetz Series occur- 
ring on very gently to gently undulating topography. Bk3 areas have 
a lower agricultural value than other areas of Brooking soils. 

Claybank Association 

Description - The Claybank Association consists of a com- 
plex of Chernozemic and Solonetzic soils of medium to moderately 
fine texture, developed on modified glacial till comprised largely of 
material from the underlying Tertiary and Upper Cretaceous bed- 
rock. This Association occurs at the foot of the Missouri Coteau 
Upland, in the general vicinity of Avonlea. The Association is in- 
extensive in the present map area, only some 10,000 acres being 
mapped. 

The parent material of the Claybank Association is light brown- 
ish gray in colour, and varies in texture from loam to clay loam. It is 
slightly calcareous, and in some places moderately saline. Small 
water-worn stones occur in the parent material, but are less common 
on the surface. 

The Claybank Association occurs on thinly glaciated, undulating 
plains. Surface drainage is good, except in local depressions and 
eroded “burn-out” pits. 

The Claybank soils were mapped as loam, sandy clay loam and 
clay loam. 

The Claybank Association includes the following soil series: 
Eluviated Dark Brown, Orthic Dark Brown, Dark Brown Solod and 
Dark Brown Solonetz. Descriptions and analyses of some Claybank 
soil profiles are given in Appendix 1 and in the Regina Report. 

The Eluviated Dark Brown and the Dark Brown Solod Series are 
dominant, occupying the major portion of the landscape. The oc- 
currence of the four soil series appears to be erratic, although in 
general the Orthic “Dark Brown and Dark Brown Solonetz Series 
occur above the two dominant series. 

The occurrence of both Chernozemic and Solonetzic soils in 
close association is probably related to the presence or absence of 
soluble salts. The Solonetzic soils tend to occur on parent materials 
containing moderate or higher quantities of salts, while the Cherno- 
zemic soils occur on non-saline parent materials. The spotty occur- 
rence of salinity may reflect variations in the salt content of the 
underlying bedrock deposits. 

Under the A.R.D.A. Soi1 Capability Classification the Ctaybank 
soils are placed in Class 3 (fair arable land). The soils of clay loam 
texture are the best Claybank types, while those of loam texture are 
at the lower end of Class 3. 
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Map Units - Only one map unit was established in the Claybank 
Association: 

Ckl - Dominantly a combination of Eluviated Dark Brown and Dark 
Brown Solod Series, either of which may be dominant, plus a signi- 
ficant combination of Orthic Dark Brown and Dark Brown Solonetz. 

Plate 7 Thinly glaciated landscape of the Ckl Map Unit. Note the Dirt Hills in 
the background. 

Estevan Association 

Description - The Estevan Association consists chiefly of Dark 
Brown Solonetzic soils of medium and moderately fine texture, de- 
veloped on glacial till derived in part from marine shale of Creta- 
ceous age. This Association occurs in a rather restricted area south 
of Brightmore between the Regina and Rouleau soils and occupies 
about 20,000 acres. 

The parent material of the Estevan Association is brownish gray 
to gray in colour, aAd sandy clay loam to a light clay loam in texture. 
It is moderately calcareous and moderately saline. The Upper por- 
tion of the parent material is modified till (partially sorted by running 
water), while the lower portion is a denser glacial till containing 
fragments of shale. Some glacial stones occur in the parent material, 
but are not a serious factor in agricultural operations. 
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The Estevan soils occur on gently undulating till plains. The 
surface is marked by small slight depressions, but is typically less 
uneven and hummocky than the surface of Trossachs soils. Surface 
drainage is good. Most of the Estevan soils were mapped as clay 
loam, and the rest mainly as mixed loam and clay loam. A small 
area was mapped as loam. 

The Estevan Association includes the following soil series: Dark 
Brown Solonetz, Dark Brown Solod and Dark Brown Solodized 
Solanetz. Local areas of Chernozemic soils occur, but these are not 
typical of the Estevan Association. 

The Dark Brown Solod is the dominant series, occupying most 
of the landscape. The slight upland depressions contain grayish 
coloured, deep solod profiles, while depressions in lower positions 
may represent eroded Solodized Solonetz profiles. In general the 
Solonetz Series occurs above the Solod, but as discussed under the 
Brooking Association the Solonetzic soils tend to occur in a com- 
plex pattern. 

Under the A.R.D.A. Soil Capability Classification most of the 
Estevan soils are placed in Class 3 (fair arable land). 

Map Units - Only one map unit was established in the Estevan 
Association: 

Es1 - Dominantly Dark Brown Solod, with significant amounts of 
Dark Brown Solonetz, occurring on gently undulating topography. 

Trossachs Association 

Description - The Trossachs Association consists of Solonetzic 
Dark Brown soils of medium to fine texture, developed on glacial till 
derived in part from marine shales of Cretaceous age. This Associa- 
tion occurs in the Saskatchewan Plains, mainly on the Long Creek 
and Trossachs Dissected Plains. 

The Trossachs Association is one of the most extensive Asso- 
ciations of the map area, being exceeded in acreage only by the 
Ardill and Fife Lake Associations. About 400,000 acres were mapped 
in the Trossachs Association. 

The parent material of the Trossachs Association is olive gray 
to grayish brown in colour, and sandy clay loam to heavy clay loam 
and clay in texture. It is moderately calcareous and usually moder- 
ately to strongly saline. Slight to moderate amounts of glacial stones 
occur in the till, and some clearing is usually required in cultivated 
areas. 

The Trossachs Association occurs mainly on roughly undulating 
and gently undulating glacial till plains. In most Trossachs soil areas 
the surface is uneven or hummocky, a result of the frequent eroded 
pits (“burn-outs”). Surface drainage varies from excessive on steep- 
er slopes to poor in the eroded pits and in the lowland depressions. 
The intermediate slopes, outside of the eroded pits, are well drained. 
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Plate 9 “Burn-out” pit in landscape of the T3 Map Unit. Fortunately most of these 
soils are utilized as community pastures. 

The Solonetz Series is less prominent, and is usually four-rd on 
the Upper slopes of knolls and ridges, above the dominant Solodized 
Solonetz Series. 

Under the A.R.D.A. .Soil Capability Classification the best Tros- 
sachs soils are placed in Class 3 (fair arable land). These soils con- 
sist of the Solodized Solonetz and Solod Series of clay loam texture, 
on gently undulating topography, and with few eroded pits. Tros- 
sachs areas with a significant proportion of eroded pits, or of poorly 
drained soils are placed in Class 4 (poor arable land). Areas 
dominated by eroded pits, or by poorly drained soils are placed in 
Class 5 (unsuitable for sustained cultivation). 

Nlap Units - Seven map units were established in the Tros- 
sachs Association: 

Tl - Dominantly Dark Brown Solodized Solonetz, occurring mainly 
on gently undulating topography. About 45,000 acres were mapped. 
This unit is somewhat better than most Trossachs areas, since it 
contains only a small number of eroded (“burn-out”) pits. 

T2 - Dominantly Dark Brown Solodized Solonetz with significant 
amounts of eroded Solodized Solonetz, mainly on roughly undulating 
topography. About 179,000 acres were mapped. This unit is inferior 
to Tl because of the more numerous eroded pits. 
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T3 - Dominantly eroded Solodized Solonetz, with significant 
amounts of Dark Brown Solodized Solonetz, on gently undulating 
topography. About 81,000 acres were mapped. This is one of the 
poorest Trossachs map units, and a considerable proportion is 
uncultivated. 

T4 - Dominantly Dark Brown Solodized Solonetz with significant 
amount of Dark Brown Solod, on gently unduiating topography. 
About 65,000 acres were mapped. This is one of thc best of the 
Trossachs map units, largely on account of the significant proportion 
of the Solod Series. 

T5 - Dominantly Dark Brown Solodized Solonetz with significant 
amounts of various gleyed Solonetzic soils, on very gently undulat- 
ing to roughly undulating topography. About 42,000 acres were 
mapped. This is one of the poorest Trossachs units, because of the 
significant proportion of poorly drained soils. 

T6 - Dominantly gleyed Solonetzic soils, on flat to depressional 
topography, with no external drainage. Only about 1,500 acres were 
mapped. This is the poorest Trossachs unit of the map area, on ac- 
Count of the poor drainage. 

T7 - Dominantly Dark Brown Solod with significant amounts of 
Dark Brown Solodized Solonetz, on gently to roughly undulating 
topography. About 38,000 acres were mapped. This is regarded as 
the best Trossachs unit, because of the dominante of the more de- 
sirable Soiod soils. The T7 and T4 map units are superior to Tl. and 
the remaining units are regarded as inferior to Tl. 

Map Complexes - The Trossachs T7 map unit has been map- 
ped as a complex with the Amulet (Aml) and the Brooking (Bkl) 
units, respectively. 

The Trossachs-Amulet complex represents a mixture of two 
kinds of glacial till. The Amulet type occurs on the higher positions, 
and the Trossachs type in the lower positions. Thus the Amulet soils 
occupy the knolls and Upper slopes and the Trossachs soils the 
middle and lower slopes, of gently to roughly undulating topography. 
This complex is superior to Trossachs soil areas and also to Tros- 
sachs-Brooking areas. 

The Trossachs-Brooking complex also represents a mixture of 
two kinds of glacial till. In general, the Brooking soils are found 
above the Trossachs soils. This complex is somewhat better agricul- 
tural land than irossachs soil areas alone. 

Tuxford Association 

Description - The Tuxford Association consists chiefly of Dark 
Brown Solonetzic soils of fine texture, developed on glacio-lacust- 
rine deposits. This Association occurs on the border of the Regina 
Plain and in the present map area is inextensive - less than 12,000 
acres being mapped. 
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The parent material of the Tuxford Association is pale brown to 
grayish brown in colour, with flecks of darker coloured material, and 
is variable in composition. The texture is chiefly silty clay to clay. 
The deposit is calcareous and occasionally saline. 

The Tuxford Association occurs chiefly on gently undulating 
glacial lake beds. The surface drainage is good. 

Nearly all of the Tuxford soils were mapped as clay. 
The Tuxford Association consists chiefly of the Dark Brown 

Solonetz and the Dark Brown Solod Series. The Solonetz is domi- 
nant, and usually occupies the middle and Upper slopes and the 
crests of the knolls. The Solod Series occupies the lower slopes and 
depressions. Descriptions and analyses of representative series 
profiles are given in the Regina Report. 

Under the A.R.D.A. Soil Capability Classification the best Tux- 
ford soils are placed in Class 3 (fair arable land). 

Map Units - Only one map unit was established in the Tuxford 
Association: 
Tu1 - Dominantly Dark Brown Solonetz with significant amounts 
of Dark Brown Solod, on gently undulating topography. 

REGOSOLIC SOILS 

Regosolic soils have Young or immature soil profiles which do 
not fully reflect the influence of the zona1 climate on soi1 develop- 
ment. Such soils show Iittle or no variation in different soil zones and 
hence are not classified as Brown or Dark Brown soils. In the present 
map area the Regosolic soils were mapped as the Caron Association, 
the Exposure Complex, and the Saline Complex. 

Caron Association 

Description - The Caron Association consists of coarse tex- 
tured Regosolic soils developed on recent (post-glacial) alluvial 
(stream) deposits. These soils occupy a small area in the Ardill 
channel, the main area of Caron soils occurring in the Regina Map 
Area. 

The parent material of the Caron Association consists of stra- 
tified sands and gravels. 

The Caron soils occur on very gently undulating alluvial depo- 
sits, most of which are moderately to poorly drained. 

The Caron soils were mapped as sandy loam. 

The Caron Association includes the following soil series: saline 
Orthic Regosol, gleyed Orthic Regosol, and Orthic Regosol. 

In the present map area the saline and gleyed Regosols are the 
dominant series. Both represent poorly drained soils occurring on 
the intermediate and lower slopes and in depressions. The satine 
Regosol contains significant amounts of salts. 
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The Orthic Regosol occupies the less extensive Upper slopes 
and crests of the higher elevations, which are better drained than 
most of the Caron landscape. 

In the present map area the dominant Caron soils are unsuitable 
for sustained cultivation (A.R.D.A. Class 5 land). 

Map Units - in the present map area only one Map Unit was 
established in the Caron Association. 

Cn2 - The dominant soils are a combination of the Saline Regosol 
and Gleyed Regosol Series, with a significant amount of the Orthic 
Regosol. 

Exposure Complex 

Description - The Exposure Complex consists of variable tex- 
tured Regosolic soils developed on various bedrock exposures. The 
Complex occurs chiefly on the Wood Mountain Upland, and about 
120,000 acres were mapped. 

The parent materials of the Exposure Complex include Tertiary 
sands, silts, clays, shales, sandstones and gravels. 

The Exposure Complex occurs on unglaciated and thinly 
glaciated dissected plateaus. The topography is mainly strongly 
rolling and dissected. 

Plate 10 Tertiary bedrock typical of the Exposure Complex. Such areas are of 
little agricultural value. 
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The combination of thin, weakly developed soi1 profiles, steep 
and rough topography, and the semi-arid climate makes the Expo- 
sure Complex of little or no value as agricultural land. At the best 
it provides poor native pasture (Glass 6 in the A.R.D.A. Soil Capabil- 
ity Classification). Some areas are barren and have no agricultural 
value (Class 7 land). 

Map Units - Exposure was mapped as an undifferentiated 
complex. The Exposure Complex has been mapped in a combination 
with Hillwash, representing nearly 130,000 acres. Exposure has also 
been.mapped with the Fife Lake and Haverhill Associations, respec- 
tively. 

Saline Complex 

Description - The Saline Complex consists of saline Regosolic 
soils of variable texture, developed on a variety of deposits ranging 
from pre-glacial bedrock to recent. Soils of this complex are scat- 
tered throughout the map area and only the larger areas cari be 
shown on the soil map. 

The Saline Complex represents weakly developed soils which 
contain excessive quantities of soluble salts, chiefly sulphates of 
magnesium and sodium, with some chlorides. These soils are poorly 
drained, and they occur in sloughs and other depressions, and on 
nearly level to flat lowlands. They may also occur on sloping upland 
positions where seepage from underlying salty deposits has occur- 
red. 

In dry periods the salts are concentrated on the surface of the 
soil, where they appear as white to grayish coloured patches, with 
little or no vegetative caver. In wet soils the salts may not be visible, 
but their presence is indicated by bare ground or a thin caver of 
salt tolerant plants. 

Saline soils are unsuitable for the production of ordinary farm 
crops, and in most instances they represent poor grazing to waste 
land (Classes 6 and 7 in the A.R.D.A. Classification). 

Map Units - The Saline soils were mapped as an undifferen- 
tiated complex. 

GLEYSOLIC SOILS 

Gleysolic soils are influenced by wet, poorly drained conditions, 
and like the Regosolic soils do not fully reflect the climate of the 
soil zone in which they are situated. In the present map area the 
Gleysolic soils were mapped as the Big Muddy Association and the 
Meadow Complex. 

Big Muddy Association 

Description - The Big Muddy Association consists chiefly of 
fine textured undifferentiated Gleysolic soils, developed on poorly 
drained alluvial deposits. This Association occurs on the flood 
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plains of the Big Muddy and Lake of the Rivers channels. About 7,200 
acres were mapped. 

The parent material of the Big Muddy Association is gray to 
dark gray in colour, and chiefly of clay texture. The deposit is slightly 
to moderately calcareous, and highly saline. Much of the material 
consists of transported clayey shales, derived from the regional bed- 
rock. 

The Big Muddy soils occur on very gently sloping to gently 
undulating flood plains. 

The Big Muddy Association was mapped chiefly as clay, with a 
small area mapped as mixed loam and clay loam. 

The Big Muddy Association consists chiefly of undifferentiated 
Gleysolic and saline Gleysolic Series. Some saline Regosolic soils 
also occur, and these are represented by local areas of loose, fluffy, 
white coloured salty soils, usually bare of vegetation. Descriptions 
and analyses of some Big Muddy profiles are given in Appendix 1. 

Most of the Big Muddy soils are unsuitable for sustained culti- 
vation and under the A.R.D.A. Classification are placed in Class 5 or 
lower. The low agricultural rating of these soiis is caused by their 
poor drainage, presence of salts, and poor soil structure. 

Plate 11 A portion of the Big Muddy Valley illustrating in the foreground the 
flood plain and saline condition associated with the Bm2 Map Unit. In 
the background note the exposures of clayey shale which when trans- 
ported contribute to the parent material of the Big Muddy Association. 
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Map Units - Two Map Units were established in the Big Muddy 
Association. 

Bml - Dominantly Undifferentiated Gleysolic Series, occurring on 
gently undulating and gently sloping topography. About 1,700 acres 
were mapped. 

Bm2 - Dominantly Undifferentiated Gleysolic Series with significant 
amounts of saline Gleysolic soils, occurring on very gently sloping 
to gently undulating topography. About 5,500 acres were mapped. 

Meadow Complex 

Description - The Meadow Complex consists chiefly of vari- 
able textured Gleysolic soils developed on recent alluvial and pond 
or slough deposits. Local areas of these soils, too small to be shown 
on the map, occur in many of the soil associations, and are included 
in the Gleysolic soils which form part of many of the map units. The 
larger areas are shown on the soit map. 

The parent materials of Meadow soils are variable in texture, 
but are chiefly moderately fine to fine (clay loams to clays), and are 
always poorly drained. 

The Meadow Complex occurs mainly on flat to depressional 
lands which are poorly drained to very poorly drained (frequently 
flooded). 

The Meadow Complex consists chiefly of undifferentiated Humic 
Gleysolic Series, which are usually calcareous, and sometimes 
saline. 

In their native state Meadow soils are unsuitable for cultivation 
and are placed in Class 5 or lower. In the present map area they are 
used mainly for native hay production or pasture. 

Map Units - Meadow was mapped as an undifferentiated com- 
plex. 

MISCELLANEOUS SOILS 

The term “Miscellaneous” is used here to caver soils of various 
kinds which occur as mixed soil areas. The soils include Cherno- 
zemic, Solonetzic, Regosolic, and Gleysolic types, and in the Mis- 
cellaneous soils as mapped two or more of these types may be of 
equal importance (or dominante). In addition, the parent materials 
frequently consist of geological deposits of mixed composition and 
origin. 

This variability in kind of soil and parent material is the reason 
why Miscellaneous soils cannot be placed in established Soi1 As- 
sociations. 

In the present map area Miscellaneous soils on reasonably 
uniform parent materials are shown as named Soil Associations, 
although these are still mixed or complex with respect to their 
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variability in the kinds of soit present. The Miscellaneous soils occur- 
ring on variable parent materials are indicated as Complexes. The 
Miscellaneous soils of the Willow Bunch Lake map area are: The 
Rouleau, and Wascana Associations, and the Alluvium, Hillwash, and 
Runway Complexes. 

Rouleau Association 

Description - The Rouleau Association consists of a complex 
of Gleysolic and Solonetzic soils of fine texture, developed on recent 
alluvial deposits. The Rouleau soils occur along the southern mar- 
gin of the Regina Lake Plain, mainly in the Rouleau Flats and the 
Brokenshell Creek Marsh. About 86,000 acres were mapped. 

The parent material of the Rouleau Association is dark gray to 
very dark gray in colour, and of heavy clay texture. The deposit is 
slightly to moderately calcareous, and is usually gleyed (indications 
of imperfect soil drainage). In places the parent material is moder- 
ately to strongly saline. 

The Rouleau Association occurs on flat to very gently undulat- 
ing alluvial plains. Surface drainage is moderate to poor. In some 
of the low flat areas the original drainage has been improved by the 
use of drainage ditches. 

The Rouleau soils were mapped chiefly as heavy clay and clay, 
and combinations of these textures. The heavy clay is dominant. 
Some clay loam was also mapped. 

The Rouleau Association includes undifferentiated Gleysolic, 
gleyed Solonetzic, and saline Regosol Series. Descriptions and 
analyses of some Rouleau profiles are given in Appendix 1 and in 
the Regina Report. 

The Gleysolic soils are dominant, occurring mainly on flat to 
nearly level topography. The cultivated areas have a distinctive 
bluish-gray appearance associated with the restricted drainage in 
the soil profiles. During dry periods deep cracks appear in the soil 
and these may be up to four inches in width and several feet deep. 
In the dry state the Gleysolic soils are hard; when wet they are very 
sticky. 

The Solonetz soils also indicate gleyed or imperfect soil drain- 
age. They occur on the higher portions of very gently undulating 
land. 

The saline Regosol occurs in the most poorly drained locations, 
which include not only the lower and flatter areas, but also depres- 
sions within the higher lands. These soils have light coloured, salty 
surface horizons. 

Under the A.R.D.A. Soil Capability Classification the best Rou- 
leau soils are placed in Class 3 (fair arable land). These soils con- 
sist of the moderately drained Gleysolic types which are not too 
saline. Areas of mixed Gleysolic and Solonetzic soils are placed in 
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Glass 4 (poor arable land). Areas of Saline soils are placed in Class 
5 or lower (unsuitable for sustained cultivation, and used for pas- 
ture). 

Map Units - Three map units were established in the Rouleau 
Association: 

Ru1 - Dominantly Gleysolic soils on nearly level to very gently un- 
dulating topography. About 32,000 acres were mapped. This is the 
best agricultural unit of the Rouleau Association. 

Ru2 - Dominantly Gleysolic, with significant amounts of gleyed 
Solonetz and saline Regosol Series, on flat to very gently undulating 
topography. About 23,000 acres were mapped. This unit is inferior 
to Ru1 because of the presence of Solonetzic and Saline soils. 

Ru3 - Dominantly gleyed Solonetz with significant amounts of 
saline Regosol Series, on flat to very gently undulating topography. 
About 32,000 acres were mapped. This is the poorest unit of the 
Rouleau Association. 

Wascana’ Association 

Description - The Wascana Association consists of a complex 
of Chernozemic and Regosolic soils of medium to moderately fine 
texture, developed on recent alluvial deposits. The Wascana soils 
occur along Moose Jaw Creek and Long Creek. Only about 4,000 
acres were mapped. 

The parent material is usually stratified - consists of bands 
of variable textured deposits. Much of the parent material is gleyed, 
and some is saline. The Wascana soils occur chiefly on nearly level 
to very gently undulating topography. Surface drainage is moderate 
to poor, with the highest areas having the best drainage. 

The Wascana soils were mapped as clay loam. 

The Wascana Association includes the Rego Chernozemic, 
gleyed Rego Chernozemic, Orthic Regosol, gleyed Regosol and 
saline Regosol Series. 

The Rego Chernozemic is the dominant Wascana Series of the 
present map area, occurring on better drained upland positions. 

The gleyed Rego Chernozemic, gleyed Regosol and saline 
Regosol occupy progressively poorer-drained positions in the lower 
lands and depressions. 

The best drained Rego Chernozemic soils probably belong to 
Class 3 (fair arable soils) under the A.R.D.A. Soil Capability Classifi- 
cation. The Chernozemic soils of poorer drainage and the Regosolic 
soils belong to Glass 5 or Iower and are used mainly for pasture and 
hay production. 

Map Units - Two map units were established in the Wascana 
Association: 
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Wcl - Dominantly Rego Chernozemic, with significant amounts of 
a combination of gleyed Rego Chernozemic and gleyed Regosol 
Series, on very gently undulating topography. About 3,600 acres 
were mapped, and this is the best Wascana map unit. 

Wc2 - Dominantly a combination of saline and gleyed Regosols, on 
poorly drained land. Only about 400 acres were mapped. This is 
the poorest Wascana unit. 

Alluvium Complex 

Description - The Alluvium Complex includes Chernozemic, 
Solonetzic, Regosolic and Gleysolic soils of variable texture, de- 
veloped on recent alluvial and pond deposits. These soils are scat- 
tered throughout the map area, and occupy about 32,000 acres. 

The parent materials are described as undifferentiated alluvial 
deposits, since they are derived from a variety of sources and mater- 
ials. The deposits vary widely in colour, texture and lime carbonate 
content, and these variations may occur in layers (or strata). Allu- 
vium soils are generally stone free, but may be underlain by stony 
deposits. Also eroded stream beds within Alluvium areas may be 
very stony, but such stony channels represent local areas of the 
Runway Complex. 

The Alluvium Complex occurs on stream flood-plains and in 
upland depressional areas. The topography ranges from flat to 
gently undulating, with very gently sloping topography dominant. 
Surface drainage is chiefly moderate to poor, and most Alluvium 
soils show indications of gleying (restricted soil drainage). Good 
surface drainage occurs on the older (higher) flood plains of 
streams. 

Alluvium soils were mapped as clay, clay loam, sandy clay loam, 
loam and sandy loam, and as mixtures of these textures. 

The Alluvium Complex includes the following soil series: Rego 
Chernozemic, gleyed Rego Chernozemic, gleyed Solonetzic, saline 
and calcareous Rego Humic Gleysols, and saline Orthic Regosol 
and Orthic Regosol. 

Most of the Alluvium Complex is uncultivated, and represents 
Classes 5 and 6 in the A.R.D.A. Soil Capability Classification. The 
better drained Alluvium soils with dominant Rego Chernozemic pro- 
files and loam to clay textures are most suitable for cultivation and 
represent Classes 3 and 4 (fair to poor arable land). 

Map Units - In the present map area four map units were 
established: 

Avl - Dominantly Rego Chernozemic and some gleyed Rego Cher- 
rozemic soils on flat to very gently sloping topography. About 4,100 
acres were mapped. This is the best agricultural unit of the Alluvium 
Complex, ranging from fair arable to pasture land. 
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Av2 - Dominantly Rego Chernozemic with significant gleyed Solon- 
etz and gleyed Solodized Solonetz and a significant combination of 
calcareous and saline Rego Humic Gleysol Series. This unit occurs 
on flat to gently undulating topography. About 8,500 acres were 
mapped. This unit is poorer than Avl because of the presence of 
significant amounts of Solonetzic and saline Gleysolic soils. 

Av6 - Dominantly calcareous and saline Humic Gleysol Series, on 
flat-depressional topography. Nearly 4,500 acres were mapped. This 
unit is of little agricultural value because of the poor drainage and 
the frequent occurrence of excessive amounts of salts. Av6 areas 
are used mainly for unimproved pasture. 

Av7 - Dominantly a combination of saline Orthic Regosol and 
Solonetz (mostly gleyed), on very gently sloping to gently undulating 
topography. About 14,000 acres were mapped. This unit is poorer 
than Av2, since it contains no Chernozemic soils and is imperfectly 
to poorly drained. Av7 soils are largely uncultivated. 

Av9 - Dominantly a combination of gleyed Solonetz and gleyed 
Solodized Solonetz, with a significant amount of saline Orthic Rego- 
sol Series, on flat to nearly level topography. About 1,000 acres 
were mapped. This is the poorest unit of the Alluvium Complex and 
it is unsuitable for sustained cultivation. 

Hillwash Complex 

Description - The Hillwash Complex includes Regosolic and 
Chernozemic soils of variable texture developed on colluvial and 
eroded deposits on the slopes of valleys and escarpments. The main 
areas of Hillwash soils occur along the Big Muddy and other eroded 
channels of the Wood Mountain Upland. About 100,000 acres were 
mapped. 

The parent material is variable in texture and composition since 
it represents eroded sediments from bedrock, glacial, and recent 
deposits. Most of the landscape of the Hillwash Complex is rough, 
and much of it is steep - over 80% in the present area consists of 
dissected, roughly undulating to steeply sloping topography. The 
remainder is chiefly dissected, very gently sloping and undulating, 
and this topography occurs on the lower slopes. Surface drainage 
is excessive on the steep Upper slopes and moderate to good on 
the lower slopes. 

The soils represent a variety of Regosolic and Chernozemic 
types. The Regosolic soils are dominant on the steep Upper slopes, 
while the Chernozemic soils occur mainly on the more gentle lower 
slopes. 

Most of the Hillwash Complex is unsuitable for cultivated use, 
but has some value as native pasture (A.R.D.A. Classes 5 or lower). 
Some of the Chernozemic soils on the lower slopes are cultivated, 
and used for grain production. Their agricultural rating varies with 
the depth of the soil, the texture, and the topography and drainage. 
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Map Units - Hillwash was mapped as an undifferentiated com- 
plex, and also in combination with Exposure. 

Runway Complex 

Description - The Runway Complex includes Chernozemic, 
Regosolic, and Gleysolic soils of variable texture developed on 
alluvial and eroded deposits of glacial and recent drainage channels. 
This Complex occurs mainly in the eroded channels of the Trossachs 
dissected plain, extending from near Avonlea to Trossachs. About 
12,000 acres were mapped as Runway. 

The parent material is variable in texture and composition. The 
topography is mainly dissected and moderately sloping on the side 
slopes and sloping to depressional in the bottom lands. Surface 
drainage is excessive on steeper slopes to poor in the bottom lands. 

The soils represent a variety of Chernozemic, Regosolic, and 
Gleysolic Series. The Chernozemic soils occur on the lower well 
drained slopes, the Regosolic soils on the Upper, often eroded 
slopes, and the Gleysolic soils in the poorly drained bottom lands. 

Very little of the Runway Complex 1s suitable for cultivation. 
The bottom lands are frequently poorly drained, and sometimes 
stony, and the side slopes are usually too rough and have thin, 
weakly developed soils. Small areas of Chernozemic soils along the 
lower slopes represent the best soils, but such areas are usually 
too narrow to form a well shaped field. The Runway areas are use- 
ful as native pasture, particularly where surface water cari be stored 
for use by livestock. 

Map Units - Runway was mapped as an undifferentiated com- 
plex. 

SOILS AND AGRICULTURE 

The relation of the soil to agriculture and the agricultural sig- 
nificance of the more important soils of Saskatchewan are discussed 
in a separate publication, A Guide to Understanding Saskatchewan 
Soils. Brief references to the agricultural use of the soils of the 
Willow Bunch Lake map area are given in the preceding sections 
dealing with the individual Soil Associations. The present section 
deals with the agricultural use of land and the problems of soil 
management associated with the map area. 

Agricultural Land Use 

The suitability of land for agricultural use depends upon three 
physical factors - climate, kind of soil, and topography (or the 
natural features of the land surface). In the Willow Bunch Lake area 
the climate, as already mentioned, is semi-arid, and much of the 
area forms a transition from the Dark Brown soil zone to the Brown 
soil zone. Hence there is a gradua1 change from the more favourable 
climatic conditions of the north-eastern section of the map area to 
the drier south-western section. 
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Chernozemic (dark coloured grassland) soils predominate in 
the Brown soi1 section, while Chernozemic and Solonetzic (hard, 
poorly structured) soils occupy most of jhe Dark Brown section. 

There are also important differences in topography: the Brown 
soils occur mainly on the Missouri Coteau and Wood Mountain 
Uplands, which are characterized by rolling morainic and dissected 
plateau topography respectively. Dark Brown soils occur on nearly 
level to undulating topography, except for the areas situated on the 
eastern edge of the Missouri Coteau Upland. 

The above physical conditions have influenced land use in the 
map area. Most of the nearly level to moderately rolling land is under 
cultivation, and is used for grain production, principally of wheat. 
The strongly rolling to dissected lands are used mainly for grazing 
and some of the larger areas consist of cattle ranches. 

In the cultivated areas, some soils are used almost exclusively 
for wheat production - notably the Regina, Sceptre, and Willows 
Associations. Grain production or a combination of grain and live- 
stock production is associated with the rolling topography of the 
Missouri Coteau Upland, mainly on the Amulet, Ardill, Fife Lake and 
Haverhill Associations. Rough areas, stony land, very sandy Soi!s. 
the worst of the Solonetzic (“burn-out”) soils, and poorly drained 
lowlands and sloughs provide local grazing units. Some of the 
larger areas of poorer land have been established as communitv 
pastures by P.F.R.A., - such as the area of rough, gravelly-sandy 
soils around Ormiston, and the Solonetzic (“burn-out”) soils near 
Radville and Dummer. 

Within the cultivated areas, the yields of crops are also associat- 
ed with differences in the physical factors. Since wheat is the domi- 
nant trop in the Willow Bunch Lake map area, differences in soil 
productivity may be shown by comparing yields of wheat from differ- 
ent soil areas. The yields were calculated from 1932-1961 annual 
station yields published by Sandford Evans Services, and used in 
the studies listed below*. The yields for the more extensive soils of 
the map area are given in Table 6. The soils are arranged as follows: 
Chernozemic Dark Brown soils in soi1 areas 1 to 4, Solonetzic soils 
in areas 5 to 8, and the Chernozemic Brown soils in areas 9 to 19. 
In the table, the column headed “Number of Half-Crops” indicates 
the number of years from 1932 to 1961 in which the wheat yields 
were one-half or less than one-half of the long-time average yields. 
This calculation gives an indication of the variability of the climate 
as ii affects trop production. “Half-trop” yields are caused most 
frequently by drought, but may also result from damage by frost, 
wet conditions, insects and plant diseases. 

* H. C. Mess. The relation between type of ml and yields 01 wheat in Saskatchewan. Dept of 
Soi1 Science. 1962. 

H. C. Mass. Average yields of wheal for Saskalchewan Stations. 1932-1961. Dept. of Soif Science 
1964. 
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Table 6.-Long-time Average Wheat Yields and Number of Half-Crops for 
Soils of the Map Area 

Soi1 Yields No. of 
Area Dominant Soils and Topography 1942-61 1932-61 Half-Crops 

- 
1 
2 

3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 

14 

15 

16 
17 
18 
19 

Amulet 2 ciay loam-loam, rolling 
Amulet 2 clay loam and Biggar 1 gravelly 
sandy loam, rolling 
Amulet 1 Brooking 1 clay loam-loam, undulating 
Regina 1 heavy clay, nearly level 
Trossachs 7, Amulet 1 Brooking 1 clay loam, 
undulating 
Trossachs 2, Amulet 1 Brooking 1 clay loam, 
gently undulating 
Trossachs 2, 7 clay loam undulating 
Trossachs 1, 3 clay loam, undulating 
Ardill 1 clay loam, undulating 
Ardill 1 clay loam, undulating-rolling 
Ardill 2 clay loam, rolling 
Ardill 2 clay loam - Haverhill 1 loam, rolling 
Ardill 1 clay loam - Willows 3 clay loam-clay, 
very gently undulating 
Ardill 2 clay loam - Sceptre heavy clay, 
undulating-rolling 
Chaplin 1 sandy loam - Ardill 1 clay loam - 
Haverhill 1 loam, undulating to rolling 
Fife Lake 3 clay loam, dissected plateau 
Fife Lake 2-3 clay loam-loam, dissected plateau 
Fife Lake 2 loam-clay loam, dissected plateau 
Wood Mountain 1 clay loam and Hillwash, 
dissected plateau 

14.4 

12.2 
15.9 
19.1 

15.0 

14.4 
14.4 
12.8 
15.5 
14.5 
13.8 
13.2 

16.5 

15.9 

11.1 
13.7 
12.3 
11.5 

11.5 

12.0 8 

10.6 6 
13.4 7 
16.7 5 

12.5 8 

12.3 8 
12.0 8 
11.2 8 
13.2 7 
12.4 9 
11.9 9 
11.0 7 

14.0 8 

13.4 8 

10.1 7 
11.7 10 
10.7 8 

9.9 8 

9.8 8 

Referring to the yield table and the soi1 map for the Willow Bunch 
Lake area it Will be seen that the highest yields of wheat and the 
fewest years of half crops are associated with the areas of clay soils 
of the Regina plains. These soils, which have high drought-resistant 
characteristics, are also located in the more humid portion’of the 
area, namely in the Dark Brown Zone. The lowest yields are reported 
for the south-west corner and along the southern border of the map 
area, on the Wood Mountain, Fife Lake and Haverhill Soil Associa- 
tions The areas of intermediate yields occur on the Missouri Coteau 
which is dominated by Amulet and Ardill soils. Mixed areas of Ardill 
and Sceptre or Ardill and Willows give higher yields than Ardill soils 
alone. The areas containing gravelly sandy soils such as the Chaplin 
Association at Ormiston and Bengough and the sandy soils of the 
Hatton Association north of Ogema produce less wheat than the sur- 
rounding Ardill soils. 

Table 6 also indicates the effect of kind of soil on trop yields. 
Soil area 3, in which Chernozemic soils predominate, shows higher 
yields than areas 5 to 8, in which Solonetzic soils predominate. The 
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effect of topography on yields is shown by soi1 areas 9 to 11, in 
which Ardill soils of similar texture produce lower yields as the topo- 
graphy becomes rougher and steeper. The effect of soil texture on 
yields is shown by soi1 areas 16 to 18, in which Fife Lake soils on 
similar topography produce lower yields as the texture becomes 
coarser (or Iighter). 

Problems of Soi1 Management 

Soi1 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 soil 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 cultivation. 

Soil erosion, whether by wind or water, acts first on the surface 
layer; hence bare soil, such as summerfallow, is particularly suscept- 
ible to erosion. The damaging effects of erosion include physical, 
chemical and biological deterioration of the soil. Some of the pro- 
ductive humus and clay fractions of the soil are removed and with 
continued erosion the remaining soil becoines coarse textured, 
poorer structured and has less ability to absorb and store moisture. 

With the loss of organic matter and nutrients the soil becomes 
less fertile and thus less productive. Hence, unless soil erosion is 
checked, the soil becomes less able to support vegetation and is 
therefore more susceptible to erosion. 

There are two aspects of erosion to be considered - removal 
and accumulation. The removal of the soil material leaves a bare, 
poorly structured less fertile surface. The accumulation of eroded 
material may result in burying good soil beneath loose, poorer tex- 
tured soil material. Both aspects of erosion reduce the productivity 
of the original soil, 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 combina- 
tions of soil 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 topo- 
wphy. 

The rapidity of deterioration due to erosion varies with the type 
of soil and with the topography. Sandy soils cari ill afford to lose 
even a few percent of their small amount of clay, and SO are more 
readily damaged by wind erosion than clayey soils. Thin soils on 
slopes or hilltops Will more quickly deteriorate as the surface soil is 
washed away, than Will soils with a deeper profile. Nevertheless, 
erosion on any type of soil, whether by wind or water, means deple- 
tion of fertility and permanently harmful effects which no amount 
of careful farming cari entirely eliminate. 
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Because of the permanent nature of damage caused by soi1 
erosion, it is desirable that a distinction be drawn between loss of 
fertility as in normal trop production, and the losses caused by 
erosion. The growing trop removes a portion of the nutrient ele- 
ments in the soil, and the cultural practices used may pulverize the 
granules and CIO& yet suitable farm practices cari replenish the 
soi1 and restore its good structure. On the other hand, when the 
wind whips the land into dust clouds and carries away the clay, silt 
and organic matter, there occurs a more serious form of depletion 
from which there is no easy remedy. The coarser minera1 particles 
remain behind to accumulate and to finally form sand dunes if the 
process of removal of the fine material is allowed to continue to such 
a stage. Running water has a similar effect in sorting out the finer 
and leaving behind the coarser particles. However, water erosion is 
more apparent because it is associated with erosion stars, and in 
some areas with a network of eroded gullies which become deeper 
and wider due to the destructive forces of the free running water 
being concentrated into specific drainage ways. Wind erosion (soi1 
drifting) is more wide spread than water erosion, because the latter 
Will only occur on sloping lands while wind erosion may be as 
serious on level as on rolling lands. Many thousands of acres have 
already been damaged and a considerable number of farms have 
been abandoned as a result of erosion. Methods for the control of 
wind and water erosion are given in the current edition of the Guide 
to Farm Practice in Saskatchewan. 

In the Willow Bunch Lake map area the medium and moderate- 
ly fine textured soils such as Fox Valley are highly susceptible to 
both wind and water erosion. Some areas of the finer textured soils 
such as Regina, Sceptre, Sutherland and Willows have undergone 
considerable wind erosion but due to their composition show sur- 
prisingly little decrease in production. The coarser-textured soils 
such as Chaplin and Hatton have in some areas been SO badly erod- 
ed by wind that they are considered unsuitable for agriculture. Such 
areas, as east and west of Ormiston, have been turned into com- 
munity pastures by P.F.R.A. 

Wind and water erosion is slowly taking its toll on the cultivated 
ridges and knolls in the glacial till areas, on such soils as the Ardill, 
Amulet, Fife Lake and Weyburn. Here the evidence of erosion is dis- 
played in whitish-gray surfaces of the thin, truncated soils which oc- 
cur on the arid crests throughout the undulating and rolling glacial 
till plains. 

Soi1 Moisture - The conservation of soi1 moisture is an import- 
ant part of good soi1 management in the Willow Bunch Lake map 
area. In dry-land farming the main method of storing soi1 moisture 
for future use is by means of summerfallow. During the fallow 
period the soi1 must be free of weeds for maximum retention of 
moisture. Unfortunately, this involves surface cultivation, with the 
risk of pulverizing the soi1 and thus increasing the danger of erosion. 
This danger is lessened or prevented by maintaining a straw or 
trash caver on the surface of the fallowed soil. 
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Other aspects of soil-moisture conservation involve the time- 
liness of spring cultivation and seeding, the choice of crops, and the 
water-storage capacity of the soil. In this latter aspect very coarse 
(or light) textured soils do not have a capacity to store a good supply 
of moisture and hence the practice of summerfallow may not justify 
the risk of causing active erosion. 

The abject of moisture conservation is to have soil in a state 
which Will permit the maximum amount of rain water to enter the 
soil, instead of running away over the surface. This has the effect 
of reducing the danger or amount of water erosion. Thus good 
moisture conservation is an aid in erosion control. 

The problem of conserving soil moisture applies to the whole 
of the Willow Bunch Lake map area as most of the area is in the 
Brown Soil Zone and the remainder in the more arid portions of the 
Dark Brown Soil Zone. 

Soi1 Fertility - The maintenance and improvement of soi1 fer- 
tility is an important aspect of soi1 management. In general, soils are 
most fertile and productive when first broken and cultivated. At that 
time they contain the organic matter, nitrogen and minera1 nutrients 
stored up through many centuries. Once under continuous cultiva- 
tion, part of the original supply of nutrients is removed in the harvest- 
ed crops, and the soi1 suffers partial depletion of essential plant 
nutrients. Hence the time arrives when fertility must be restored to 
the soil. This consists mainly of supplying organic matter, phos- 
phorus, and nitrogen, to the soil. Specific recommendations for 
maintaining soil-organic matter and on the use of commercial fer- 
tilizers is given in the current edition of the Guide to Faim Practice 
in Saskatchewan. 

Some soils in the Willow Bunch map area have been under con- 
tinuous cultivation for six decades. The use of commercial fertilizers 
to supply plant nutrients is steadily increasing as a permanent part 
of the farm operations. 

Soi1 Salinity and Drainage - The problem of soi1 salinity is 
caused by the presence in the soi1 of excessive amounts of soluble 
salts, together with conditions of poor drainage which hamper or 
prevent their removal. The kinds and amounts of salts that are im- 
portant, and the problem of soil salinity and soi1 drainage are dis- 
cussed in A Guide to Understanding Saskatchewan Soils. 

Two types of saline land commonly occur. The first type is the 
saline flat-depressional areas (the SO called “alkali” flats and 
sloughs); the second type is associated with salinity in cultivated 
areas. 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 add- 
ing organic matter, phosphate fertilizers, and by using Salt-tolerant 
crops. These practices are discussed in the Guide to Farm Practice 
in Saskatchewan. 
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In the Willow Bunch Lake map area highly saline conditions 
occur in the Alluvium, Big Muddy, Caron, Wascana, and Saline soils. 
These conditions are usually associated with imperfect drainage and 
the fact that the above-mentioned soils often occur in depressional 
areas which act as collection basins for saline waters. 

Saline soils occurring along the edges of depressional and 
poorly drained areas in many of the till soils are also fairly common. 
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 about by evaporation. 

Another form of salinity is associated with the occurrence of 
sodium and magnesium salts in such Solonetzic soils as the Brook- 
ing, Trossachs and Estevan Associations. 

Saline conditions may occur erratically in many areas of pro- 
ductive soils, where saline waters seep between subsurface strata 
and emerge on side or lower slope positions throughout the cultivat- 
ed area. Field observations indicate that in these sites trop germina- 
tion is poor, the growth is stunted, and the surface soi1 color is gray- 
ish with a soft granular structure. The seriousness of this type of 
salinity is hard to assess as the condition is often erratic and 
seasonal. 

Stony Soils - The problem here concerns the necessity of 
clearing stones before the soi1 cari be cultivated. On many stony 
soils some clearing of stones is a perpetual task. The presence of 
glacial stones is a characteristic of all 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 soil productivity and land use depends upon the number 
and size of the 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 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 ciearing is impracticable. 

The above remarks apply to stones encountered on the surface 
or within reach of tillage implements. In most instances stones occur 
throughout the soil profile and the lower parent material, and these 
may presumably 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 soil 
within the rooting zone. 

In the Willow Bunch Lake map area stone clearing is required 
particularly on the rolling or eroded portions of such soils as the 
Ardill, Fife Lake, Haverhill, Wood Mountain, Amulet, and Brooking 
Associations. 

Some stone removal is also required where shallow deposits of 
glacio-lacustrine materials overlie glacial till deposits. These shallow 
deposits occur in some areas of the Fox Valley, Willows, Bradwell, 
Sutherland and Tuxford Associations. 
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SOIL CAPABILITY CLASSIFICATION FOR AGRICULTURE 

One of the requirements of the Canada Land Inventory inaugur- 
ated in 1963 under the A.R.D.A. program was a soi1 capability classi- 
fication for agriculture and this has been developed by members of 
the National Soil Survey Committee and A.R.D.A. officiais. The soils 
of Saskatchewan are presently being evaluated in terms of this 
capability classification and this section of the report is devoted to 

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

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

1 

a 

3 

4 

5 

6 

7. 

Wide range of field 
crops-no significant 
limitations. 

Moderately high 20.0-25.0 bushels. 
to high. 

Fairly wide range of 
field crops-moderate 
limitations. 

Moderately high. 15.5-20.0 bushels 

Moderate range of field 
crops-moderately 
severe limitations. 

Medium to 11 .O-15.5 bushels. 
moderately high. 

Narrow range of field 
crops-severe 
limitations. 

Low to medium. 9.0-l 1 .O bushels. 

Unsuited to field crops 
except perennial for- 
age crops-serious 
limitations. 

Carrying capacity 
of less than 3 acres 
per cow month. 

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

Unsuited for agricul- 
tural use-very serious 
limitations. 

Non productive. Non productive. 

(,) As defined in the Outline of the Canadian Soi1 Capability Classification. Issued 
by: The National Soil Survey Committee of Canada and Canada Land Inventory. 
A.R.D.A., June, 1964. 

(2) For arable Classes 1-4, yields are expressed in terms of bushels of wheat per 
acre derived from long time average wheat yields (1932-61) in Sask.; for 
Classes 5 and 6 carrying capacity is expressed in terms of acres per cow 
month. 
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a brief discussion of the criteria used throughout Saskatchewan and 
in the Willow Bunch Lake area in particular. *,** 

Outline of Soi1 Capability Classification 

The soi1 capability classification is one of a number of interpre- 
tive groupings which cari be made from soil survey data. It repre- 
sents an interpretive classification of soils based on the degree and 
kind of limitations affecting their agricultural use, and is supple- 
mented by information concerning their general productive capacity 
for the growth of common field crops. 

Capability Classes - The minera1 soils of Saskatchewan are 
grouped into seven classes according to their degree of limitation 
and suitability for agricultural use (Table 7). The first three classes 
are considered suitable for the sustained production of common 
field crops, the fourth class is physically marginal for sustained 
arable agriculture, the fifth class is considered suitable for use as 
improved pasture and hay land, the sixth class is suitable for native 
pasture only, and the seventh class represents land unsuitable for 
arable agriculture or permanent pasture. Each class may include 
different kinds of soil and some of the soils within any one class 
may require unlike management and treatment. 

Capabiiity Subclasses - The capability subclass indicates the 
kind of limitation which determines the capability class of a given 
soil. The different kinds of limitations are arranged under climatic, 
soil, or landscape limitations, as shown by the following outline: 

Climatic limitations - based on adverse subregional climate 
where there are no other limitations ex- 
cept climate. 

Subclass Cm: 

Subclass Cs: 

moisture deficiency due to inadequate 
precipitation. 

heat deficiency expressed in terms of 
length of growing season and frost-free 
period. 

l Outline of The Canadian Soil Capability Classification for Agriculture. The National Soil Survey 
Committee of Canada and Canada Land Inventory, A.A.D.A. June, 1964. 

**A Guide to Soi1 Capability and Land Inventory Maps in Saskatchewan. J. S. Clayton. C. J. Acton, 
J. A. Shields and Ii. P. W. Aostad. Publication M2. Saskatchewan Institute of Pedology. University 
of Sask., Saskatoon. 
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Soil limitations 

Subclass m: 

Subclass d: 

Subclass f: 

Subclass n: 

Subclass s: 

- based on unfavorable soi1 characteristics. 

inadequate soi1 moisture-holding capa- 
City. 

poor structure and/or permeability. 

low soi1 fertility. 

excessive soil salinity. 

unfavorable soi1 characteristics. This sub- 
class is used in a collective sense in place 
of subclasses m, d, f, and n, where more 
than two of them are present. 

Landscape limitations - based on adverse landscape characteris- 
tics. 

Subclass t: 

Subclass w: 

Subclass p: 

Subclass e: 

Subclass i: 

Subclass r: 

Subclass x: 

unfavorable topography. 

excess water - applied to soils where 
excess water, apart from that brought 
about by inundation is a limitation in 
their use for agriculture. 

excess stoniness. 

erosion damage. 

inundation - applies to soils subjected 
to flooding. 

shallowness to bedrock. 

moderate limitations caused by accumu- 
lative minor adverse characteristics which 
singly are not serious enough to affect the 
class rating. 

Soil Capability Classification for the Willow Bunch Lake Map Area 

The soi1 capability of the area is a reflection of climatic, soi1 and 
landscape limitations occurring in various parts of the area. The 
limiting effects of climate are considered first since they affect the 
soi1 capability class on a subregional basis. This is followed by a 
consideration of the soi1 limitations characteristic of the Soil Asso- 
ciations and Textural Types within the climatic subregion. Limita- 
tions imposéd by the local landscape complete the evaluation. 
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The Willow Bunch Lake map area has a semi-arid continental 
climate characterized by warm summers, cold Winters and limited 
precipitation (see section on climate). It occurs within a 2Cm cli- 
matic subregion which has a moderate moisture limitation because 
of inadequate precipitation coupled with relatively high potential 
evapo-transpiration. This means that in the absence of other limita- 
tions, the soils cari attain, at best, a Class 2 capability rating within 
this climatic subregion. 

Soil limitations include deficiencies in moisture holding capa- 
city (m), structure (d), salinity (n), and fertility (f). The most preva- 
lent limitation among the Chernozemic so&s of the area is a defi- 
ciency in moisture holding capacity. The severity of this deficiency 
varies with the soil zone (climate) and the soil texture and organic 
matter. In the Dark Brown Soil Zone, the fine textured soils of the 
Regina Association are considered to have no significant soil mois- 
ture limitations and therefore are regarded as optimum Class 2 soils. 
Soils developed on the medium and moderately fine textured parent 
materials characteristic of the Weyburn, Claybank, and Amulet As- 
sociations are initially rated as Class 3 whereas soils on the coarse 
textured glacio-fluvial deposits of the Biggar Association are rated 
as Class 4 due to a severe moisture limitation. 

In the Brown Soil Zone, the heavy clay soils of the Sceptre 
Association are rated as optimum Class 2 soils whereas the moder- 
ately coarse textured soils of the Hatton and Chaplin Associations 
are rated as Class 4 or 5 according to the textural class. The moder- 
ately fine textured soils of the Willows, Fox Valley and Ardill As- 
sociations are rated as Class 3 and the medium textured soils of the 
Fife Lake, Haverhill, and Wood Mountain Associations are initially 
rated as Class 4. 

Physical deficiencies of soil structure and permeability (d) are 
expressed in terms of the subgroup profiles, The Orthic, Calcareous, 
and Rego-Chernozemic profiles are considered to have no signifi- 
tant limitations. Severe limitations are exhibited by the Solodized 
Solonetz profiles characteristic of the Trossachs Association which 
are initially rated as Class 4. Eroded Solodized Solonetz (“burn-out”) 
profiles within this Association are placed in Class 5 because of 
adverse structure coupled with the erosion (e) of the surface hori- 
zon. 

Soil limitations due to salinity (n) are mainly confined to the soils 
of the Wascana, Caron, Rouleau, Big Muddy and Alluvium Associa- 
tions which are usually placed in Class 5, or in Class 6 when in 
combination with poor drainage (w). 

Landscape limitations occurring within the map area arise as a 
result of adverse topography (t), wetness (w), erosion (e) and stoni- 
ness (p). Topographie limitations (t) are dependent on the com- 
plexity of the slopes as well as on their gradient. Areas mapped 
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Table 8 .-Soi1 Capability Coding of Selected Map Units and Topographie Classes 
within the Willow Bunch Lake Map Area. 

TOPOGRAPHY 

Association 
and Type 

Nearly level Gently 
Initial to very sloping to 

capability gently roughly 
class Map Unit undulating undulating 

Dark Brown Soils 

Regina HvC .,.,. 

Amulet CL 

Brooking CL 

;u 
Claybank CL 
Biggar SL 
Trossachs CL 

Sceptre HvC 2cm 
Sceptre C 3m 
Willows C 3m 
Willows CL 3m 
Ardill CL 3m 

2cm Rl 
R2 

3m Aml 
Am2 

3m Bkl 
3m Ckl 
4m Bgl 
3m-4d Tl 

T2 

TE 
T7 

SC1 
SC1 
Wwl 
Wwl 
Ad1 

4d2 

Ad4 

2cmQ 3x1 
2cms 3x4 

3mlQ 

4dQ 5tel or 
4dl”’ 

4dQ 5edl 
-5edlQ 
4ds 5dwQ 

2cmtQ 
3mtQ 
3mtQ 
3mtQ 

3mQ 5wl 

Ims 5sw4 
Id’0 

ldQ 5edl 
jedlQ 
Ids 5dw* 
3mtQ 

3mQ 5~1 
3m* 5wQ 

Brown Soils 

2cmlO 
3mlo 
3mlo 
3ml0 
3m’J 5~1 or 

3mlo’ 
3mS 5ws 

3t’Q 
3mlQ 

3mQ 5wt 

3ms 5w‘J 

13mQ 5wt 13mQ 5wl 4tms 5te4 

tms 5~” or 
5tws 4tm4’ 

jtws 4tm4* 

4tmü 5tw-1 or 
5tw’Q’ 

6 itelo 
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within the Regina or Sceptre Associations, occurring on level to 
gently undulating land forms, are considered to have no significant 
topographie limitations. In contrast, soils of the. Amulet or Ardill 
Associations occurring on strongly sloping land forms are reduced 
from Class 3 to a combination of Class 4 and 5 soils because of ad- 
verse topography coupled with erosion, and the soils on moderately 
rolling land forms are reduced to combinations of Class 4 and 5 be- 
cause of adverse topography coupled with poor drainage (w) in 
local areas of Gleysolic soils. Similar soils occurring on strongly 
rolling land forms are reduced to Class 5 because of topography 
and wetness; those occurring on steeply sloping, eroded areas are 
placed in Class 6. 

Poor drainage (w) is manifested in the Gleysolic soils which are 
widely distributed throughout the area. They occur mainly as inter- 
mittent or permanently wet sloughs or meadows representing 10 to 
20 percent of the soi1 areas developed on gently rolling glacial till 
landscapes, and exceed these proportions in moderately and strong- 
ly rolling areas. These poorly drained areas are usually rated as 
Class 5 and are utilized mainly for hay production. 

Very serious erosion damage (e) has taken place on the soils 
of areas of the Hillwash, Exposure and Runway complexes as well 
as on the strongly sloping soils of the Ardill Association. These areas 
were reduced to Class 5 or 6 depending on the severity of the limita- 
tion. 

Limitations due to excess stoniness (p) are generally confined 
to stony areas of moderately and strongly rolling glacial till deposits 
of the Amulet, Ardill and Weyburn Associations. 

The information from the soil capability map of the Willow 
Bunch area has been tabulated (see Table 8) in such a manner as 
to permit the comparison of the capability for some of the more 
extensive Map Units shown on the soil map. The Soil Association 
and Textural Types are arranged according to their initial capability 
class within each soil zone, starting with the Dark Brown and fol- 
lowed by the Brown soils. 

The soil capability of specific soil areas is indicated by a final 
capability coding - for example 3ml”. The number 3 indicates the 
capability class of the area; the letter m indicates that the area was 
placed in Class 3 because the soil has an inadequate moisture 
holding capacity; the superscript number 10 indicates that all of the 
area is classed as 3m (the number 10 represents 100 percent of a 
given area). Soil areas may also be characterized by a combination 
of capability classes. For example, in an area indicated as 3m’ 5w’, 
80 percent of the area consists of soils placed in Class 3 because of 
inadequate moisture holding capacity (m), and 20 percent of the 
area consists of soils placed in Class 5 because of poor soi1 drain- 
age (w). 
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Descriptions and Analyses of Soi1 Series Profiles 

Page 
Ardill Association .--.- ~__- --~~ .-.-~~~~~~.-~...-...~~ . . . . . . ----.~~~.~-... ..---.~-. 77 

Eluviated Brown series 

Fife Lake Association __.-~~.-. .-.-...~~~ ..--~ ~.---.---.-..~~._--..-...~~~~...---.-~. 78 
Orthic Brown series 
Calcareous Brown series 
Eluviated Brown series 

Haverhill Association -_.~.~_.--..-.~_.~~~--...-..-~~.~~~~.-.- . . . ~__-.--..-_..~~..- _.... 81 
Orthic Brown series 
Calcareous Brown series 

Willows Association .._.....__ -~ .- ._... .~--... . . . . . . ~~..-- .._... ~~~.--.- ._.... ~~..--..-. 83 
Orthic Brown series 
Eluviated Brown series 

Wood Mountain Association . .._ ~~-. . . . . . . -..--.-~ . . .._.. ..~..~~~---.--.~~ _.... 85 
Orthic Brown series 
Eluviated Brown series 

Amulet Association ---- ~--.~-- .._... ~~~ . . . . . . . . .._ -- . . . . . .._ ~.~- ._.... ..----. 87 
Rego Dark Brown series 
Peaty Orthic Humic Gleysol series 

Brooking Association ..------.------_~._.-.-..-..~-..-..---.--..~-.~--..--..~-.--..-- . .._._ 89 
Dark Brown Solonetz series 
Dark Brown Solodized Solonetz series 

Claybank Association _-._.--- _..... ------..~~ . .._ ---.---_-~~~ . . . . . . . ---...~--- . . .._ 91 
Eluviated Dark Brown series 

Trossachs Association __.--..--..--- ___.__ -..--.- _.___. ------- . . . .._._. --.-- . . . .._ -_ 92 
Dark Brown Solodized Solonetz series 
Dark Brown Solod series 

Big Muddy Association _---_------- . . ..__.. -.--- _...... -_--.--_ ..____ -~--- . ..____ -.-----_ 94 
Saline Degraded Meadow series 
Saline Gleyed Orthic Regosol series 

Rouleau Association ._..___. --_..-- _.... -- . . . .._ --.--.._~...-...-.~~ .-- ---. 96 
Orthic Humic Gleysol series 
Gleyed Solodized Solonetz series 
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PARTICLE SIZE DISTRIBUTION: 

The pipette method was used following treatment of samples 
with HCI to remove carbonates, and with H,O, to remove organic 
matter. Sodium hexametaphosphate was used for dispersion. Fine 
clay was determined using a No. 2 International centrifuge. 

TOTAL NITROGEN: 

The micro-Kjeldahl digestion technique using K,SO,, concen- 
trated H$O, and 10% CuSO, and selenium as catalysts was em- 
ployed. The ammonia was collected in boric acid and titrated with 
dilute H,SO,. 

ORGANIC CARBON: 

The dry combustion method was used for total carbon deter- 
mination with carbon dioxide being absorbed in an excess of 
NaOH, precipitated as BaCO;, and back-titrated with HCI. The 
organic carbon was determined by subtracting inorganic carbon 
from total carbon values. 

CaCO, EQUIVALENT: 

Inorganic carbon was determined by boiling the soil in dilute 
HCI containing stannous chloride. The CO, was absorbed in NaOH 
towers, precipitated with BaCI?, and the excess NaOH titrated 
with HCI. The inorganic carbon values are converted to their 
CaCO,, equivalents. 

CATION EXCHANGE CAPACITY: 

Saturation of the soils with ammonium ions was accomplished 
using 1N NH,OAc adjusted to pH 7, employing the centrifuge tech- 
nique. After displacement of ammonium with 1N KCI, nitrogen was 
determined by the micro-Kjeldahl technique. 

EXCHANGEABLE CATIONS (ammonium acetate extractable 
cations) : 

Following extraction with 1N NH, OAc, Ca++, Mg ++, Na+ and 
Kf were determined by flame spectrophotometer analyses. Ex- 
changeable H+ was calculated by difference. 

pH: 

Soil pH was determined by the soil paste method utilizing a 
glass electrode pH meter. 

ELECTRICAL CONDUCTIVITY: 

Electrical conductivity of the saturation extract from the soil 
samples was measured using a conductivity cell and bridge, values 
being reported in mmhos/cm. at 25°C. 
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Morphological Description, Ardill Association, Eluvialed Brown Series 

prismatic: breaks to 

gular blocky; crushes 
moderate, fine, 

Physical and Chemical Analyses, Ardill Association, Eluviated Brown Series 



Morphological Description, Fife Lake Association, Orthic Brown Series 

Horizon and 
Deoths Color when Dry Color when Moist 

Primary Structure 
Grade Ck2.S Kind 

Seco”da;;a;ructure 
Grade Kind Effervescance Texture 

Ah O-7” Oark grayish brown 
2.5Y 412 

Ve;;Y$k,2brow” moderate, medium, sub- moderate. medium, “Ont? sandy clay 

angular blocky; granular. loam 
crushes to 

Bml 7-12” Brown to dark brown Dark brown moderate, medium, moderate, medium, an- none sandy clay 
1OYR 4/3 10YR 3/3 prismatic; breaks to gular blocky; crushes to loam 

moderate, medium, 
granukw. 

3m2 12-18” Brown 10YA 513 D;,kygr4a,$sh brown moderate. medium, 
prismatic; breaks to 

moderate, medium. a”- none sandy clay 
gular b:ocky; crushes to loam 
moderate, medium, 
granular. 

Ckl 18-25” Grayish brow” to light Olive 5Y 413 weak, medium, moderate, medium, sub- strong clay loam 
brownish gray prismatlc; breaks to angular blocky; crushes 
2.5Y 5.5/2 to moderate, medium, 

granular. 

2 
Ck2 25” + Li;v;Yb;p/;nish gray Brown 5Y 513 

l 

massive; breaks to weak. moderate, angular strong 
blocky; crushes to mod- 

clay loam 

erate. medium, granular. 

Physical and Chemical Analyses, Fife Lake Association, Orthlc Brown Series 



Morphological Description, Fife Lake Association, Calcareous BIOWB Sertes 

Horizon and 
Depths 

Ap O-4” 

Color when Dry 

Graai;h5/b:own 

Primary Structure 
Color when Moist Grade ChSS Kind 

Seconda;ySructure 
Grade Kind Effervescence Texture 

Very dark grayish b-rown moderate, medium to moderate, fine, granular. strong fine sandy 
2.5.Y 312 fine subangular blocky: loam 

crushes to 

Bmk 4-10” Lig2Myb;,;nish gray Olive 5Y 4/3 weak. medium, pris- 
matic; breaks to 

weak. medium, suban- strong fine sandy 
gular blocky; crushes to loam 
moderate, fine, granular. 

Ckl 10-16” Gra;i;h5/b;own Olive 5Y 413 massive; breaks to weak, medium, suban- strong 
gular blocky: crushes to 

f;-em sandy 

moderate, fine, granular. 

Ck2 16”+ Lig2hkybr$yish gray Olive 5Y 413 massive: crushes to moderate, fine, granular. strong very fine 
sandy loam 

Physical and Chemicsl Analyses, Fife Lake Association, Calcareous Brown Series 

Ckl lO-16”1 20.7 44.1 17.3 82.1 5.9 11.8 7.6 11.90 7.9 1 0.4 
Ck2 16”+ 5.6 17.8 43.4 66.8 13.8 19.2 11.9 14.65 I 8.0 0.4 



Morphological Description, File Lake Association, Eluviated Brown Series 

Horizon and 
Depths 

Ap O-3” 

Ae 3-6” 

A-El a-1.2” 

A-B2 12-18” 

Bt 18-26” 

Ck 26”+ 

Color when Dry 

Dark grayish brown 
IOYR 4/2 

Brown to dark brown 
10YA 413 

Brown to dark brown 
IOYR 413 

Dark grayish brown 
IOYR 4/2 

Dark gray to dark 
grayish brown 
1OYR 411.5 

Li$;YbSo)2nish gray 

Color when Moist 

Very dark grayish brown 
IOYR 312 

Dark brown IOYR 3/3 

Very dark grayish brown 
IOYR 3/2 

Very dark gray 
10YR 311 

Olive SY 413 

Primary Structure 
Grade Glass Kind 

moderate, medium to 
fine, subangular blocky: 
crushes to 

moderate, medium, 
prismatic; breaks to 

moderate, medium. 
prismatic; breaks to 

moderate, medium, 
prismatic; breaks to 

moderate. medium, 
prismatic; breaks to 

massive: crushes to 

Secondary Structure 
Grade Glass Kind Effervescence 

weak, coarse, platy: nom 
crushes to 
moderate. fine, granular. 

weak, coarse, platy; none 
crushes to 
moderate, fine, granular. 

weak, coarse, platy: none 
crushes to 
moderate. fine, granular. 

moderate, fine, granular. strong 

Texture 

saGly’ clay 
loam 

sandy clay 
loam 

sandy clay 
loam 

sandy clay 
loam 

clay loam 

“Y CISY 

Physlcal and Chemical Analyses, File Lake Association, Eluviated Brown Series 

Particle Size Distribution % Organic Matter Acetate Extractable Cations MeqHOO g. 
Cation 

Horizon C oarse & 
and Total 

Exchange 
E.C.mmhos 

Depths 
Mw&udm ;Fn; Very Fine Total 

Sand Sand sitt Clay 
Fine Nit%gen Organic CaC.031 Capacdy 
Clay 0 Carbon % Equlv. % Meq/lOO g. Ca Mg K Na H pH /cm.at2Ç°C 

Ap O-3” 19.8 15.2 12.3 47.3 30.3 22.1 13.1 0.24 2.89 25.7 14.3 3.2 2.0 0.4 5.8 6.5 0.9 

Ae 3-6” 17.9 17.5 12.6 48.0 30.9 20.9 15.0 0.18 1.46 19.2 10.5 2.9 1.2 0.4 4.2 6.2 0.4 

A-61 8-12” 19.1 18.4 13.1 50.6 27.7 21.5 14.0 0.12 0.92 18.1 9.5 3.2 1.0 0.3 4.1 6.3 0.3 

A-B2 12-18” 13.1 16.1 14.8 44.0 31.7 24.0 16.0 17.6 9.8 4.5 0.9 0.2 2.2 6.4 0.2 

Bt 18-26” 10.2 11.2 11.8 33.2 34.4 32.3 21 SI 27.0 14.9 6.8 1.0 0.3 4.0 6.6 0.3 

Ck 26”+ 11.1 15.2 14.1 40.4 35.4 24.0 15.9 15.25 7.6 0.4 



Morphological Description, Haverhill Association, Orthic Brown Series 

Horizon a”~ 
Depths 

Ap O-5” 

Color when Dry 

Da;;YiraqY/h brown 

Primary Structure Secondary Structure 
Color when Moist Grade Glass Kind Grade aass Kind Effervescence Texture 

Velr;Y$r;,rayish brown moderate. medium to moderate, fine, granular. none 
fine, subangular blocky; 

“Y ch 

crushes to 

Bm 5-10” Da,r;rgr;)ji;h brown Ve,;yd;r3,rayish brown moderate to strong. 
medrum to coarse, 
prismatic; crushes to 

moderate, fine, granular. none “’ cW 

Ckl 10-17” Li;;t ;o~3 gray Olive SY 413.5 weak, medium to 
coarse, prismatic; 
crushes to 

moderate. fine, granular. strong sandy clay 
loam 

Ck2 17”+ Lig$;Ybrc$sh gray Olive 5Y 513 massive; crushes to moderate. fine, granular. strong sandy clay 
loam 

Physical and Chemical Analyses, Haverhill Association, Orthic Brown Serfes 

Particle Sire Distribution % Organic Matter Acetate Extractable Cations Meq1100 g. 

Horizon 1 coarse a I I I I I 
Cation 

Fr*h.nnLl I I I I 1 I 1 
and 
Depths 

M;tkdrn Fine Very Fine Total 
Sand Sand Sand 

Total 
Silt Clay 

Fine Nitrccgen Organic Ca?3 ~z&~?~ E.C.mmhos 
Clay Carbon % Equlv. % MeqflOOg. Ca Mg K Na H pH lcm.at25°C 



Morphological Descriptton, Haverhill Association. Calcareous Brown Series 

Horizon and 
DeDths 1 color when Dry Color when Moist 

Ap O-6” Da;kgYgrqawi&h brown Very dark brown to “ery 
dark grayish brown 
10YR 2.5/2 

Smk 6-11” Ve;y5Lx:2grayish brown 

Ckl 11-16” Olive 5Y 413 

Ck2 16”+ I Grayish brown to light OIIW 5Y 4/3 
brownish gray 
73Y 5.512 

Primary Structure Secondary Structure 
Grade ChSS Kind Grade Glass Kind Effervescence Texture 

moderate, medium to moderate, medwm 
fine, subangular blocky; granular. 

yr slight sandy clay 
loam 

crushes to 

moderate. medium to 
coarse, prismatic; 
crushes to 

moderate. medium, 
granular. 

moderate sandy loam 

weak. medium to 
coarse, prismatic: 
breaks to 

weak. coarse, subangu- strong sandy loam 
lar blocky: crushes to 
moderate, fine, granular. 

massive: crushes to moderate, medium. 
granular. 

strong “Y clay 

Physical and Chemical Analyses, Haverhttl Association, Calcareous Brown Series 

1 I 1 I I I I Particln Sizn Distribution % Organic Matter Acetate Extractable Cations MeplI 9. 
Cation 

Horizon coarse (1 Exchange 
and 

M%%m 
Fine Very Fine Total Total Fine Nitrogen Organic CaC03 Capacily E.C.mmhos 

Depths Sand Sand Sand Silt Clay Clay % Carbon % Equiv. % MeqlIOO g. Ca Mg K Na H pH lcm.at25W 

Ap O-6” 19.5 25.0 15.7 60.2 16.4 21.3 14.5 0.21 2.25 1.15 19.8 14.7 3.7 1 .o 0.4 1 7.8 0.5 

Bmk 6-11” 25.4 24.9 14.0 64.3 15.7 19.6 14.9 9.30 7.7 0.4 

Ckl 11-18” 24.6 26.3 12.9 64.0 17.4 16.4 11.2 14.00 7.9 0.4 

Ck2 16” + 21.4 24.0 13.1 56.5 19.6 21.6 12.6 12.40 82 “5 



Morphological Description, Willows Association, Orthic Brown Serias 

Horizon and 
Depths Color when Dry Color when Moist Primary Sfructure Secondary Structure 

Grade CISS Kind Grade ClC3SS Kind Effervescence Texture 

Ap O-6” 

Bt 6-13” 

Dark grayish brown to Ve;vydy;2 gray moderate, medium to moderate to strong. none silt loam 
grayish brown fine, subangular blocky; fine. granular. 
10 YR 4.5/2 crushes to 

Brown to dark yellowish Da;k.,grt&&h brown moderate, medium. moderate. fine, granular. none silty clay 
brown 10 YR 413.5 prismatic; breaks to loam 

moderate. coarse to fine, 
subangular blocky; 
crushes to 

Ckl 13-20” Brown 10YR 5/3 Olive 5Y 413 moderate, medium. 
subangular blocky; 
crushes to 

moderate. fine, granular. moderate clay loam 

Ck2 20”+ Pale brown 10 YR 6/3 Olive 5Y 413 moderate, medium, moderate, fine, granular. strong silty clay 
subangular blocky: loam 
crushes to 

Physical and Chemical Analyses, Willows Association, Orthic Brown Series 

Horizon 
and 
Depths 

Particle Size Distribution % Organic Matter Acetate Extractable Cations Meq/lOO 9. 
Cation - 

Coarse A Exchange 
M;;;dm Fine Very Fine Total Total Fine Nitrogen Organic CG03 Capacity E.C.mmhos 

Sand Sand Sand Silt Clay Clay % Carbon % Equiv. % Meq1100 g. Ca Mg K Na H pH Icm.at2VC 

ml, V-D ,%.., . . . <“.” ..-.., --.- --.. -.- -.. ..JJ , 29.1 12.9 6.5 1.3 0.3 a.1 6.8 0.8 
Bt 6-13” 2.7 4.8 1 15.8 1 23.3 1 40.6 1 35.9 3.7 0.09 0.60 1 I 29.5 10.4 a.7 1.0 0.3 9.1 6.7 

I  1 
0.4 

P!,, l-L’>“‘* . , . . .  , . .  . . ”  I “71 1.. 1.8 29.2 31.7 38.4 29.9 20.7 15.80 21.6 73.7 10.7 0.5 0.5 7.8 0.5 
Ck2 20” + 1 0.9 / 3.91 21.9 1 26.7 1 42.8 1 30.5 1 17.51 I 171s .._ I 20.3 86.6 14.9 0.6 1.1 a.1 0.5 I- ~~~ ’ 1 



Morphological Description, Willows Association, Eluviated Brown Saries 

Br:rnY;4í;rk brown “a$ yelo3W/;h brown 

Bt2 13-18” Brown to dark brown Very dark grayish 
10 YR 4/3 brown 2.5 Y 312 

P Ck 16”+ Yellowish brown Olive 5Y 413 
10 YR 5/4 

Primary Structure Secondary Structure 
Grade ClXS Kind Grade Cl.%% Kind Effervescence Texture 

moderate. medium to clay loam 
fine, subangular blocky; 

moderate. fine, granular. none 

crushes to 

moderate. medium, moderate. fine. granular. none silty clay loam 
prismatic; breaks to 
weak, moderate. platy; 
crushes to 

moderate, medium. pris- moderate, fine, granular. “ON silty clay loam 
matic; breaks to mod- 
erate. medium and fine. 
subarigular blocky; 
crushes to I I I 

Physical and Chemical Analyses, Willows Association, Eluvlated Brown Series 

Particle Size Distribution % Oraanic Matter I Acetate Extractable Cations Mea/lClO a. . - 
Cation 

Horizon 
and “” 
Depths 

Fine Very Fine Total Total 
Exchange 

E.C.mmhos 
Sand Sand Sand Sand Silt Clay 

Fine NitrcOgen Organic CaC03 Capacity 
Clay Carbon % Equiv. % MeqllOO g. Ca Mg K Na H pH lcm.at250C 

Ck 18”+ 2.1 1.9 21.7 25.7 47.0 27.3 1 18.7 13.00 19.6 56.4 11.9 0.7 0.8 7.8 0.6 



Morphological Description, Wood Mountain Association, Orthlc Brown Series 

Horizon and 
Depths Color when Dry Color when Mois1 

Primary Structure Secondary Structure 
Grade Glass Kind Grade ClElSS Kind Effervescence Texture 

Ap O-5” Brown 10YR 4/3 Very dark grayish 
brown 2.5Y 312 

moderate. medium to weak, fine, granular. none loam 
fine subangular blocky: 
crushes to 

Bm 6-14” 

Bk 14-23” 

Brown to dark yellowish Olive brown moderate. medium. pris- moderate, fine, granular. none loam 
brown 10YR 413.5 2SY 413.5 matic: breaks to moder- 

ate. medium and coarse. 
subangular blocky; 
crushes to 

Pale brown Olive 5Y 413 massive to weak. coarse. moderate. fine, granular. strong sandy foam 
10YR 6/3 prismatic and moderate, 

coarse and medium, 
subangular blocky; 
crushes to 

Ck 23”+ Light gray Olive 5Y 4/3 massive to moderate, moderate, fine, granular. strong sandy loam 
10YR 7/2 medium, subangular 

fi? 
blocky; crushes to 

Physical and Chemical Analyses, Wood Mountsin Association, Orthic Brown Series 



Morphological Description, Wood Mounlain Association, Eluviated Brown Serles 

Horizon end 
Depths 

Ap O-5” 

A-B 5-8” 

Btl 8-16” 

B12 16-24” 

Bm 24-30” 

zi? 

Ck 30”+ 

Color when Dry Color when Moist 
PrimaryC,~s;cture Secondary Structure 

Grade Kind Grade CIas Kind Efft?WfSCe”Ct? Texture 

X,rzYrsqY;h brow” Very dark grayish brown moderate, medium lo moderate, medium 10 none silt loam 
2.5Y 312 fine, subangular blocky; fme, granu1ar. 

crushes to 

Ve;ygyda;k,;rayish brown moderate, medium, pris- moderate, fme. granular. none 
matic; breaks to weak, 
coarse. platy; crushes lo 

l silt loam 

Dark brown Da;;Ygr$sh brown moderate. medium, pris- moderate. fine. granular. nane silty clay loam 
10YR 3.5/3 matic; breaks to mod- 

erate, coarse and med- 
ium, subangular blocky; 
crushes to 

Dsrk brown lo brow” Ve;y5ydar3k,;rayish brown moderate, medium. pris- moderate. fine. granular. none silt loam 
10YR 4/3 matic; breaks to moder- 

ate, medium and fine. 
subangular blocky; 
crushes to 

Dark yellowish brown Dark grayish brown moderate. medium. pris- moderate. fine. grs”Ular “one silt loam 
10YR 414 2.5Y 412 matic to weak. medium 

and coarse, subangular 
blocky: crushes to 

Lig,hg:sll:oqwish brown 

I 

L1g271Yoi$ brow” massive to weak, 

/ 

weak, fine, granular. strong silt loam 
medium, subangular 
blocky; crushes lo 

Physical and Chemical Analyses, Wood Mountain Association, Eluviated Brown Series 

Particle Size Distribution % Organic Matter I Acetate Extractable Cations Meq1100 g. 
Cation 

Horizon Coarse a Exchange 
and M;4;dm j?& Very Fine Total Total E.C.mmhos 
Depths Sand Sand Silt Clay 

;lyy Nitr$gen Organic Ca?3 Capacity 
Carbon % Equw. % Meq/lOO g. Ca Mg K Na H pH lcm.at25°C 

Ap O-5” 2.8 8.5 19.8 31.1 47.1 21 .E 7.3 0.24 2.63 26.7 18.9 4.3 1.6 0.2 1.7 7.7 1.2 

A-S 5-8” 2.3 6.7 20.5 29.5 46.2 24.3 13.0 0.10 1.12 22.1 11.5 4.3 0.5 0.1 5.7 7.2 0.6 

Sll 8-16” 1.7 6.0 19.7 27.4 45.2 27.4 16.2 0.08 0.87 18.5 11.7 4.7 0.5 0.2 1.4 6.7 0.3 

B12 16-24” 0.8 5.2 19.1 25.1 48.8 26.1 14.8 23.9 11.1 5.6 0.4 0.2 5.8 7.0 0.4 

Em 24-30” 1.0 7.1 24.4 32.5 44.0 23.5 13.4 16.3 13.8 5.9 0.4 0.2 7.4 0.7 

Ck 30”+ 2.5 9.6 24.7 36.8 42.0 21.2 9.3 24.40 13.0 71.8 8.7 0.2 0.4 7.0 0.7 



Morphological Description, Amulet Association, Rego Dark Brown Sarles 

Horizon and 
Depths 

Ah O-6” 

Color when Moist 
Primary Structure Secondary Structure 

Grade CkiSS Kind Grade CAass Kind Effervescence 

Ve:gyyw\,g2rsyish brown weak. medium, moderate, fine, granuler. slight 
subangular blocky: 
crushes to 

Ckl 6-14” Gr;,ii.h 5/b:own weak. medium, prismatic moderate, fine, granular. strong clay loam 
to subangular blocky: 
crushes to 

Ck2 14-60” Light olive brow” 
2.w 514 

massive to weak, 
medium, prismatic; 
crushes to 

moderate, fine, granular. strong clay loam 

Ck3 60”+ massive to weak. 
medium, prismatlc; 
crushes to 

moderate, fine, granular. moderate sandy clay 
loam 

Physical and Chemical Analyses, Amulet Association, Rego Dark Brown Series 

Parti& Size Distribution % Organic Matter Acetate Extractable Cations Meq1100 g. 
Cation 

Horizon Coarse b Exchange 
and h4;iFdrn ;F”; VeS;;“e ;o$dl Total Capacity 
Depths Silt Clay 

Fine NittyOgen Organic Ca?3 
Clay 

E~$Jnt”;O; 
Carbon % Eqwv. % MeqllOO g. Ca Mg K Na H PH I . o 

Ah O-6” 1.6.6 12.6 11.6 40.8 27..5 31.7 16.7 0.32 3.50 4.50 26.0 42.5 5.5 1.5 0.2 7.4 0.6 - 
Ckl 6-14” 14.3 11.5 11.8 37.6 29.5 33.0 17.9 20.00 7.6 0.5 

Gk2 14-60” 13.3 11.7 12.9 37.9 28.4 33.8 18.0 20.00 7.8 0.5 - 
Ck3 60” + 17.0 13.6 12.4 43.0 26.5 30.5 15.3 14.30 8.1 0.5 



Morphological Descriplion, Amulet Association, Peaty Orthic Humic Gleysol 

Color when Moist 

massive to subangular weak. medium. pris- 
blocky; breaks to matic. 

massive; breaks to weak. medium, angular 
blocky. 

massive; 

none silty clay 

none clay 

slight clay 

slight 1 clay 

slight clay 

Physical and Chemical Analyses, Amulet Associalion, Pealy Orthic tjumic Gleysol 

Particle Size Distribution % Organic Matter Acetate Extractable Cations Meq1100 g. 
. Cation 

Horizon Coarse & 
and Medium 

Exchange 
Fine Very Fine Total Total Fine Nitrcogen Organic CaC03. Capacity E.C.mmhos 

Depths Sand Sand Sand Sand Silt Clay Clay Carbon % Equiv. % Meq/lOO g. Ca Mg K Na H pH lcm.at25W 

L:H 4-O” 1 .oo 107.1 26.3 5.1 3.8 1.4 70.5 5.6 0.9 

Ah O-7” 2.2 1.7 3.6 7.5 42.1 50.5 18.2 0.53 5.82 45.9 23.5 11.4 2.9 0.4 7.7 6.1 0.9 

Bm 7-14” 2.0 2.3 3.9 a.2 39.9 52.0 25.7 0.23 2.34 37.9 23.4 11.6 2.7 0.4 7.1 0.9 

Ckl 14-19” 2.3 2.2 4.1 8.6 39.7 52.5 29.4 2.15 7.4 0.7 

Ck2 19-28” 2.3 3.0 5.0 10.3 36.2 51.5 32.8 1.80 7.4 0.7 

Ck3 28” + 2.8 2.9 5.0 10.7 38.7 50.7 31.1, 1.10 7.4 0.8 



Morphological Description, Brooking Asaoclatlon, Dark Brown Solonetz Serles 

Texture 

clay loam 

clay loam 

sandy clay 
loam 

clay loam 

Physical and Chemical Analyses, Brooking Association, Dark Brown Solonetz Series 

I I I I ,-- I 
Particle Size Distribulion % Organic Matter Acetate Extractable Cations Meq/lOD g. 

Horizon Coarse & 
Cation . 

E.C.mmhos 

En 4-10” 12.1 12.8 10.4 35.5 24.8 41.1 26.9 0.13 1.31 26.4 16.2 4.6 0.9 0.4 2.3 6.5 0.4 

Ckl 10-18” 14.0 12.2 11.8 37.8 28.6 33.6 18.4 18.10 7.5 0.4 

Ck2 18-24” 14.8 12.7 13.7 41.1 28.2 30.8 16.4 16.40 7.7 0.4 

Ck3 24” + 13.2 12.1 13.6 38.9 30.1 31 .o 15.9 12.10 7.9 0.5 



Morphological Description. Brooking Association, Dark Brown Solodized Solonetz Serles 

Horizon and 
Depths Cofor when Dry Color when Moist 

Primary Structure 
Grade Glass 

Seconda;;a;ructure 
Kind Grade Kind Effervescence Texture 

Ve,rrYgr;,;rayish brown moderate. medium, sub- moderate, medium, lone clay loam 
angular blocky; granular. 
crushes to 

Ael 4-8” 

I 

Dark grayish brown 
10YR 4/2 

weak. coarse, subangu- strong, medium, platy. 
lar blocky; breaks to 

Ae2 8-9” 

q nt 9-16” 

Gray 10YR 611 

Dark brown 10YR 3/3 

weak. fine, subangular srrong, fine, platy. none 
blocky; breaks to 

“Y clay 

moderate, coarse, strong, medium, angufar none clay 
columnar; breaks to blocky. 

Bnt 16-19” Very dark grayish brown 
10YR 3/2 

moderate. medium, 
prismatic; breaks to 

strong, medium. angular nom clay 
blocky. 

Bk 19-30” Dark grayish brown masswe to weak. med- moderate. medium, slight clay loam 
2.5Y 412 ium and coarse. pri- granular. 

Fi 
matic: crushes to 

Ck 30”+ massive to weak. med- moderate, medium, 
ium, subangular blocky; granular 
crushes ‘10 

slight clay loam 

Physical and Chemical Analyses, Brooking Association, Dark Brown Solodized Solonetz Series 

Particle Size Distribution % Organic Matter Acetate Extractable Cations Meq/lOO g. 
Cation 

Horizon 
and Cg&$ 

Fine Very Fine Total Total 
Exchan,ge 

E.C.mmhos 
Depths Sand Sand Sand Sand Silt Clay 

Fine Nit%en Organic Ca!%)3 Capaclty 
Clay Carbon % Equlv. % MeqllOO g. Ca Mg K Na H pH lcm.at25W 

AP O-4” 12.6 11.8 11.3 35.0 28.2 36.9 22.1 0.17 1.91 24.8 10.8 6.3 2.2 0.5 5.0 6.5 0.6 

Ael 4-8” 14.1 15.6 15.2 44.9 30.6 24.5 14.2 0.20 1.13 14.5 5.0 3.5 0.8 0.5 4.7 5.3 0.4 

Ae2 8-9” 14.9 15.4 15.0 45.3 31.8 21.7 9.9 0.06 0.56 10.1 3.0 2.2 0.4 0.7 3.8 5.8 0.4 

t3nt 9-16” 10.1 9.0 9.1 28.2 22.9 49.0 36.1 0.09 0.93 32.3 a.3 11.7 1.4 2.4 6.5 7.0 0.4 

Bnt 16-19” 9.8 10.3 8.6 28.8 25.0 46.3 31.4 0.07 28.7 7.9 16.3 1.4 2.9 0.3 7.7 0.6 

Sk 19-30” 13.0 11.2 9.9 34.1 26.7 39.2 24.0 2.35 8.2 0.9 

Ck 30” + 11.0 7.7 6.8 25.5 34.7 39.8 24.7 3.50 6.1 1.5 



Morphological Descriplion, Claybank Association, Eluviated Dsrk Brown Series 

Ae2 E-12” 

Bm 23-26” 
CO 
2 

prismatic. 

Physical and Chemical Analyses, Claybank Association, Eluviated Dark Brown Series 

Effervescence 
I 

Texture 

Parti& Size Distribution % Organic Matter Acetate Extractable Cations Meq/lOO g 
Cation 

Horizon mars8 a Exchange 
and Medium Fine Very Fine Total Total CaCO 3 Capacity E.C.mmho! 
Depths Sand Sand Sand Sand Silt Clay 

Fine Nit\;gen Organlc 
Clay Carbon % Equiv. % Meq1100 g. Ca Mg K Na H pH lcm.a12S’( 

Ap O-5” 14.5 13.4 16.9 44.6 35.3 22.0 12.5 0.20 206 185 9.3 5.6 2.7 0.1 0.8 6.2 1.3 

Ael 5-8" 20.8 15.3 15.6 52.3 30.0 17.7 10 0 0.08 0 95 12.1 5.8 4.1 1.3 0.2 0.7 ' 6.2 0.5 

Ae2 8-12" 13.1 13.5 17.0 43.5 30.7 25.8 15.8 0.09 0.68 18.5 a.7 7.1 1.3 0.3 1.1 6.1 0.3 

ABl 12-17” 9.2 13.2 21.8 44.3 32.3 23.4 14.3 0.06 057 17.4 7.6 5.8 0.8 0.3 2.7 6.2 0.3 

A62 17-23" 11.6 18.7 31.2 61.5 21.4 17.1 9.8 0.07 0.47 138 6.1 5.4 0.5 0.4 1 4 6.5 0.3 

Bm 23-26" 15.1 14.0 4.9 34.0 40.3 25.6 15.9 0.07 0.91 16.8 129 8.5 0.6 0.5 7.5 0.3 

II C 26”f 12.8 13.4 12.1 38.3 30.3 31.4 16.7 13.05 7.8 0.6 



Morphological Description, Trossachs Association, Dark Brown Solodized Solonetz Series 

Horizon and 
Depths Color when Dry Color when Moist 

Primary Structure Secondary Structure 
Grade Glass Kind Grade CICISS Kind Effervescence Texture 

Ap O-6%” 

Bnt 6%-13%” 

Grayish brown 
2.5Y 512 

Light olive brown 
2.5Y 514 

Da;,\Ygrqa;sh brown 

Dark grayish brown 
2SY 4/2 

moderate. medium, sub- weak. coarse, platy: “one sandy loam 
angular blocky; crushes to moderate. 
crushes to fine, granular. 

strong. medium. angular “O”e clay strong, coarse, 
columnar: breaks to blocky; crushes to 

moderate. medium, 
granular. 

Cksl 13’/2-18%” Light brownish gray Olive 5Y 4/3 
2.5Y 612 

weak. couse, columnar; moderate, fine, granular strong 
crushes 1o 

“Y clay 

Light brownish gray 
2.5Y 612 

Olive 5Y 4/3 massive: crushes to moderate. coarse. 
granular. 

strong sandy clay 
loam 

Cks3 25”t Light olive gray 
5Y 612 

Olive 5Y 413 massive; crushes lo moderate. coar.se, 
granular. 

moderate sandy clay 
loam 

Physical and Chemical Analyses, Trossachs Association, Dark Brown Solod Series 



Morphological Description, Trossachs Association, Dark Brown Solod Series 

Horizon and 
Deoths Color when Dry Color when Moist 

PrimaryC,;sycture 
Grade Kind 

Ap O-6” Da;;&rai;;h brown Very dark brown 
10YR 2/2 

mcderate. medium to 
hne, subangular blocky; 
crushes to 

AB 8-14” Very dark brown 
10YR 2/2 

weak, coarse, columnar; 
breaks to 

Bnt 14-20” Olive 5Y 4/3 moderate. coarse, 
columnar; breaks to 

Ckl 20-31” Olive 5Y 413 weak. medium. pris- 
matic; breaks to 

Ck2 31”+ Olive 5Y 4/3 weak. medium. pris- 
matic; breaks to 

SecondarCyazructure 
Grade Kind I Effervescence I Texture 

erate. coassa. granular. 

weak. medium. angular slight clay loam 
blocky: crushes ta mod- 
erate, coarse, granular. 

Morphological Description, Trossachs Association, Dark Brown Solod Series 

Parti& Size Distribution % OrganiC Matter Acetate Extractable Cations Meq/lOO 9. 
Cation 

Horizon c0ar~e a Exchange 
and Medium Fine Very Fine Total Total Fine Nitrogen Organic CaC03 Capacity E.C.mmhos 
Depths Sand Sand Sand Sand Silt Clay Clay 96 Carbon % Equiv. % i&q/lOO g. Ca Mg K Na H pH /cm.at25’X 

AO O-6” 13.4 16.3 17.6 47.5 30.4 22.2 1 15.1 0.19 2 24 15.7 9.1 2.4 1.1 T 3.1 5.7 1.1 

AB 6.14” 12.4 15.0 13.4 40.6 25.7 33.8 25.6 0.14 1.33 24.8 16.2 5.3 0.7 0.1 2.5 6.3 0.6 - 
ht 14-20” 11.9 12.5 13.3 37.7 25.6 36.6 25.2 0.20 1.24 23.9 16.1 6.0 0.6 0.3 0.7 7.2 0.7 

Ckl 20-31” 10.4 11.0 14.7 36.1 26.8 35.1 22.5 6.65 7.7 0.5 

Ck2 31”f 9.3 10.7 16.0 36.0 27.9 36.2 20.3 6.65 I I 7.8 0.6 



Morphological Description, Big Muddy Association, Saline Degraded Meadow Sarias 

Horizon and 
Depths 

Ahsg O-3” 

Color when Dry Color when Moist 

Gray SY 511 Dark gray 5Y 411 

Primary Structure Secondary Structure 
Grade CIaS Kind Grade CIaS Kind Effervescence Texture 

massive; breaks to moderate, medium to none heavy clay 
large, subangular 
blocky; crushes to 
strong, medium. granular. 

Bsg 3-10” Gray 5Y 511 “a;; “3’:2e gray weak. medium to large. strong. medium. “O”e silty clay 
prismatic: crushes to granular. 

csg 10”f Gray 5Y 5/1 weak. medium and 
large, subangular 
blocky; crushes to 

moderate, medium, 
granular. 

slight silty clay 

Physical and Chemicat Analyses, Big Muddy Association, Saline Degraded Meadow Series 

Parti& Six Distribution % Organic Matter Acelafe Extractable Cations MeqllOO g. 
Cation 

Horizon coarse & Exchange 
and Medium Fine Very Fine Total Total Fine Nitrogen Organic CaC03 Capacily E.C.mmhos 
Depths Sand Sand Sand Sand Silt Cky Clay % Carbon % Equiv. % M&l00 g. Ca Mg K Na H pH /cm.a125”C 

Ahsg O-3” 0.6 0.6 1.8 3.0 31 .o 66.0 28.6 0.19 2.77 2.65 40.6 25.0 12.4 1.7 1.5 7.9 10.7 

Bsg 3-10” 0.2 0.6 1.9 2.7 42.1 55.1 31 .o 0.09 1.50 3.95 32.8 11.6 1.4 a.2 16.7 , 

csg 10” + 0.2 0.6 2.3 3.1 45.2 51.6 31.6 26.6 13.2 1.2 8.3 21.8 



Horizon and 
Depths 

Ahksgl O-2” 

Ahksg-Cksg 2-6” 

Cksgl 6-10” 

Cksg2 10-18” 

Cksg3 18”+ 

Morphological Description, q ig Muddy Association, Saline Gfeyed Orthic Regosol Series 

Color when Dry 

Gray 5Y 5/1 

Color when Moist 
Primary Structure 

Grade Glass Kind 
Seconda;;:a;wcture 

Grade Kind Effervescence Texture 

Olive gray SY 412 moderate. medium and moderate to strong. 
coarse, subangular and 

Slight ClW 
medium and coarse, 

angular blocky: granular. 
crushes to 

Olive gray 5Y 5/2 Olive gray 5Y 412 

Li$;Ybro;nish gray Olive 5Y 413 

weak. coarse, prismatic: moderate. medium and moderate clay loam 
breaks to coarse. angular blocky. 

massive. moderate clay loam 

Lig&Ybro;nish gray Olive 5Y 413 massive. moderate sandy clay 
loam 

L$h&bF,;nish gray Olive 5Y 413 massive. moderate sandy clay 
loam 

Physical and Chemical Analyses, Eig Muddy Association, Saline, Gleyed Orthic Regosol Series 

I  I  I  I  I  I  I  

Particla Size Distribution 99 Organic Matter Acetare Extractable Cations Meq/iOO g. 
- Cation 

Horizon coarse 6 
and Medium Fine Very Fine Total Total Fine NItrogen Organic 

Exchange 
CaC03 Capacity E.C.mmhos 

Oepths Sand Sand Sand Sand sllt Clay Clay Vo Carbon % Equiv. 0,. iiileql100 q. Ca Mg K Na H pH /cm.a125’C 

Ahksgl O-2” 7.3 8.3 13.2 28.8 30.2 40 9 23.7 0.17 2 52 6.50 25.0 8.3 15.0 
Ah&-Ch 
2-6” 8.6 10.8 16.9 36.3 28 1 35.4 21.9 0.10 1 83 8.00 21 a a.5 21.3 

_ 
Cksgl 6-10” 6.9 12.3 20.8 40.0 27.9 31.9 20 4 G 90 8.6 21.8 

Cksg2 10.18” 6.4 13.2 20.8 42.4 27 6 29.9 18.5 7.50 8.6 21.8 

Cksg318”f 8.7 15.3 22.1 46 1 25.1 28 7 18.9 6 50 8.5 20.5 



Morphological Description, Rouleau Association, Orthic Humic Gleysol Series 

Horizon end 
Depths Color when Dry Color when Moist 

Primary Structure 
Grade CICISS Kind 

Seconda&;a;ructure 
Grade Kind Effervescence Texture 

Apg o-3” Gray 5Y 5/1 moderate to strong. 
medium, subangular 
blocky; crushes to 

strong, coarse, granular. none clay 

Btgl 3-12” Gray 5Y 511 Dark grayish brown 
2.5Y 412 

massive. none clay 

Btg2 12-22” Gr;; to,light gray massive. none clay 

cs 22°C Grayish brown 
2SY 512 

massive; crushes to moderate. coarse. 
granular. 

moderate clay loam 

I I I I I l 
z% 

Physical and Chemical Analyses, Rouleau Association, Orthic Humic Gleysol Series 

Particle Size Distributioo % Organic Matter Acetate Extractable Cations Meq/lOO g. 
- Cation . 

Horizon Coarse 8. Exchange 
and Medium Fine Very Fine Total Total Fine Nitrogen Organic cac03 Capacity E.C.mmhos 
Depths Sand Sand Sand Sand Silt cxay Clay % Carbon % Equiv. % Meq1100 g. Ca Mg K Na H PH /cm.a125W 

8 r I 
Apg O-3” 0.4 0.5 6.0 7.7 39.3 52.9 32.0 0.21 2 04 30.6 19.5 7.0 26 1.0 6.1 0.6 . 

Btgl 3-12” 0.1 0.3 3.9 4.3 37.6 58.7 41.0 0.17 1.50 0.17 36.6 23.2 10.6 2.0 3.4 7.0 0.0 

8192 12-22” 0.2 2.8 3.0 41.3 55.6 37.4 0.14 117 0.33 35.0 191 93 1.6 5.0 7.5 0.9 

cs 22” f 1.2 26.1 27.3 38.1 34.5 21.5 T 7.4 5.0 
I I 



Morphologlcal Description, Rouleau Association, Gleyed Solodited Soloneh Serier 

Horizon and 
Depths 

Ah O-2” 

As 2-6” 

E”t1 6-13” 

Bnt2 13-20” 

5 Ck 20”+ 

Color when Dry Color when Mois1 

Gray 10YR 511 Ve,;yp;,2!3raY 

Gr;,.wi;h S/b;own ‘$yyda&;rayish browr 

Gray 5Y 511 Olive gray 5Y 412 

Gray 5Y 5/1 Olive gray 5Y 412 

Olive gray 5Y 4/2 

Primary Structure Secondary Structure 
Grade Glass Kind Grade Glass Kind EffeWesCe”Ce Texture 

~ moderate. medium, sub- moderate, medtum, 

strong. coarse. 
columnar; breaks to 

strong. medium, angular nom silty clay 
blocky. 

weak, coarse, columnar; moderate, medium. ang- “ona s1lty clay 
breaks to ular and subangular 

blocky; crushes to mod- 
erate. coarse, granular. 

massive; crushes to moderate, fine, granular. 

I 

slight silty clay loam 

Physical and Chemical Analyses, Rouleau Association, Gleyed Solodired Solonetr Series 

Particle Six Distribution % Organtc Matter Acetate Extractable Cations Meq/lOO g. 

Horizon Coarse & 
Cation - 

and Medium Fine Very Fine Total Total 
Exchange 

Depths Sand Sand Sand Sand silt Clay 
Fine Nitrogen Organic 
Clay % 

CaC03 Capacity 
Carbon % Equiv. % Meq/lOO g. 

E.C.mmhos 
Ca Mg K Na H CH lcm.at25°C 

Ah O-2” 0.5 0.9 ?2.1 13.5 50.9 35.6 16.4 0.38 4.38 30.5 13.0 5.8 3.0 0.6 8.1 5.9 0.3 

Ae 2-6” 0.7 1.1 12.2 14.0 51.9 34.1 18.0 0.25 2 40 27.0 10.4 5.3 1.9 1.6 7.8 5.6 0.3 

Bntl 6-13” 0.4 0.2 2.8 3.4 41.3 55.2 37.6 0.18 1.59 36.6 18.3 8.6 1.8 4.1 3.8 6.0 0.5 

BntP 13-20” 0.1 0.5 10.0 10.6 41.3 48.0 30.0 7.10 7.0 4.3 

Ck 20” + 0.1 14.1 14.2 51.4 34.2 19.3 7.5 4.9 










