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PREFACE

People need soil on which to build homes, schools, offices, factories and
roads . They also need sanctuaries for wildlife, recreation, open spaces for
relaxation, and soil for food and fibre production . Today, the enormous
increases in the demand for food and fibre, generated by an explosive growth in
world population, is beginning to have disturbing consequences both in the area
of priorities for specific uses, and because of the documented deterioration of
agricultural lands presently allocated for food production ; limited research in
Saskatchewan points to a steady deterioration in our agricultural soils,
accelerating a growing uneasiness amongst both scientists and farmers as to
the effect this may have on the future prosperity of agriculture in the Prov-
ince.

It is generally agreed that we now have "the know-how" to acquire the
technological capability to both wisely allocate use of our soils for urban,
recreational wildlife, or forestry, etc., and to arrest the downward trend of soil
productivity and perhaps even completely reverse the soil degradation, but a
prerequisite to 'how can we do this?' is a precise inventory of various types and
kinds of soils, and a full knowledge of their properties and capabilities both for
food production and other uses .

This report, covering an area of approximately 1 .6 million hectares or 58
hundred square miles falling within the national topographic region designated
as the Saskatoon map sheet area, represents the most comprehensive and
all-conclusive report prepared to date by the staff of the Saskatchewan Institute
of Pedology . Extensive use has been made of colour photos to illustrate the
major soils and associated landscapes found within the area . Detailed
descriptions of the attributes and major characteristics of the soils have been
included to enable the reader irrespective of whether he is a practising farmer,
agrologist, engineer, ecologist or forester to answer the question 'how best can
we use this soil?' .

This report also reflects an attempt to develop more meaningful and precise
productivity and management groupings of soils for food produc-
tion in particular ; included in the report are major sections delineating the
geology, climate, natural vegetation and dominant physiographic and drainage
patterns, while general references to the agricultural productivity of the soils are
included together with the major pedogenic properties of the soil . A major
chapterin the latter part of the report documents available information on the
influence of climate, moisture-holding capacity, soil fertility and fertilizers on
yields of wheat and other crops for the major soils of the area . From this basic
information and the understanding of the authors of the specific soil properties,
soil association and map unit performance groups were developed . These
groups should not only enable a producer to assess his soils in relation to others
in the area, but should also facilitate various types of soil evaluation, in particular
for agriculture.

D. A. Rennie
Director
Saskatchewan Institute of Pedology
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INTRODUCTION
This publication on the soils of the Saskatoon

map area supersedes Soil Survey of Southern
Saskatchewan, Soil Report No. 121 within the
confines of the described area . It provides more
detailed information on the properties and dis-
tribution of soils of the area . A more recent,
national system of classifying the soils has been
utilized in this study . 2 Considerably more informa-
tion on the suitability of soils to various crops is
now available and has been presented . Additional
information on the properties of soils of importance
for non-agricultural purposes, such as engineer-
ing, has also been included .

The manner in which the soil report, including
the map, is used depends somewhat on the nature
of the information required by the user as well as
the familiarity of the user to the terminology
occurring in publications of this kind. Users
generally unfamiliar with soil survey reports are
advised to begin by reading the publication "A
Guide to Understanding Saskatchewan Soils.-3
The basic concepts presented in that publication
will enable most readers to more fully appreciate
the contents of this report and soil map. In addition
to this, a glossary of terms is presented in this re-
port .

The Soil Map
The soil map is published in two sections ; an

east and west half . Each sheet has a complete
legend . A key map beneath the legend indicates
the location and extent of each map .

The different soil areas are separated on the
map by solid black boundary lines, and the kind of
soil is identified by the use of colors, letters,
numbers, and other symbols .

In general, the color of any particular part of the
map reflects the types of geological material
forming the soil parent material but slightly dif-
ferent shades of the same color are often used to
show similar parent materials occurring in the
different soil zones of the area . More specifically,
light shades depict soils of the Dark Brown and
Gray zones, and darker or greenish shades depict
soils on similar parent materials occurring in the
Black soil zone .
The combination of letters and number in the

upper part, numerator, of each map edit is an
abbreviation of the kind of soil occurring in an
area . In the lower part, denominator, of the edit the
landform and stoniness are signified .

The first letters of the numerator represent a soil
Association or Complex. A soil Association is a
geographic name depicting groups of related soil
series developed on a particular parent material
and occurring in a given soil zone . A soil Complex
is a name given to a group of soils which are often
so intimately mixed that it is impractical to sepa-
rate them on the map and which tend to transgress

all soil zones . Following these letters is a number
that when used in conjunction with the foregoing
letters recognizes variations in the kind and
amount of soil series belonging to each Associa-
tion or Complex . This is called a Map Unit. In some
instances, the series of letters and numbers
symbolizing the Association and Map Unit may
also contain an oblique line with a subscript letter
or letters . These subscripts are used to depict
Contrasting Deposits occurring within 1-2 m (four
feet) of the surface . As an example, the Elstow
Association is the name given to a group of
Chernozemic Dark Brown soils developed on
glacio-lacustrine deposits within the Dark Brown
soil zone. The map symbol E3 signifies a map unit
comprising a dominance of Orthic Dark Brown
Elstow series with significant inclusions of Eluviat-
ed Dark Brown Elstow series . The symbol E3/T
would further suggest that the glacio-lacustrine silt
is underlain within 1-2 m by glacial till .
The letters and numbers used to abbreviate the

association and map unit are printed with "bold
type" on the map. Following this, in lighter script,
are several letters symbolizing the texture of the
cultivated (Ap) layer or the uncultivated surface
horizon (usually the Ah or Ae horizons) . An
explanation of the textural symbols is provided in
the section of the map legend entitled Textural
Groupings and Classes . On the soil map, only the
dominant texture or textures of a map unit are
shown. Where more than one textural class is
shown, the first named is considered dominant .

Soils frequently occur in a very complex manner
necessitating the recognition of two or more soil
associations within the same boundary line . In
such areas, a second, or third sequence of
Association-Map Unit-Texture symbols may follow
the first . The order in which they occur in the map
edit is intended to reflect their order of domi-
nance .

The first letters of the denominator abbreviate
the type of landform associated with the soil
described within the boundary line . The first, and
capital letter, refers to the general composition
and form of the land surface whereas the second
letter refers to the more specific pattern or
arrangement of slopes associated with the general
landform . A number following these landform
letters depicts the slope class, in terms of steep-
ness or gradient of the dominant slopes compris-
ing the landform . Definitions of these slope classes
and landforms may be found in that portion of the
map legend devoted to Landforms and Topo-
graphic Classes .
A second sequence of letters and numbers in

the denominator of the map symbol refers to the
stoniness of the area within the boundary lines. A
section of the legend, headed Stone Classes,
defines the degree of stoniness depicted by these
symbols . It should be noted that, on the map, stone
symbols are not used unless the degree of

1 . Mitchell, J ., H .C . Moss, and J .S . Clayton, Soil Survey of Southern Saskatchewan . Soil Survey Report No . 12, University of Saskatchewan, Saskatoon. 1944 .2. Report of the Meeting of the National Soil Survey Committee of Canada . 1963 .
3 . A Guide to Understanding Saskatchewan Soils . H .C . Moss, Saskatchewan Institute of Pedology, Publication Mt . 1965 . Distributed by the Extension Division, University ofSaskatchewan . Saskatoon, as Extension Publication 175 .



stoniness represents a serious handicap to cul-
tivation ; that is, the absence of stone symbols
signifies non-stony to moderately stony conditions .
Areas where stoniness varies over two or more
classes are depicted with two numbers represent-
ing the classes or the range of classes . The first
mentioned stone class in these complex areas
does not necessarily represent a dominance of
areas represented by this class .

The main body of the map legend lists all of the
Associations and Complexes and the colors used
to identify each on the map . All Map Units of an
Association or Complex are presented and these
in turn are defined in terms of the occurrence of
soil series . The soil Series name is based on the
Subgroup name as it occurs in the system of soil
classification used in this study combined with the
association name. The soil series are divided into
those that are Dominant (occupy over 40% of a
given map unit) and those that are . Significant
(occupy over 15% but less than 40% of a map
unit) . In cases where no single series is dominant,
but two or more somewhat similar series, consid-
ered collectively, are dominant, they are referred
to as a Dominant Combination of series. Similarly,
several series which individually represent less
than 15%, but collectively occupy greater than
15% of a map unit may be considered to represent
a Significant Combination of series . In either type
of "combination'', all series included in the combi-
nation are enclosed by brackets in the map
legend .

The Soil Report
The soil map presents the soils in two dimen-

sions, namely length and breadth . Thus, the extent
of the various soils is indicated on the map . The
third dimension, depth, represents the vertical soil
profile . Full information of this third or vertical
dimension of the profile can only be given in the
written description of the soil profiles as presented
in the report . Thus, the soil map and report are
both essential to the full understanding and use of
the work of the soil survey .

The first section of the report is directed to a
general description of some of the major physical
features of the area - its location and extent,
physiography and drainage, geology, climate and
natural vegetation. This section provides some of
the basic information required to appreciate the
distribution of materials and formation of soils of

the area as well as the behavior of soils under
various uses.

A section on the formation of soils of the map
area has been included so that a clearer under-
standing of the nature and geographic distribution
of the soils, as well as their classification, and
suitability for various uses may be made pos-
sible .
The system of soil classification used in this

study differs to a certain extent from systems used
in previous studies of this area as well as current
or recently concluded studies in neighboring
areas. A brief outline of the system used is
essential to the understanding of the soils mapped
and described in this study .
The main sections of the report deal with the

descriptions of the soil associations . Each associ-
ation is described in more detail than is presented
in the map legend . This includes a detailed
description of the parent material, surface tex-
tures, landforms, and stoniness of each associa-
tion . The location and extent of the soils repre-
sented by each association are mentioned, as are
complexes of other soils with the association being
described . The series of each association are
briefly described in terms of position of occurrence
in the landscape, drainage, chemical and physical
properties . Detailed morphology, chemical and
physical properties of many series are further
documented in Appendix I . A brief statement
suggests the agricultural capability of the soils .
Finally, each map unit is defined and the location
and extent, topography and more specific refer-
ences to agricultural suitability are presented .
A latter section of the report pertains to the

agricultural suitability of the soils . An evaluation of
climate, soil moisture storage capacity, fertilizer
response and nutrient supplying power in relation
to yield serves as the basis for general groupings
of soil associations .

More specific considerations such as topogra-
phy, salinity and extent of wet areas enable the
formation of groupings of map units having a
unique set of properties of importance to crop pro-
duction .

Final sections of the report pertain to charac-
teristics of the surficial deposits of importance to
engineering and briefly outline methods of analysis
and significance of the chemical and physical
properties of soils . Full documentation of these
properties are presented in Appendices I and III .



NATURAL FEATURES OF THE MAP AREA
Location and Areal Extent

The Saskatoon map area (sheet 73B of the
National Topographic Series) is located in central
Saskatchewan, between 52 0 and 53 0 North Lati-
tude and 1060 and 108 0 West Longitude . It
includes all or portions of Townships 35 to 46 in
Ranges 1 to 14, west of the 3rd Meridian . The map
area is about 70 miles north to south and about 85
miles east to west and covers an area of approxi-
mately 5,800 square miles or nearly 1 600 000
hectares . The location of the map area is shown in
Figure 1 .

Physiography and Drainage

The area covered by the Saskatoon map sheet
forms part of the physiographic area known as the
Great Plains Province of the Interior Plains of North
America'. In Western Canada, the Great Plains
range in elevation from about 1 070 metres in the
foothills of the Rocky Mountains to about 425
metres near the base of the Manitoba Escarpment .
The general slope is to the north and east with
external drainage mainly to the Arctic Ocean and
Hudson Bay .

In the present map area the general slope is to
the north-east . Elevations greater than 670 metres
are reached in the north-western and south-west-
ern portion of the map area. Both the North and
South Saskatchewan Rivers in the north-eastern
portion of the map area have cut below 450
metres. External drainage of the area is provided
by these rivers which drain into Lake Winnipeg
through the Saskatchewan River .

The map area includes portions of two physio-
graphic regions . They are the Saskatchewan
Plains, often referred to as the "second prairie
steppe", and the Alberta High Plains, the "third
prairie steppe" .

In the Saskatoon map area, the Saskatchewan
Plains Region is a large basin shaped plain, named
the Saskatchewan River Plain (Figure 2) . This
plain slopes from about 580 metres at the base of
the uplands in the western part and from 530
metres at the base of uplands in the eastern part to
nearly 460 metres along the North and South
Saskatchewan Rivers . Except for these two rivers

Figure 1 .
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and Eagle Hill Creek which are deeply entrenched,
the topography of this plain is generally undulating
with local relief usually less than 3 metres .
Relatively shallow glacio-fluvial and glacio-lacus-
trine sediments are the major surficial deposits of
this plain . A series of isolated highs, called the
Minichinas Hills Upland, interrupt this lower plain
in the south-eastern part of the map area . These
areas, rising about 60 metres above the surround-
ing plain, are characterized by rolling and hilly
topography with local relief of 3 to 10 metres.
Drainage in these uplands is often restricted to
local sloughs and depressions .

The Missouri Coteau and the Thickwood Hills
uplands, parts of the Alberta High Plains Region,
rise about 120 metres above the Saskatchewan
Rivers Plain . There is often a steep escarpment
accompanying this rise, which marks the boundary
between the Saskatchewan Plains and the Alberta
High Plains . The local relief in these upland areas
is often 10 to 15 metres and drainage is usually
restricted to local small basins or sloughs .
A small portion of the Snipe Lake Plain projects

into the extreme southwest part of the map area.
This portion of it is characterized by an undulating
plain with local relief often less than 3 metres and
little or no external drainage .

Most of the Sections mentioned above are
composed of many local landforms with charac-
teristic features of topography, parent material,
drainage, aspect and relief . These Sub-Sections
are shown on the map of the Physiographic
Divisions of the Saskatoon Map Area (Figure 2)
and described in Table 1 .

1 . Ph~[Biographic Division of Saskatchewan . D.F. Acton, J .S . Clayton, J .G. Ellis, E.A. Christiansen, W.O . Kupsch . 1960 . Map No . 1, Saskatchewan Research Council, Universityof
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Physiographic
Sub-Section

Aberdeen Plain

Baljennie Plain

Batoche Sand
Hills

Buffer Lake
Plain
Delisle Plain

Dundurn Plain

Dunfermline
Sand Hills

Saskatoon Plain

Sonningdale
Plain

South Saskatchewan
River Valley

Swanson Plain

Tallman Plain

Waldheim Plain

Warman Plain

Table 1 . Physiographic Divisions of the Saskatoon Map Area

Regional Aspect and Relief

	

Local Landform and

	

Regional Drainage
Topography

Sloping from 520-530 m on east

	

Undulating, sandy to clayey gla-

	

Limited external drain-
and south to 500 m on west and

	

cio-lacustrine plains . (Frequent-

	

age through Fish Creek
480 m on north.

	

ly shallow and lake marginal).

	

to South Saskatchewan
River.

Sloping to 490 m at North Sas-
katchewan River from 530-550
m at base of Eagle Hills.
Nearly level plain at 490-500 m,
Local highs above 520 m. South
Saskatchewan River entrenched
to 435 m.
Sloping from 530 m on margins
to 500 m at Buffer Lake .
Gently sloping from 565 m on
the west to below 520 m on east
and north . Eagle Creek en-
trenched 60 m into this plain.
Sloping to 520 m from 550 m at
base of Minichinas Hills.

Nearly level plain at 500-520
m.

Sloping from 510 m on west and
535 m on east to 490 m at South
Saskatchewan River which in
turn is entrenched nearly 60 m
into this plain.
Sloping from 570 m at the base
of Eagle Hills and from 625 mon
isolated highs to 555 m on east
and 548 m at North Saskat-
chewan River.

Elevation at river drops from
480 m in south to 440 m at
north. Top elevation drops from
495 m in south to 465 m in
north.
Sloping from 580 m in the south
to 530 m in the north .

Nearly level plain at 530 m .

Sloping from 540 m in center to
525 m on west, 520 m on north
and east and 510 m to south .

Sloping from 510 m on west and
500 m on east to 480 m at bank
of South Saskatchewan River
which is in turn entrenched into
this plain.

SASKATCHEWAN PLAINS REGION

Saskatchewan Rivers Plain Section

Undulating, sandy and silty gla-
cio-lacustrine plain. Eroded till
plains .
Predominantly strongly rolling
sand dunes. Local, undulating,
wind-scoured, sand plains and
sandy glacio-fluvial plains .
Undulating, shallow, sandy to
clayey glacio-lacustrine plains .
Undulating, sandy and silty gla-
cio-lacustrine plains . Local
eroded valleys and alluvial
floodplains .
Undulating, sandy to silty gla-
cio-lacustrine plains .

Predominantly gently rolling
sand dunes. Local, undulating,
sandy glacio-fluvial plains .

Undulating, sandy to clayey gla-
cio-lacustrine plains .

Undulating and gently rolling,
sandy glacio-fluvial and sandy
to silty glacio-lacustrine plains .

Eroded valley walls, alluvial
floodplains, islands.

Undulating, sandy glacio-fluvial
plains . Local, gently rolling sand
dunes.
Undulating, shallow, sandy and
silty glacio-lacustrine plains .
Local, nearly level alluvial
plains .

Undulating to gently rolling,
shallow, sandy and silty glacio-
lacustrine plains and glacial till
plains .
Undulating, eroded till plains
and gravelly glacio-fluvial
plains .

Considerable external
drainage to the North
Saskatchewan River.
Limited external drain-
age to North and South
Saskatchewan River.

Limited drainage to
Buffer Lake .
No external drainage
except near Eagle
Creek and North Sas-
katchewan River.
No external drainage .
Limited drainage to
large internal sloughs
and lakes.
No external drainage .

Limited external drain-
age to South Saskat-
chewan River.

Some drainage to nu-
merous large internal
lakes as well as limited
external drainage to
the North Saskat-
chewan River.
Drains via the Saskat-
chewan River to Lake
Winnipeg .

No external drainage .

Limited external drain-
age to North Saskat-
chewan River. Some
drainage to large inter-
nal lakes.
No external drainage .
Some drainage to large
internal lakes.

Limited external drain-
age to South Saskat-
chewan River.



Physiographic
Sub-Section

Hafford Plain

Marcelin
Plain

Maymont Plain

Moose Woods
Sand Hills

North Saskatchewan
River Valley

Petrofka Plain

Rosthern Plain

Crystal Creek
Plain

Keatley Plain

Redberry Hills

Redfield Flats

Thickwood Hills

Whitewood Hills

Table 1 . Physiographic Divisions of the Saskatoon Map Area

Regional Aspect and Relief

Sloping from over 580 m on the
north to near 460 m in the
south.
Nearly level plain at 520-530
m.

Sloping from 560-590 m in
center to 520 m on south and to
550 m on north and west .

Sloping from 520 m on highs to
490 m at South Saskatchewan
River.

Elevation at river level falls from
460 m in the west to 450 m to
the north and at bank from 520
m to 500 m.
Sloping from 520 m on west and
east to 480 m at North Sas-
katchewan River which in turn is
entrenched 60 m into this
plain .
Sloping from 525 m on west to
500 m on east and north .

Sloping from 685 m on east and
655 m on north to 580-610 m in
Redfield Flats.
Sloping from 685 m on the north
to 555 m in the south.
Sloping from 580 m on isolated
highs to 550 in the south and
510 m at Redberry Lake .
Nearly level plain at 580-610 m
with small but prominent highs
approximately 100 m above the
plain.
Sloping from highs above 730 m
to 610-580 m on north and
670-685 m on south and west .

Sloping from isolated highs of
610-650 m to 570 m in south.

Local Landform and
Topography

Undulating to gently rolling,
sandy and gravelly glacio-fluvial
plains . Local sand dunes.
Undulating, sandy and silty gla-
cio-lacustrine plains . Local,
nearly level alluvial plains .
Undulating, shallow, sandy and
silty glacio-lacustrine plains .
Undulating to gently rolling,
knoll and depression and ridged
till plains . Local, nearly level
alluvial plains .
Strongly rolling sand dunes.
Local, undulating, wind-scoured
sand plains and glacio-fluvial
plains .
Eroded valley walls, alluvial ter-
races, islands.

Nearly level to undulating, erod-
ed till plains and gravelly glacio-
fluvial plains .

Undulating, shallow, silty and
sandy glacio-lacustrine plains .

Thickwood Hills Upland Section
Undulating, dissected till plains
and gently rolling, knob and
kettle moraines.
Undulating, silty and clayey gla-
cio-lacustrine plains .
Rolling, knob and kettle
moraines . Silty and sandy gla-
cio-lacustrine plains .
Nearly level alluvial plains . Un-
dulating, glacio-fluvial and till
plains .

Undulating, knoll and depres-
sion and dissected till plains .
Rolling, knob and kettle
moraines . Local glacio-fluvial
and glacio-lacustrine plains and
ridged moraines .
Undulating to hilly, sandy and
gravelly glacio-fluvial plains .
Rolling, sandy and silty glacio-
lacustrine plains . Local, dissect-
ed knob and kettle moraines .

Regional Drainage

No external drainage .

Limited drainage to
large internal lakes.

Considerable external
drainage to North Sas-
katchewan River.

Limited external drain-
age to South Saskat-
chewan River.

Drains via the Saskat-
chewan River to Lake
Winnipeg .

Limited external drain-
age to North Saskat-
chewan River.

Limited external drain-
age to North Saskat-
chewan River as well
as drainage to large in-
ternal lakes.

Considerable drainage
in Redfield Flats.

Limited drainage to
large internal basin.
Limited drainage to
large internal basin.

No external drainage .

Limited drainage to nu-
merous internal lakes.

Limited drainage to nu-
merous internal lakes.



Geology
Christiansen' suggests that the map area was

glaciated at least four times . The youngest, or last,
of these glaciers provided the source for the
parent materials of the soils, except for peat and
some recent alluvium . The present thickness of the
materials left by the glaciers varies from 0 to 300
metres . It is commonly 50 to 150 metres thick on
the plains and 150 to 250 metres thick on the
uplands2.

The composition and mode of deposition of the
glacial materials greatly affects the texture of the
soils and the nature of the soil landscapes. The
predominant glacial materials of the Saskatoon
map area include glacial till (material deposited
directly from the ice), glacio-fluvial (deposited by
water flowing from the ice) and glacio-lacustrine
(deposited in still waters of glacial lakes) .

Glacial till deposits generally consist of a
mixture of particle sizes ranging from boulders to
clays, although loam, sandy clay loam and clay
loam textures predominate in glacial till soils .
Stones are nearly always present . The Weyburn,
Oxbow and Waitville soils have formed in medium
textured and the Mayfair, Lorenzo and Meeting
Lake soils in moderately fine textured glacial tills
which have encountered little sorting by water
during deposition. The Alert and Sonningdale,
Keppel and Craigmore, and Wyandotte soils have
formed in glacial tills that have been modified by
fluvial or lacustrine action during deposition, form-
ing sandy, silty and clayey modified tills, respec-
tively (Table 2) . When there is a considerable
amount of debris occurring on, or mixed into the
glacial ice when it melts, the resulting "morainic"
landscapes are often of relatively high relief with a
"knob and kettle" or a "ridged" pattern . When
there is little debris present, smoother landscapes
characteristic of a "ground moraine" or "till plain"
are formed, these latter landforms may have a
"knoll and depression" or a "ridge and swale"
type of pattern .

Glacio-fluvial and lacustrine deposits are char-
acterized by sorting of the materials resulting in a
predominance of gravels, sands, silts or clays in a
particular deposit . The Biggar, Whitesand and
Glenbush soils have formed in stony, gravelly and
sandy materials of glacio-fluvial origin . The As-
quith and Meota soils are formed in loamy sand
and sandy loam deposits, generally of glacio-
fluvial origin but possibly of glacio-lacustrine
origin . The Bradwell, Hamlin and Shellbrook soils
have formed in fine and very fine sandy loam,
loam, and fine and very fine sandy clay loam
deposits of glacio-lacustrine origin . Elstow, Han-
ley, Blaine Lake, Krydor, Speers, Hoey and Kam-
sack soils have all formed in silt loam, loam, silty
clay loam and clay loam glacio-lacustrine depos-
its . The Sutherland, Tuxford and Keatley soils have
formed on clay loam, silty clay and clay glacio-la-

1 . Pleistocene stratigraphy of the Saskatoon area, Saskatchewan, Canada, E .A . Christiansen. Can . Jour . Earth Sciences, Volume 5, No . 5. 1968 .
2 . Saskatchewan Research Council, Geology Division Map No. 7. Geology and Groundwater Resources of the Saskatoon Area (738), Saskatchewan, E .A . Christiansen .1976 .
3 . Saskatchewan Research Council, Geology Division Map No . 7 . Geology and Groundwater Resources of the Saskatoon Area (738). Saskatchewan . 1967 .

custrine deposits . The action of streams, laden
with coarse sands and gravels flowing from the
glacier, often form smooth, relatively featureless
glacio-fluvial landscapes with occasional en-
trenched channels . Glacial lakes and deltas form-
ing glacio-lacustrine deposits produce nearly level
landscapes, especially when the deposits are
thick . When the glacio-fluvial or lacustrine depos-
its are thin, the resulting landform usually reflects
the form of the underlying material . In that glacial
till commonly underlies these glacio-lacustrine
deposits, such landforms may have a "knoll and
depression" or ''ridge and swale" pattern . Melt-
waters frequently deposit sediments on top of
glacial ice . Glacio-fluvial and lacustrine landforms
resulting from melting out of ice from beneath
stratified sands and silts may have a rolling
character similar to that described for morainic
areas . Rolling glacio-fluvial and lacustrine land-
forms in the Bear Hills and Whitewood Hills, in
particular, are believed to have formed by such
processes .

Some soils of the area have formed in deposits
laid down since glaciation . The floodplains of
rivers and creeks form alluvial deposits in which
Alluvium soils have developed . Erosion and
slumping along valley sides and coulees results in
the occurrence of colluvial and alluvial deposits
associated with Runway and Hillwash soils . Local
depressions generally contain alluvial sediments
derived from slope-wash from surrounding areas.
Saline and Meadow soils have been mapped in
such areas . These areas may also have a thick
layer of peat covering, or mixed with, the alluvial
sediment in which case Sedge Peat soils are
mapped .
Some of the glacio-fluvial and glacio-lacustrine

deposits have been modified by wind (aeolian)
action, forming sand dunes . Dune Sand soils are
formed in these deposits .
The uppermost bedrock under a major portion

of the area is gray, silty clays of the Lea Park
Formation3 . These sediments form the bedrock
surface of the entire north-eastern portion of the
area with several narrow extensions to the south
and west along pre-historic river channels. Pro-
gressively younger, interbedded sands, silts, car-
bonaceous materials and concretionary zones,
characteristic of the Oldman Formation, form the
bedrock surface of extensive areas in the southern
portion of the map sheet . These are followed by
sediments, comprising the Foremost Formation,
consisting of silty clay interbedded with carbona-
ceous and concretionary zones, which form exten-
sive areas of bedrock surface in the north-west
portion of the area . Finally, the youngest of the
formations within the Upper Cretaceous Era, the
Bearpaw Formation, occupies the bedrock surface
primarily as isolated bedrock "highs" in the
south-west and south-eastern portions of the area .



Table 2. Relation of Soils of the Area to Geological Deposits and Textural Groups

1 . Glacial Deposits

Glacio-fluvial

	

Glacio-lacustrine

	

Water-Modified Glacial Till

	

Unsorted Glacial Till

Coarse

	

Medium Fine Coarse Medium Fine

	

Medium

Gravelly

	

Sandy

	

Sandy

	

Silty

	

Clay

	

Sandy

	

Sandy

	

Silty

	

Clay

	

Medium'

	

Moderately Fine 2

Biggar

	

Asquith

	

Bradwell

	

Elstow

	

Sutherland

	

Alert

	

Keppel

	

Wyandotte Weyburn

Hanley Tuxford

Whitesand

	

Meota

	

Hamlin

	

Blaine Lake,

	

Keatley

	

Sonningdale

	

Craigmore

	

Oxbow

	

Mayfair
Krydor
Speers

Hoey

Glenbush

	

Shellbrook Kamsack

	

Lorenzo

Waitville

	

Meeting Lake

'Strongly Calcareous

	

'Moderately Calcareous

11 . Post Glacial or Recent Deposits

Soil Zone

	

Soil Order

	

Alluvial

	

Colluvial

	

Alluvial

	

Aeolian

	

Peat
Colluvial-

Azonal and Intrazonal .

	

Chernozemic

	

Alluvium

	

Runway

	

Dune Sand
These soils do not

	

Solonetzic

	

Alluvium
reflect regional climate.

	

Regosolic

	

Alluvium

	

Hillwash

	

Dune Sand
Most of these soils

	

Podzolic

	

Hillwash
occur in all

	

Gleysolic

	

Alluvium

	

Saline Meadow
of the zones.

	

Organic

	

Sedge Peat

Soil Zone Soil Order

Dark Brown Chernozemic

Solonetzic

Black Chernozemic

Solonetzic

Thick Black Chernozemic

Dark Gray Chernozemic

Gray Podzolic



1 .5 Ridged glacio-fluvial with a long, sinuous ridge of sand and

PLATE 1 . Landforms

1 .1 Knoll and depression till plain with a regular sequence of

	

1 .2 Knob and kettle moraine with an abundance of irregular
smooth knolls and depressions composed of glacial till

	

hills or ''knobs" and "sloughs" or ''kettles'' composed of
deposited by the glacier .

	

glacial till deposited by the glacier .

1 .3 Level glacio-lacustrine representing silts and clays de-

	

1 .4 Rolling glacio-lacustrine with an abundance of smooth hills
posited in glacial lake-beds

	

and hollows formed on the ''collapse" of lake-bed silts
deposited on top of the glacier .

1 .6 Sand dunes with an abundance of irregular hills repre
gravel representing river-bed deposits within the glacier .

	

senting river-bed sand that has been re-worked by the
wind .



These sediments consist of non-calcareous silty
clay . The thick glacial drift prevents the underlying
bedrock from having much direct influence on the
soils but these various bedrock formations served
in part as a source of materials for the various
deposits in the glacial drift . In addition, the surface

PLATE 2. Glacial Deposits

2.1 Glacio-lacustrine silts showing repetitive layers, varves,
formed by sedimentation in glacial lakes.

2 .2 Glacio-fluvial sands and gravels deposited from glacial
streams.

2.3 Glacial till, a mixture of sand, silt, clay and boulders
deposited directly from the glacier.

1 . The Climates of Canada for Agriculture. L.J . Chapman and D.M. Brown . The Canada Land Inventory Report No. 3 . 1966. Department of Forestry and Rural Development,
Canada.

2

	

Based on a map of Natural Vegetation compiled by R .T . Coupland and J .S . Rowe, Department of Plant Ecology In the Atlas of Saskatchewan, J .H . Richards, Editor, and A
Reconsideration of Grassland Classification in the Northern Great Plains of North America by Robert T . Coupland, Department of Plant Ecology . University of Saskatchewan,
Saskatoon.J . Ecol. 49 : 135-167, February . 1961 .
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features of these bedrock deposits are often
reflected in the broad physiographic features of
the area described in the previous section . It is
therefore apparent that a knowledge of these, and
other bedrock deposits to the north of the map
area, is of considerable importance in fully under-
standing the composition of the soils of the area .

Climate
A continental climate prevails in the Saskatoon

area . It is characterized by a wide range in
temperatures between winter and summer and by
rapid interchanges of low and high pressure
systems accompanied by short-term changes in
weather .

The coldest month (January) has a mean
temperature of approximately -18'C and the
warmest month (July) has a mean temperature
ranging from 18'C to 190 C, depending on loca-
tion in the map area (Table 3) . These temperatures
may be compared to -11 eC for January and 200 C
for July in southern Saskatchewan and -23 0 C for
January and 16 0 C for July in north-eastern Sas-
katchewan .

Temperatures within the map area generally
decrease in a northerly direction and precipitation
increases in an easterly direction . Physiographic
features such as hills and valleys influence the
)local climate by their affect on pressure systems
and local air movement. Total annual precipitation
is 35 to 40 cm (Table 4) with snow contributing
approximately 25% of the total . In comparison,
south-western Saskatchewan receives about 30
cm of precipitation and eastern Saskatchewan
about 46 cm .

The warmer temperatures in the south-central
portion of the map area are reflected in a longer
frost-free period, a longer growing season and
more heat units, but a higher incidence of drought
than the uplands of the Thickwood Hills to the
north-west . According to Chapman and Brown' the
entire map area is suitable, climatically, for grow-
ing cereal crops .

The climatic differences noted do have a
marked effect on the distribution of soils in the
area . The warmer, drier regions of the southern
portion of the map area have resulted in the
formation of dominantly Chernozemic Dark Brown
soils under a grassland vegetation . The cooler,
more moist northern and eastern regions have
resulted in the formation of dominantly Cher-
nozemic Black soils under a mixed grass and
aspen vegetation . Gray Wooded soils are fre-
quently associated with aspen vegetation in the
cooler uplands of the Alberta High Plains .

Natural Vegetation
The Saskatoon map area is characterized by a

grassland vegetation through the southern part,
grassland-aspen grove through the central region
and a forest vegetation along the northern ex-
tremities of the area.2



In the drier southern and south-western part of
the area, mid grasses (spear grass, wheat grass,
and blue grama grass) predominate but some tall

Table 3 : Monthly and Annual Averages of Daily Mean Temperature (°C)
for the Saskatoon Map Area

3.1 A mixed-prairie vegetation occurs in the southern part of
the map area .

3.3 Aspen forests occur in upland regions of the western part
of the area .

PLATE 3. Vegetation

grasses (fescues) are also common . This associa-
tion of mid and tall grasses is referred to as "Mixed
Prairie" . More specifically, northern wheat grass

3.2 A fescue prairie-aspen grove vegetation nominates the
northern two-thirds of the area .

3.4 Various sedges, rushes and grasses occur in association
with willow and aspen in wet sloughs and meadows.

Station Jan. Feb. Mar Apr. May June July Aug . Sept . Oct. Nov. Dec. Year
Biggar -16 -15 -7 4 11 15 19 17 12 5 -6 -13 2
Dundurn -17 -15 -7 4 11 15 19 17 12 5 -6 -13 2
North Battleford -17 -15 -8 4 11 15 19 17 11 5 -7 -14 2
Rabbit Lake -19 -17 -10 1 9 13 16 15 9 3 -8 -15 0
Rosthern -19 -15 -8 3 12 15 19 17 11 4 -7 -15 1
Saskatoon Airport -17 -15 -7 4 11 15 19 17 11 5 -6 -14 2
Saskatoon U of S -17 -15 -7 4 11 15 19 17 11 5 -6 -14 2

Table 4: Monthly and Annual Averages of Precipitation (cm) for
the Saskatoon Map Area

Station Jan. Feb . Mar. Apr. May June July Aug. Sept . Oct. Nov. Dec. Year
Biggar 1 .6 3.8 7.0 5.2 4.1 3.4 2 .0
Dundurn 1 .6 1 .9 1 .8 1 .8 3.3 7.4 4.6 3.8 3.2 2 .1 1 .9 2 .0 35.4
North Battleford 1 .3 1 .3 0.9 2.2 3.5 5.9 5.3 4.1 3.3 1 .3 1 .7 1 .7 33.7
Rabbit Lake 2 .0 1 .7 1 .7 2.5 3 .6 6.5 6.8 5.2 4.0 2 .8 2.3 2.4 41 .5
Rosthern 1 .3 1 .3 2.2 2.1 3 .4 7.0 6.1 4.3 3.7 2 .7 2.0 1 .8 37.9
Saskatoon Airport 1 .4 1 .6 1 .4 2.0 3 .7 6.8 6.5 4.0 3.4 2 .1 1 .7 1 .4 35.9
Saskatoon U of S 1 .4 1 .6 1 .4 2.0 3.7 6.8 6.5 4.0 3.4 2 .1 1 .7 1 .4 35.9



Agropyron dasystachyum, western porcupine
grass Stipa spartea and blue grama grass Bou-
teloua gracilis comprise the most abundant mid
grass species . In dry, warm sites (such as occur on
sandy soils, south facing slopes and during ex-
tended droughts) western wheat grass Agropyron
smithii and spear grass Stipa comata may also be
quite common.

Throughout the central portion of the area a tall
grass species, rough fescue Festuca scabrella is
the dominant grass and is associated with northern
wheat grass and western porcupine grass. Such
an area is sometimes referred to as a "Fescue
Prairie" but clumps of aspen Populus tremuloides
often impart what is commonly called an aspen-
grove appearance . This Fescue Prairie-Aspen
Grove region is associated with greater moisture
availability than is the Mixed Prairie region . This
may be attributed to slightly higher available
moisture due to a combination of lower tempera-
tures and higher precipitation in the former re-
gion .
On higher elevations, such as on the Eagle Hills,

aspen may dominate over the fescues and other
grasses . In the southern portion of the Thickwood
Hills, spruce and aspen dominate with fescues
representing almost the entire grassland composi-
tion . In the more northern portions of the Thick-
wood Hills, grasses become insignificant and white
spruce Picea glauca, along with aspen form the
dominant vegetation. In the sandy areas around
Wingard and east to Batoche, jack pine Pinus
banksiana may be considered to dominate along
with spruce and aspen.

The wet sloughs or meadows are occupied by
grasses, sedges, rushes and other moisture-loving
plants . These include : awned sedge Carex ath-
erodes, beaked sedge Carex rostrata, spike rush
Eleocharis palustris, Baltic rush Juncus balticus,
marsh reed grass Calamagrostis canadensis,
northern reed grass Calamagrostis inexpansa, tall
manna grass Glyceria grandis and slough grass
Beckmannia syzigachne.

Saline areas are characterized by a vegetative
cover of alkali grass Distichlis stricta, Nuttall's
salt-meadow grass Puccinellia nuttalliana, alkali
cord grass Spartina gracllis and wild barley
Hordeum jubatum . In addition to these grasses,
gum weed Grindelia squarrosa, seablight Suaeda
erecta, samphire Salicornia rubra and greasewood
Sarcobatus vermiculatus also occur.

There are numerous forbs associated with the
grasses . In the Mixed Prairie area, pasture sage
Artemesia frigida, hoary sagebrush Artemesia
cana, phlox Phlox hoodii and crocus Anenome
patens are common . In the Fescue Prairie region
the sages are not as common. Everlastings Anten-
naria spp ., and torchflowers or three-flowered
avens Geum triflorum represent the dominant
forbs . In addition to these smaller forbs are
western snowberry Symphoricarpos occidentalis
and silverberry or wolf-willow Elaeagnus commu-
tata .

There is a considerable area of natural vegeta-
tion in this map area. Some of this occurs as small
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isolated areas in the upland moraines or along
major rivers or drainageways in the grassland
region but the majority of it occurs in the forested
region of the Thickwood Hills or the Batoche Sand
Hills where extensive tracts of land still remain in
their native vegetative state .

FORMATION OF SOILS
The nature -and distribution of the soils of the

Saskatoon map area may be better appreciated if
some of the factors responsible in their formation
are understood .

Soil formation is initiated with the deposition of
the geological deposits . This aspect has been
discussed under a section of the report pertaining
to the geology of the area and will not be
considered further . The second phase of soil
formation is the differentiation of layers or horizons
in this geologic deposit or parent material .

The differentiation of horizons in the soils of this
area is a result of additions of organic matter to
surface horizons, removals of soluble or insoluble
materials from near the surface, and transfers of
this material to layers lower in the soil, and lastly,
alterations of constituents from one form to an-
other .

Additions of organic matter to the surface layers
increase from the drier southern to the more moist
central and northern portions of the map area . This
is related to a progression from a mid grass
vegetation (spear grass, blue grama grass and
wheatgrass) in the south to a tall grass (fescue)
dominated vegetation in the cental and northern
regions . In isolated uplands of the Thickwood and
Eagle Hills, where temperatures are lower than in
the surrounding plains, organic matter additions
from leaves and needles of the forest vegetation
do not remain at the surface as do additions from
grasses, but are moved along with other soil
constituents to lower soil layers . As a conse-
quence of these varying degrees of additions and
transfers of organic materials, Chernozemic Dark
Brown soils predominate in southern, Chernoze-
mic Black in central and northern regions and
Chernozemic Dark Gray and Dark Gray Wooded
soils in northern regions of higher elevation and
under forest .

Within this general zonal pattern are local soil
areas which do not reflect regional climate and
vegetation influences . Very youthful soils (recently
deposited or eroded) have not had time to ac-
cumulate organic materials - or these materials
have been recently lost . Extremely sandy (dune
sands) deposits have a low moisture holding
capacity and hence tend to be arid, supporting a
more sparse grass cover and consequently pro-
vide only small additions of organic matter . This
group of soils, lacking appreciable accumulations
of organic matter, is termed Regosols . Deposits in
low-lying areas, on the other hand, may support a
very luxurious vegetation resulting in tremendous
organic matter additions . Such conditions may
result in the formation of Humic Gleysols although
peat may accumulate in some of these areas in
which case Organic soils form . .



Removals and transfers of soluble constituents
are other major processes operative in the devel-
opment of the soils of the area. There are some
deposits, notably dune sands, which contain little,
if any, easily weatherable minerals . As a result,
there is little differentiation of these mineral consti-
tuents to form horizons . For this, and other
reasons mentioned above, these soils are referred
to as Regosols.

Most glacial deposits contain moderate
amounts of soluble lime-carbonate and salts .
These materials are relatively easy to dissolve and
transfer to lower soil layers by soil water . Soils
developed under grassland vegetation exhibit a
close relationship between depth of removal of
these soluble materials, texture of the parent
material and slope features affecting infiltration
and runoff of water. As a consequence of these
relationships, Rego and Calcareous Chernozemic
soils are more common on glacio-lacustrine clays
or on the upper portions of slopes where minimal
infiltration of water and hence downward move-
ment of soluble constituents has occurred . Orthic
Chernozemic soils are more common on moder-
ately fine to moderately coarse textured glacial
deposits and on mid-slopes with relatively steep
gradient, or on upper slopes of low gradient, where
infiltration is sufficient to remove soluble constitu-
ents but rarely sufficient to effect any further
removals or transfers of soil constituents . Eluviat-
ed Chernozemic soils are most common on mod-
erately fine textured glacial deposits and on lower
slopes where some run-on enhances infiltration,
with subsequent constituent removal, but does not
provide for accumulations of surface water to the
extent that Gleysolic soils form .

Transfers of soluble and insoluble constituents
from one layer to another may be influenced by
local and regional groundwater flow patterns . If
high groundwater levels prevail, transfer of mat-
erials may be restricted and indeed, soluble
materials may move upward from the water table
and accumulate at or near the surface . Such
conditions may result in the formation of carbon-
ated or saline Gleysolic, Chernozemic and Rego-
solic soils . If the groundwater is high in sodium
salts, deposition of these salts in the soil may lead
to the formation of Solonetzic soils .

Under more extreme weathering conditions,
promoted in this area by the formation of organic
acids (generally under aspen, spruce, and pine
vegetation, and facilitated by free leaching condi-
tions), transfers of clay-sized silicate minerals, in
addition to the more easily soluble minerals men-
tioned previously may occur . As a consequence of
these transfers, lighter colored horizons form at or
beneath the surface and dense, clay-rich horizons,
reflecting layers of accumulation of transported
minerals, occur in the subsoil . Such a process is
operative in the formation of Chernozemic Dark
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Gray, Gray Wooded, Eluviated Gleysols, Solonet-
zic and to a lesser extent Eluviated Dark Brown
and Eluviated Black Chernozemic soils .

Soil forming processes involving additions, re-
movals and transfers of constituents have been
described above . Alterations of minerals from one
form to another is also a common process of soil
formation . Alterations involving iron-bearing min-
erals impart color changes to the soil layers and
are the most obvious changes of this nature which
occur . Bright, reddish colored sub-surface layers
(B horizons) are often the result of alteration
and/or removal of iron compounds from surface
horizons and subsequent deposition and reorgan-
ization in the oxidized state in these lower hori-
zons . Drab, gray colors in soil layers, on the other
hand, reflect iron altered from the oxidized and
reorganized in the reduced state . Such charac-
teristics typify Gleysolic soils .

CLASSIFICATION OF SOILS
Soils are classified to make it easier to re-

member their significant characteristics . Classifi-
cation permits an assemblage of knowledge about
the soils, enables establishing a relationship of one
soil to another and to the entire environment, and
develops principles to assist in understanding the
behavior of soils and their response to various
management practices . First through classifica-
tion, and then through the use of soil maps, a
knowledge of soils can be applied to specific fields
and other tracts of land .

The system of classification of mineral soils
used in this area is that adopted at the fifth meeting
of the National Soil Survey Committee of Canada
at Winnipeg, 1963' . The classification of organic
soils is based on the system adopted at the
seventh meeting in 19682 .
A brief outline of the system as it applies to the

soils of this area follows . Further detailed informa-
tion can be obtained from The System of Soil
Classification for Canada3 and A Guide to Under-
standing Saskatchewan Soils" .
Chernozemic Order -
These are well to imperfectly drained soils with
dark colored surface (Ah) horizons, which are
usually greater than 8 cm thick when in the virgin
condition, and with B or C horizons of high base
saturation, calcium usually being dominant .
Dark Brown Great Group - These are Cher-
nozemic soils that have surface (Ah) horizons with
moist colors usually very dark grayish brown to
very dark brown and dry colors of dark brown and
dark grayish brown . The build-up of organic matter
in the surface horizon results from the addition and
decomposition of organic residues by grasses and
forbs requiring moderately moist conditions .

1 . Report of the Meeting of the National Soil Survey Committee of Canada, 1963 .
2 . Report of the Meeting of the National Soil Survey Committee of Canada, 1968 .
3 . A System of Soil Classification for Canada, Canada Department of Agriculture, Ottawa, 1978 .
4 . A Guide to Understanding Saskatchewan Soils. H .C. Moss, Saskatchewan Institute of Pedology, Publication Mi . 1965. Distributed by the Extension Division . University of

Saskatchewan, Saskatoon, as Extension Publication 175 .



Black Great Group - These Chernozemic soils
have surface (Ah) horizons which are usually
black, but which may also be very dark gray, very
dark grayish brown, or very dark brown . They are
usually associated with, and developed from the
decomposition of grasses and forbs requiring
moderately moist conditions as well as from a
discontinuous cover of trees and shrubs .

Dark Gray Great Group - These Chernozemic
soils have dark colored surface horizons but also
have significant characteristics indicative of deg-
radation or other modification resulting from the
accumulation and decomposition of forest vegeta-
tion . The dark colored surface horizons (Ah, Ahe),
in virgin conditions, may vary from dark gray to
black in color . They may be underlain by a gray
layer, or Ae horizon . The thickness and organic
matter content of these horizons are usually
sufficient to form a plow-layer that is very dark
gray to black, when moist, and dark gray to gray,
when dry . These soils, in their undisturbed state,
support a mixed vegetation of trees, shrubs, forbs,
and grasses characteristic of transitional areas
between grasslands and forest .

Subgroups - The surface horizons of Cher-
nozemic soils may be underlain by various combi-
nations and sequences of A, B, and C horizons .
The characteristics imparted to the soil by dif-
ferences in these combinations are used as criteria
for the separation of the subgroup profiles . The
arrangement or sequence and possible thickness
of horizons of many of the subgroup profiles of the
Chernozemic Order occurring in the map area are
present in Figure 3 .

The Rego Dark Brown and Rego Black Cher-
nozemic subgroup profiles, as illustrated in Figure
3, possess dark brown or black colored Ah (virgin
conditions) or Ap (cultivated conditions) surface
horizons with a weak to moderate grade, granular
structure . These horizons may be free of lime-car-
bonate or may exhibit slight to moderate efferves-
cence . The A horizon is underlain by a light
colored C horizon which has a weak grade,
prismatic or massive structure and which usually
contains lime-carbonate .

The Calcareous Dark Brown and Calcareous
Black subgroups have dark colored surface layers
similar to the Rego-Chernozemic soils described
above . A brownish colored layer (Bmk horizon),
with a weak to moderate grade, prismatic structure
and slight to moderate effervescence, lies between
the A and the light colored, calcareous C hori-
zon .

The Orthic Dark Brown, Orthic Black and Orthic
Dark Gray subgroups have dark colored surface
layers, with color indicating organic matter content
as related to the Dark Brown, Black and Dark Gray
soil zone. A slightly leached, lower A horizon (Ahe,
Ae) may occur in some Orthic Dark Gray profiles .
A brownish colored layer with a moderate to strong
grade, prismatic structure which breaks to a
strong, blocky and granular structure (Bt horizon),
separates the A horizons above from the light
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colored, calcareous C horizon in all Orthic Cher-
nozemic soils .
The Eluviated Dark Brown, Eluviated Black and

Eluviated Dark Gray subgroups possess dark
colored surface layers, with color varying with
zonal location . These horizons have a moderate
grade, sub-angular blocky and granular structure .
Beneath the surface layer is a light grayish-brown
Ae horizon with a structure that is weak to
moderate grade, prismatic breaking to thick platy .
A brownish colored, Bt horizon lies between the Ae
horizon, and the calcareous C horizon . It has a
moderate to strong grade, prismatic breaking to
sub-angular blocky structure and has a higher clay
content than horizons above and below .

Saline and carbonated subgroups of Cher-
nozemic soils have characteristics similar to the
Chernozemic soils described above with the ex-
ception being that stringed or irregular shaped
accumulations of salts and limy materials may
occur within the A and B horizons . For example, a
Saline or Carbonated Orthic Black has the basic
features described for the Orthic Black but also
has streaks or spots or carbonates or salts in the A
or B horizons, or both .

Gleyed subgroups of Chernozemic soils com-
prise soils with characteristics similar to the
various subgroups of Chernozemic soils described
above with the exception being that faint, rusty
colored accumulations of iron oxides and some-
what drab colors prevail, especially in the B and C
horizons . For example, the Gleyed Eluviated Dark
Brown has all the characteristics of the Eluviated
Dark Brown, except the color of the Ae, Bt and C
horizons are grayer and rusty colored accumula-
tions of iron oxides may be observed .
Solonetzic Order -
These are well to imperfectly drained soils which
occur, on occasion, in the grassland region within
the Saskatoon map area . They generally have
surface colors characteristic of the associated
Dark Brown and Black Chernozemic soils . They
are distinguished from the Chernozemic soils by
their poorly structured, hard, compact subsoils
which are characterized 'by columnar structures,
an accumulation of clay, and the occurrence of
appreciable amounts of exchangeable sodium and
magnesium . The parent material of these soils is
usually very saline .

Soils of the Solonetzic Order are subdivided
into three Great Groups based on the various
combinations or sequences of A, B and C horizons
which may occur . The color of the surface hori-
zons becomes the dominant criteria in differentiat-
ing these soils at the subgroup level . In the present
map area Dark Brown and Black Solonetz, Solo-
dized Solonetz and Solod subgroups may occur .
These are depicted in Figure 3 .
Solonetz Great Group - The Dark Brown Solon-
etz and Black Solonetz have dark colored surface
horizons, with color varying with zonal location and
strong grade, sub-angular blocky structures . A
very thin, light colored Ae horizon may occur at the
base of the A horizon . A dark brownish colored,
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Figure 3 . Diagrammatic Horizon Patterns of the Dominant Subgroup Profiles of the Chernozemic and Solonetzic Orders .
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PLATE 4. Soil Subgroup Profiles

4.1 Rego Dark Brown Chernozemic

4.2 Orthic Black Chernozemic

4.3 Dark Brown Solodized Solonetz

4.4 Dark Gray Wooded

4.5 Orthic Gray Wooded

4.6 Humic Eluviated Gleysol





PLATE 5. Soil Formation

5 .1 Additions of organic matter to form dark colored (Ah) surface horizons .

5 .2 Transfers of lime-carbonate from the surface forms a white colored (Cca)
horizon below .

5 .3 A sequence of Rego Black, Calcareous Black, Orthic Black and Gleysolic
soils extends from the "knob" to the "kettle" in morainic areas.

5 .4 A catena, comprised of Rego Black, Orthic Black and Eluviated Black
soils extending from the "knoll" to the edge of the depression in the
fescue prairie-aspen grove region .

5 .5 Orthic Black soils prevail on upper slopes and Eluviated Black soils on
lower slopes on undulating glacio-lacustrine landforms in the fescue
prairie aspen-grove region .

5.6 Orthic Gray Wooded soils are common on upper slopes and Dark Gray
Wooded on lower slopes in till plain areas in the aspen forest region .





Brit horizon, with coating and dark staining of fine
clay and organic matter and with a strong grade,
columnar structure and very hard consistence
overlies the light colored, usually saline and
calcareous C horizon .
Solodized Solonetz Great Group - The Dark
Brown Solodized Solonetz and Black Solodized
Solonetz have dark colored surface horizons, with
color varying with zonal location and strong grade,
angular blocky to platy structures . Below this Ah
horizon, or forming the surface horizon where the
Ah is absent, is a pale brown to light gray Ae
horizon with a well developed platy structure . A
dark brown Brit horizon with a round topped
columnar structure of stong grade, very hard
consistence and which breaks to very hard angular
blocky structures underlies the A horizon . This
horizon is finer textured than the A horizon and is
underlain by the light colored, usually saline and
calcareous C horizon .
Solod Great Group- The Dark Brown Solod and
Black Solod have a dark colored surface (Ah)
horizon, with color varying with zonal location and
with moderate grade, angular blocky-platy struc-
tures . A thick, light colored, leached Ae horizon
which is usually grayish-brown to brownish-gray in
color and which has a strong grade, prismatic
structure that breaks readily to thick platy seg-
ments lies beneath this surface horizon . A transi-
tional AB horizon with a weak or fragmental
columnar or prismatic structure which falls easily
into angular blocky - structures separates the A
from the B horizon . The Brit horizon is thin in
comparison to the Dark Brown and Black Solo-
dized Solonetz subgroups . It has a moderate
grade columnar structure which breaks to very
hard or hard angular blocky structures . The
underlying C horizon is usually similar to the
Solodized Solonetz subgroups, but may be less
saline .
Podzolic Order -
These are well to imperfectly drained soils devel-
oped under forest . They have light colored hori-
zons just beneath the surface and finer textured
subsoils containing accumulations of clay, organic
matter and various oxides of iron and aluminum .
Gray Wooded Great Group - There is only one
great group of Podzolic soils in the Saskatoon map
area. The Gray Wooded great group are soils with
organic surface horizons (L-H), light colored elu-
vial horizons (Ae) and with illuvial horizons (Bt) in
which clay is the main accumulation product . An
increase of free oxides of iron and aluminum is
usually associated with the accumulation of clay .
The solurn generally has a medium to high degree
of base saturation .
Subgroups - The two subgroups of Gray Wood-
ed soils mapped in the area are depicted in Figure
4. The principal differences between them is in the
thickness of dark colored surface, Ah or Ahe
horizons, or the color of the surface, Ap horizon .

Dark Gray Wooded soils have a surface layer
comprised of leaf litter and partially to well
decomposed plant material (L, F and H horizons) .
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A dark gray to dark grayish-brown, blocky-platy or
granular-platy Ahe horizon 5 to 8 cm thick un-
derlies this surface organic layer . A lighter colored
Ae horizon with colors of medium gray, brownish-
gray, or very pale brown and a platy structure is
also present. When cultivated, the surface Ap
horizon is gray in color, when dry . The Bt horizon
is brownish colored, generally weak to moderate
grade, prismatic or massive structured, and finer
textured than the A or C horizons . The C horizon is
variable in color, usually yellowish-brown to dark
gray . Massive structures are most common and
slight to strong effervescence may be exhibited .

The Orthic .Gray Wooded subgroup comprises
soils with L, F and H horizons as described for the
Dark Gray Wooded . A dark, platy to granular-platy
Ahe horizon, which is usually less than 5 cm thick
and may be absent, underlies this organic surface
horizon . A thick, well developed, leached Ae
horizon with light brownish-gray to white colors
and strong to weak grade, platy structure is always
present . When cultivated, the surface Ap horizon
is light gray in color, when dry . A light colored or
mixed grayish-brown colored AB horizon may lie
beneath the Ae and above the Bt horizon . The Bt
and C horizons are very similar in nature to those
described for the Dark Gray Wooded subgroup .
Regosolic Order -

These are well and imperfectly drained mineral
soils that lack well developed horizons or in which
horizon development is limited to an organic-min-
eral surface horizon (Ah) . B horizons are absent
and frequently the Regosolic soils consist solely of
parent material .

Regosol Great Group - There is only one great
group, therefore its definition is the same as that of
the Order . In the Saskatoon area, there is only one
subgroup. It has essentially the same characteris-
tics as described at the Order level . This is
presented diagrammatically in Figure 4 .
Gleysolic Order -
These soils occur in all zones . Their dominant
characteristics are determined by topographic and
drainage features that result in wet to very wet
(saturated) profiles and periodic conditions of poor
aeration . Thus these soils occur chiefly in poorly
drained to undrained, flat to depressional areas.
The vegetation includes moisture-loving grasses,
sedges, and other plants associated with meadow
and marsh land . Gleysolic profiles usually have
organic or mineral surface horizons (L-H or Ah
horizons) or both may be present . In leached or
eluviated profiles, an Aeg horizon is usually pre-
sent . The lower horizons of all Gleysolic soils are
characterized by a dull, grayish background
marked with bluish, rusty, yellowish and white
spots and streaks (Bg and Cg horizons) .
Gleysol Great Group- These are Gleysolic soils
that, when virgin, have a very thin (less than 8 cm)
Ah horizon or lack such an horizon entirely . An
organic layer less than 30 cm in thickness may be
present . When cultivated, the surface (Ap horizon)
is generally gray or grayish-brown in color.
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Humic Gleysol Great Group - These are Gley-
solic soils that, when virgin, have a surface (Ah
horizon) with sufficiently high organic matter or
thickness so that if cultivated would form an Ap
horizon that was dark gray to dark brown or darker
in color .
Eluviated Gleysol Great Group - These are
Gleysolic soils that have light colored (Aeg) hori-
zons near the surface and subsoil horizons of clay
accumulation (Btg) .
Subgroups - There are several subgroups within
each group . These subgroups generally represent
different sequences of horizons . Some of these are
presented diagrammatically in Figure 4 .

The Rego Gleysol subgroup includes soils with
a thin (less than 8 cm) Ah horizon under virgin
conditions . The soil when cultivated has a gray or
grayish-brown surface color . This surface horizon
is free of lime-carbonates but it generally overlies a
C horizon which exhibits slight to strong efferves-
cence, dull colors with bluish-gray to rusty mottles .
The C horizons are dense and very sticky when
wet and hard when dry, except in soils of very low
clay content .
The Orthic Gleysol subgroup has an Ah or Ap

horizon of similar character to that described for
Rego Gleysol, and a lime-free, dull brownish-gray
colored Bmg horizon with numerous bluish-gray or
rusty colored mottles, a massive structure which is
usually sticky when wet and a blocky structure
which is hard when dry . The Cg horizon is similar
to that described in the Rego Gleysol subgroup .

The Rego Humic Gleysol subgroup comprises
soils with lime-free Ah or Ap horizons that are
similar to the corresponding horizon described in
the Rego Gleysol profile .

The Orthic Humic Gleysol subgroup comprises
soils with Ah or Ap horizons of similar character to
that described for the Rego Humic Gleysol . They
have a lime-free, dull, brownish-gray colored Bg or
Btg horizon with bluish-gray or rusty colored
mottles and massive to weak grade, prismatic
structure which is very hard when dry . The Cg
horizon is similar to that described for the Rego
Humic Gleysol .

The Saline Rego Gleysol, Saline Orthic Gleysol,
Saline Rego Humic Gleysol and Saline Orthic
Humic Gleysol have characteristics of the respec-
tive subgroup profiles described above but, in
addition, contain slightly to strongly saline condi-
tions within 60 cm of the surface or if non-saline in
the upper 60 cm are moderately to strongly saline
between 60 and 120 cm from the surface .

The Carbonated Rego Gleysol, Carbonated
Orthic Gleysol, Carbonated Rego Humic Gleysol
and the Carbonated Orthic Humic Gleysol have
characteristics of the respective subgroup profiles
described above but, in addition, exhibit slight to
strong effervescence in the Ah or Ap, as well as B
horizons, if present .

Humic Eluviated Gleysols are soils with an Ah
horizon as described under the Rego Humic
Gleysol subgroup, but which may be underlain by
a lower, partly leached (Ahe) horizon, or the Ah
may be absent and the Ahe horizon may form the
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first mineral soil horizon . The Ahe horizon has
relatively light colored spots or bands, which show
weak to moderate development of platy structures .
Thus, this profile has an Ah or Ahe horizon, or
both, of more than 8 cm in thickness . The Ah or
Ahe horizon is underlain by a thick, light colored
horizon with yellowish streaks, and blocky-platy
structures (Aeg horizon) . The underlying, Btg
horizon, is dull grayish-brown with streaks and
spots of bluish, rusty and other colors . The C
horizon is similar to that described under Rego
Gleysol subgroup .

The Low Humic Eluviated Gleysols are soils with
a surface layer composed primarily of partially and
well decomposed organic matter . A dark colored A
horizon usually less than 8 cm thick may underlie
this "leaf litter" . A thick to very thick, light gray
layer with yellowish streaks and a platy structure
(Aeg horizon) is the dominant surface layer . The
Btg horizon is thick, dark grayish-brown to brown-
ish-gray, with streaks and spots of rusty and
yellowish colors . It is waxy in apperance, of
massive structure and very sticky when wet and
hard to very hard when dry . The C horizon is highly
mottled with streaks and spots of yellowish, rusty,
bluish, and gray colors .
Organic Order -
These are soils that have developed dominantly
from organic (peat) deposits . The soils are saturat-
ed for most of the year, or are artificially drained
and contain 30% or more of organic matter in the
surface layer .
Mesisol Great Group - These are organic soils
comprised mainly of materials which have been
partially altered physically and bio-chemically to
an intermediate stage of decomposition .
Subgroups - The Fibric-Mesisol represents the
only subgroup of the Mesisol Great Group mapped
in the area. The organic matter in the control
section (30 to 130 cm) is dominantly moderately
decomposed (mesic) but has a significant compo-
nent of raw (fibric) material . When mineral deposits
occur within 130 cm of the surface, these soils are
referred to as Terric Fibric-Mesisols .

RELATION OF SOILS TO LANDFORMS
Some of the pertinent characteristics of the soil

taxonomic units to be encountered in the Saska-
toon map area have been outlined in the previous
section on Classification of Soils . It is well recog-
nized that within a general climatic framework,
distinct relationships occur between various soils
and the associated landforms .

To begin with the Dark Brown soils, the Orthic
Dark Brown subgroup profile can sometimes be
encountered thoughout all slope positions on
nearly level and undulating glacial till plains,
glacio-fluvial and glacio-lacustrine plains . More
commonly, Eluviated Dark Brown, Saline or Car-
bonated Chernozemic soils, Solonetzic or Gley-
solic soils occupy lower slope positions with the



Orthic Dark Brown restricted to mid and upper
slopes .
On rolling morainic, glacio-fluvial and glacio-la-

custrine landforms, the Orthic Dark Brown soils
are generally restricted to mid-slopes with a
complex of weakly developed, often eroded Cal-
careous Dark Brown, Rego Dark Brown and Orthic
Regosols occupying the upper slopes . In some
instances, these rolling landforms also have nu-
merous ''sloughs" containing Gleysolic soils . On
some sandy glacio-fluvial landforms the eroded
Orthic Dark Brown soils frequent upper slopes with
the more typical Orthic Dark Brown subgroups
restricted to intermediate and lower slopes .

The same sequence of subgroup profiles as
described for the Dark Brown soil zone may be
encountered in the Black soil zone . In this zone, it
is also possible to find Chernozemic Dark Gray
soils in the mid and lower slopes with Chernozemic
Black soils situated above them . Solonetzic soils
are usually encountered on lower slopes with
Chernozemic Black soils on slight, topographic
highs .

In the Dark Gray soil zone, the Orthic Dark Gray
is generally encountered in the upper and mid-
slopes with the Eluviated Dark Gray on lower
slopes, above the Gleysolic soils in depressions.
Gray Wooded soils are also frequently encoun-
tered on these lower slopes . In the Gray soil zone
the Orthic Gray Wooded generally can be expect-
ed to occur on upper slopes with the Dark Gray
Wooded on slightly lower areas, surrounding
Gleysolic soils in the depressions . In areas transi-
tional to the Black soil zone, Dark Gray Wooded
soils may occur on upper slopes with the Orthic
Gray Wooded on mid-slopes .

THE DARK BROWN SOILS
The Dark Brown soil zone in Saskatchewan

occupies that portion of the province between the
semi-arid, short grass region of the Brown soil
zone and the sub-humid, tall grass, fescue prairie-
aspen grove region of the Black soil zone .

The landscape in the Dark Brown zone consists
chiefly of open grassland or prairie in uncultivated
areas . The cultivated fields have a dark brown
surface color which closely reflects this former
natural vegetation . In more moist areas, small
groves of poplar, willows and smaller shrubs occur
throughout the prairie or cultivated fields .

In the Saskatoon map area, the Dark Brown
zone covers the southern one-third of the area.
The soils in this area are dominantly Chernozemic
including the Alert, Asquith, Biggar, Bradwell,
Elstow, Keppel, Sutherland, Weyburn and Wyan-
dotte Associations . Solonetzic soils are not nearly
as extensive and only two associations, Hanley
and Tuxford, have been mapped. Varying amounts
of Regosolic or Gleysolic soils are included in
many of these associations .
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Alert Association
Description -
The Alert Association comprises a group of Cher-
nozemic Dark Brown soils formed under a grass-
land vegetation, developed in a complex of coarse
to medium textured glacial till, glacio-fluvial and
lacustrine deposits and occurring on rolling
morainic landscapes . Alert is a new association,
established to represent a complex of soils for-
merly mapped in the Elstow, Asquith, Biggar and
Weyburn Associations . It is not an extensive soil in
this area, occupying 14 493 hectares primarily in
the Bear Hills, north-east of Biggar .

The parent material of the Alert Association
consists of a mixture of coarse to very fine sandy
glacio-fluvial, lacustrine, water sorted and unsort-
ed glacial till deposits. The sands may be massive
or may be interbedded with finer textured sedi-
ments . These beds are often highly contorted . The
glacial till included with these deposits is quite
loose and friable in nature and has a high sand
content near the surface . It becomes more
characteristically unsorted in that the content of
fine sand decreases with depth . There is generally
a moderate carbonate and low salt content in
these materials .

Surface textures of the Alert soils range from
loam and very fine sandy loam to loamy sand .

Alert soils occur primarily on gently and mod-
erately rolling, knob and kettle morainic landforms .
The knobs and knolls are smooth, broad, and
sometimes flat surfaced, the side slopes are steep
and long, and the depressions are deep .

The Alert soils vary from stone-free to exceed-
ingly stony . The glacio-fluvial and lacustrine por-
tions of the complex are generally stone-free or
slightly stony whereas the glacial till areas may be
exceedingly stony .

Map Complexes -
The Alert soils occur as complexes with the Keppel
and Biggar soils . The Alert-Keppel complexes,
comprising 5 585 ha, represent a group of
Chernozemic Dark Brown soils developed in a
mixture of sandy and silty glacio-lacustrine and
modified tills . The Alert-Biggar complexes, com-
prising 4 112 ha, represent Dark Brown soils
developed in a mixture of sandy and gravelly
glacio-fluvial and sandy modified tills . There is no
apparent relationship between the material asso-
ciated with an association and a particular topo-
graphic position in a landscape in either of these
complexes .
Some of the soils of the Alert Association

resemble those found in Bradwell-Weyburn com-
plexes . In these latter complexes, the sandy
glacio-lacustrine deposits form a discontinuous
mantle, throughout the lower slopes, overlying the
basically unsorted glacial till materials of the
Weyburn Association . In the Alert Association,
however, the sandy glacio-lacustrine materials are
more randomly distributed with tills of varying
degrees of sorting, most of which are quite sandy
and lacking an abundance of coarse fragments but



some of which may not be too different from
materials typical of the Weyburn Association .

Series -
The occurence of the various series of the Alert
Association is generally related to the nature of the
landforms but may also reflect the degree of
sorting of the deposit in which these soils have de-
veloped .

The Orthic Dark Brown series predominates on
most landscapes . This series is low in organic
matter, mildly alkaline in reaction, low in available
phosphorus and high in available potassium . Per-
meability varies from moderate to high, hence
these soils may be either rapidly or well drained.
Slight surface runoff may occur on the loamy
textured soils. Moisture holding capacity is low to
moderate .

The Calcareous Dark Brown Alert series is
frequently eroded, but otherwise has many prop-
erties similar to those of the Orthic Dark Brown
Alert described above. The major differences are
slightly lower levels of organic matter and more
excessive runoff .

The Eluviated Dark Brown Alert series is low in
organic matter, slightly acid in reaction, low in
available phosphorus and high in available potas-
sium. These soils occur in topographic positions
subject to accumulation of water from higher
slopes but the permeability is generally high and,
as a result, well to moderately well drained profiles
prevail . Moisture holding capacity is low to moder-
ate.
A complex of Gleysolic soils occurs in the lower

topographic positions in some areas. The Rego
and Orthic Humic Gleysol series predominate in
this complex. They are moderately high to high in
organic matter, neutral to mildly alkaline in reac-
tion, may be low in available phosphorus and are
high in available potassium . These soils are
subject to frequent flooding and even though
permeability is often high near the surface, finer
textured subsoils or high water tables may create
imperfect to poorly drained conditions in these
soils.

Chemical, physical and morphological proper-
ties of the Orthic Dark Brown Alert series are
present in Appendix I.
Agriculture-
The Alert soils of loam texture are considered as
Land Capability Class 3 having moderately severe
limitations .' The sandy loam and fine sandy loam
types are Class 4 with severe limitations . Lack of
precipitation and low moisture holding capacity
are factors which generally limit the agricultural
capability of these soils. Adverse topography and
severe stoniness may limit the capability of these
soils to Class 5, which are unsuited for cultiva-
tion .
Map Units-
There are three map units in the Alert Association,
generally reflecting the texture of the deposit and
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the nature of the topography on which the soils
have developed .
Atl-Dominantly Orthic Dark Brown series with
significant Calcareous Dark Brown and Eluviated
Dark Brown series . This is a very inextensive map
unit, occupying about 342 ha, primarily on roughly
undulating, knoll and depression and gently to
moderately rolling, knob and kettle landforms.
They represent the best agricultural soils of this
association .
At2-Dominantly Orthic Dark Brown series with a
significant combination of Calcareous Dark Brown
and Orthic Regosol series as well as a significant
complex of Gleysolic series . These soils occur on
roughly undulating, knoll and depression and
gently rolling, knob and kettle landforms and
occupy about 404 ha . The prevalence of eroded
knolls and poorly drained depressions suggest At2
soil areas are inferior agricultural soils to Att .

PLATE 6. Alert Association

6.1 Strongly rolling, exceedingly stony areas restrict agricul
tural use to unimproved pasture in many areas of At4

soils.

6.2 Sandy areas are common in Alert soils. They have little
resistance to "drought'', as indicated by the 'burned"

crops.

1 . A Guide to Soil Capability and Land Inventory Maps in Saskatchewan . JA . Shields, H.P.W . posted and J .S. Clayton. Saskatchewan Institute of Pedology, Publication M8,
1968.



At4-Dominantly Orthic Dark Brown series with a
significant combination of Calcareous Dark Brown
and Orthic Regosol series . This is the most
extensive map unit of the Alert Association, occu-
pying approximately 13 747 ha . These soils occur
primarily on roughly undulating, knoll and depres-
sion and gently to moderately rolling, knob and
kettle landforms.

The At4 map unit lacks the poorly drained soils
associated with the At2 map unit and thus has a
higher agricultural value than the latter .

Asquith Association

Description -
The Asquith Association consists of a group of
Chernozemic Dark Brown soils formed under a
grassland vegetation . These soils have formed in
coarse to moderately coarse textured, weakly to
moderately calcareous, sandy glacio-fluvial and
lacustrine deposits and occur primarily on un-
dulating topography . As such, soils presently
mapped in the Asquith Association do not include
light loam and very fine sandy loam textures
formerly included as textural types of this associa-
tion . Asquith soils are restricted to the southern
part of the area, occupying 104 316 hectares,
primarily in the Delisle Plain .

The parent material of the Asquith soils is
generally a uniform, pale olive to yellowish-brown
color, when dry. Sandy loam and fine sandy loam
textures are most common but loamy sand and
very fine sandy loam may also occur. Asquith soils
are developed in deposits containing less than
15% clay . Such deposits usually have sufficient
amounts of silt and clay to impart a weak, massive
structure. These deposits are weakly and modera-
tely calcareous and low in salinity, except for local
areas where salinity may be moderate to high . The
sandy glacio-fluvial and lacustrine sediments in
which the Asquith soils have formed are often
underlain, within 1 to 2 m (4 ft), by glacial till,
mixtures of glacial till and gravel, moderately fine,
and fine textured glacio-lacustrine sediments.
These areas are designated /T, /TG, /CL, and /C
respectively .

The surface textures of the Asquith soils range
from loamy sand to loam, but sandy loams and fine
sandy loams predominate.

Landscapes of the Asquith soils range from
gently undulating to moderately rolling and are
generally characterized by a knoll and depression
pattern.

The Asquith soils are generally free of stones
although in some areas where the glacial till is
close to the surface, stones vary from slight to ex-
cessive.

Map Complexes-
Asquith soils occur as complexes with many other
Chernozemic Dark Brown soils. In glacio-fluvial
areas, the sandy Asquith soils may occur in
complexes with coarse sandy and gravelly Biggar
soils as well as with eroded glacial tills of the
Weyburn Association . In most of these complexes
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the Asquith soils occur in the lower slope posi-
tions . There are 2 404 ha of Asquith-Biggar soils
and 4 795 ha of Asquith-Weyburn soils in the map
area . Some sandy glacio-fluvial deposits have
been slightly modified to dune topography by wind
activity . Asquith soils often occur in conjunction
with Dune Sand soils in such areas, and represent
rather small, nearly level to undulating segments in
the landscape. There are 1 150 ha of the Asquith-
Dune Sand complexes in the map area . In glacio-
lacustrine areas, the Asquith soils may occur as
complexes with fine sandy Bradwell, silty Elstow,
and clayey Sutherland soils. In these areas, the
Asquith soils are more frequently encountered in
mid- or upper slopes . There are 6 692 ha of
Asquith-Bradwell, 2 901 ha of Asquith-Elstow and
601 ha of Asquith-Sutherland soils in the area .

Series -
The Orthic Dark Brown Asquith series is generally
low in organic matter, neutral to mildly alkaline in
reaction, low in available phosphorus, and may be
low in available potassium . Permeability is high in
these soils resulting in rapidly to well drained soils
with very low surface drainage . Moisture holding
capacity is low .

Carbonated and Saline Rego, Calcareous and
Orthic Dark Brown Asquith soils have a moderate
organic matter content, are mildly to strongly
alkaline in reaction, low in available phosphorus
and may be low in available potassium. Permeabil-
ity is frequently impeded at depth by impervious
subsoils or perched water tables, resulting in only
moderately well drained conditions and the occur-
rence of few to abundant spots of carbonates and
salts in these soils.

Carbonated and Saline Rego Gleysols and
Rego Humic Gleysols are probably the dominant
series in the complex of Gleysolic soils occurring
in this association. They are moderately high in
organic matter, mildly to moderately alkaline in
reaction, may be low in available phosphorus and
high in available potassium . These soils are
subject to frequent flooding and even though the
permeability is high at the surface, finer textured
subsoils or high water tables lead to imperfect to
very poorly drained conditions .
Some of the chemical, physical and morpholog-

ical properties of the Orthic Dark Brown series of
the Asquith Association are presented in Appendix
I .

Agriculture -
The fine sandy loam and sandy loam textured soils
of this association are considered as Land Capa-
bility Class 4 having severe limitations, while
Asquith loamy sand and sands are Class 5 in that
they are unsuitable for sustained cultivation . Lack
of precipitation, low moisture holding capacity,
and susceptibility to erosion are factors which limit
the agricultural capability of these soils.
Map Units-
Six map units of the Asquith Association occur in
this area . These units are generally related to the
texture of the deposit, nature of the landscape,



present land use, and extent of internal soil
drainage as influenced by shallow water tables
and depth to impervious subsoils.
A1-Dominantly Orthic Dark Brown series . This is
the most extensive map unit of this association,
covering 71 909 ha ' . Although gently and roughly
undulating, unpatterned and knoll and depression
landforms predominate, rolling areas are not un-
common . A1 soils are the best agricultural soils of
the Asquith Association .
A3-Dominantly Orthic Dark Brown series with a
significant amount of Carbonated and Saline
Chernozemic Dark Brown soils. This is a relatively
extensive map unit in this association, occupying
about 15 972 ha, primarily on gently and roughly
undulating, unpatterned and knoll and depression
landforms. The agricultural suitability of these soils
depends on the extent and degree of salinity
present, ranging from slightly to considerably
inferior to A1 soil areas.
A6-A combination of Carbonated and Saline
Chernozemic Dark Brown and Carbonated and
Saline Gleysolic soils. This inextensive map unit,
occupying only 4 445 ha, occurs primarily on
gently and roughly undulating, unpatterned and
knoll and depression landforms. A6 soil areas are
the least suitable soils of the Asquith Association,
in this map area, due to extensive areas of saline
and poorly drained soils.
A9-Dominantly Orthic Dark Brown series with
significant Carbonated and Saline Chernozemic
and Saline Gleysolic soils. These soils are inexten-
sive in this map area, occupying only 3 750 ha,
primarily on roughly undulating and gently rolling,
knoll and depression landforms. Soils of the A9
map unit are slightly inferior agricultural soils to A1
soils due to the occurrence of saline and poorly
drained soils.
A10-Dominantly Orthic Dark Brown series with
significant eroded Orthic Dark Brown soils. Soils of
this map unit occupy only 2 601 ha. They occur
primarily on roughly undulating and gently rolling,
knoll and depression landforms . On the upper
slopes of the these landforms wind erosion is
severe, especially in cultivated fields of loamy
sand texture. Consequently many of the Orthic
Dark Brown soils are eroded with considerable
portions of the uppermost horizons being re-
moved. The occurrence of :areas of severe wind
erosion and the prevalence of loamy sand and
sandy loam textures suggests these soils are poor
agriculturally, some of the poorest of this associa-
tion .
A71-Dominantly Orthic Dark Brown series with
significant Gleysolic soils. Soils of this map unit
occupy 5 636 ha . They occur primarily on roughly
undulating landforms where the Orthic Dark Brown
predominates on the upper slopes and a complex
of Gleysolic soils in the small depressions. These
soils are of nearly equal agricultural suitability to
A1 soils .

. Areas of map units Include all substrates in the map unit.
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PLATE 7. Asquith Association

7 .1

	

Some areas of Asquith soils are shallow and overly a very
stony glacial till . They are too stony to cultivate but may be

used for pasture or hay .

rs

7.2 Orthic Dark Brown Asquith series surrounding inclusions
of saline and carbonated soils in depressional areas is

typical of the A3 map unit .

7 .3 In areas of the A9 map unit the saline and carbonated soils
extend from the Gleysolic soils in depressional areas .
Orthic Dark Brown Asquith soils occur throughout upper

slopes .



Biggar Association

Description -
The Biggar Association consists of a group of
Chernozemic Dark Brown soils formed under a
grassland vegetation, developed in coarse to
moderately coarse textured, weakly to moderately
calcareous, gravelly glacio-fluvial deposits, and
occurring on a variety of undulating and rolling
landforms. The Biggar soils occupy about 7 191
hectares and are most extensive in the Petrofka
and Warman outwash and eroded till plains .

The parent material of the Biggar soils is
generally a uniform, yellowish-brown to grayish-
brown color, when dry. Sandy loam and loamy
sand, which may be quite gravelly, are the domi-
nant textures but gravelly foams may also be
present. It should be noted that a gravelly phase of
a texture is used to designate a deposit containing
over 15% by volume of the fine earth (less than
2mm) fraction in the form of gravel . These textures
are symbolized I (g), sl (g), Is (g), etc., on the map.
When there is an amount of gravel greater than
45% of the fine earth fraction, the texture is
designated and symbolized gl on the map. Some of
the deposits of the Biggar soils may have sufficient
silt and clay to impart a weak massive structure
whereas others may be loose, unconsolidated
gravels with a single grain structure. The very
coarse textured deposits are typically free of
carbonates and salts, but some of the sandy loams
and loamy sands are weakly to moderately cal-
careous and are slightly to moderately saline in
local areas . The gravelly deposits of the Biggar
Association may be underlain by glacial till . Areas
where the glacial till occurs within 1 to 2 m (4 feet)
of the surface are designated /T on the map.

The surface textures of the Biggar soils range
from gravelly loam to loam and are frequently finer
textured than the subsoils.

Landforms of the Biggar Association predomin-
antly have a weak knoll and depression pattern.
Gently undulating topography prevails although a
wide range of topographic classes may be en-
countered .

The Biggar soils may be free of stones in some
areas and excessively stony in others .
Map Complexes-
Complexes of Biggar soils with other Chernozemic
Dark Brown soils are common . In glacio-fluvial
areas, the coarse sandy and gravelly Biggar soils
often occur in complex with eroded tills of the
Weyburn Association. There are 6 184 ha of
Biggar-Weyburn complexes in the map area . On
occasion, these outwash Biggar deposits may be
covered inextensively by fine and very fine sands
and silts in which Bradwell and Elstow soils have
formed . In such complexes, the Biggar soils are
most likely to occur in higher topographic posi-
tions. There are only 290 ha of Biggar-Bradwell
and 321 ha of Biggar-Elstow soil complexes. Local
gravelly kames, crevasse fillings and pitted out-
wash plains may be encountered in morainic areas
resulting in further complexes of Biggar soils with
those of the Keppel and Weyburn Associations .
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There are only 404 ha of Biggar-Keppel soil
complexes in the map area .

Series -
The Orthic Dark Brown is the most common series
of the Biggar Association . It has a very low to low
content of organic matter, is neutral in reaction,
low in available phosphorus and may be low in
available potassium. Permeability is very high in
these soils consequently internal drainage is very
rapid . Water holding capacity is low.

The Orthic Regosol Biggar series occurs in
upper slopes subject to extensive wind erosion.
Other than being very low in organic matter, it has
many properties in common with the Orthic Dark
Brown Biggar described above.

In some lower topographic positions where
there is no opportunity for surface drainage and
impermeable subsoils restrict internal drainage, a
complex of Saline and Carbonated Orthic, Cal-
careous or Rego Dark Brown Chernozemic soils
may be encountered . These moderately well
drained soils may be low to moderately high in
organic matter, mildly to strongly alkaline in
reaction, low in available phosphorus and high in
available potassium.

Agriculture-
Most Biggar soils may be considered as Land
Capability Class 4 having severe limitations . Areas
of sandy loam and loamy sand texture are Class 5
in that they are unsuitable for sustained cultivation .
Lack of precipitation, low moisture holding capaci-
ty, and susceptibility to erosion limit the agricultur-
al capability of these soils.

Map Units-
There are three map units in the Biggar Associa-
tion, generally reflecting the texture of the deposit,
nature of the topography, the permeability of the
subsoils and the level of groundwater.
Bgl-Dominantly Orthic Dark Brown series . This
is the most extensive of the Biggar map units
covering 3 409 ha. Unpatterned or knoll and
depression landforms on roughly undulating to-
pography predominate, but rolling landscapes also
occur. In these areas the Orthic Dark Brown series
occurs throughout most slope positions. These are
the most suitable agricutural soils of the Biggar
Association .
Bg2-Dominantly Orthic Dark Brown series with
significant Orthic Regosol series . These soils,
solely, occupy only 456 ha in this map area .
Complexes with other soils generally on rolling
topography are more common . In such areas, the
sandy-gravelly Biggar soils occurring in upper
slopes are susceptible to wind erosion, especially
when these areas are cultivated . As a result, most
or all of the upper horizons are removed . Such
soils are designated as the Orthic Regosol Biggar
series . The occurrence of severely eroded areas
suggests these Bg2 soils are inferior agricultural
soils to Bg1 .
Bg3--Dominantly Orthic Dark Brown series with a
significant combination of Carbonated and/or



Saline Chernozemic Dark Brown soils . This is also
a relatively inextensive map unit, covering 3 326
ha primarily on gently undulating, knoll and de-
pression landforms . In these areas the Orthic Dark
Brown series occurs on the upper and mid-slopes
with the Carbonated and Saline Rego, Calcareous
and Orthic Dark Brown Chernozemic soils occur-
ring in lower slopes . The widespread occurrence
of saline soils suggests these soils are slightly to
considerably poorer agricultural soils than Bg1
soils, depending on the extent and degree of salin-
ity .

Bradwell Association
Description -
The Bradwell Association consists of a group of
Chernozemic Dark Brown soils formed under a
grassland vegetation . These soils have formed in
medium to moderately fine textured, moderately
calcareous, sandy glacio-lacustrine deposits and
occur primarily on nearly level and undulating
landscapes . Bradwell soils represent a new asso-
ciation compared to former surveys in the area .
They include soils formerly mapped as Asquith
light loam and very fine sandy loam and Elstow
light loam. The Bradwell soils are restricted to the
southern 1 /3 of the map sheet, occurring primarily
in the Sonningdale and Delisle plain and occupy-
ing about 60 214 hectares .

The parent material of the Bradwell soils is a
pale olive colored deposit in which loam, fine and
very fine sandy loam (containing greater than 15%
clay) textures predominate with clay loam, fine and
very fine sandy clay loam textures occurring less
frequently . These deposits are moderately cal-
careous and generally low in salinity, although in
some local, low lying areas the salinity may be
moderate to high . These sandy lacustrine deposits
are often quite shallow, 1 to 2 m (4 ft) overlying
glacial till, gravels, coarse sands, and clays . They
are designed /T, /G, /S, /C respectively on the
map.

The surface textures of the Bradwell Associa-
tion are predominantly loam, fine and very fine
sandy loam or mixtures of these textures . Limited
amounts of sandy loam, fine and very fine sandy
clay loam, and clay loam are also present in some
areas .

The landscapes of the Bradwell Association
vary somewhat, with nearly level and undulating,
knoll and depressional lacustrine plains being
most common . It is not uncommon to encounter
dissection developing in some of these land-
scapes, particularly near Eagle Creek and the
North Saskatchewan River .

The Bradwell soils are generally stone-free,
however, in some areas where the glacial till is
near the surface, a slight to moderate amount of
stones may occur.
Map Complexes -
Bradwell soils occur in parent material complexes
with many other Chernozemic Dark Brown soils . In
complexes with sandy or gravelly glacio-fluvial
Asquith and Biggar soils or with glacial tills of the
Weyburn, Keppel and Alert Associations, the
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Bradwell soils most frequently occur in lower
topographic positions . There 5 552 ha of
Bradwell-Biggar, 4 010 ha of Bradwell-Asquith,
6 909 ha of Bradwell-Weyburn, and 124 ha of
Bradwell-Keppel soil complexes in the area . In
complexes of Bradwell with other soils developed
in glacio-lacustrine deposits representing the Han-
ley, Elstow, Sutherland and Tuxford Associations,
there is no consistent relationship between the
surficial deposits and topographic positions and
consequently, the Bradwell soils may be encoun-
tered in upper slopes in some areas and lower
slopes in others . There are 73 ha of Bradwell-
Hanley, 5 107 ha of Bradwell-Elstow, 373 ha of
Bradwell-Sutherland and 1 564 ha of Bradwell-
Tuxford soils in the map area .

The soils of the Bradwell Association are readily
distinguished from Asquith soils by a greater clay
content, from Elstow and Hanley by a higher very
fine sand and generally lower clay content and
from Weyburn and Keppel by the absence of
coarse sands and stones . Alert soils may contain
some deposits very similar to those of the Bradwell
soils but in the Alert Association, the deposits also
include sandy resorted tills and they occur on
morainic landscapes .

Series -
The occurrence of the various series of the
Bradwell Association is closely related to the type
of landform, presence of impervious subsoils and
depth of ground water .

The Orthic Dark Brown Bradwell series has a
low to moderate amount of organic matter . It is
neutral in reaction, low in available phosphorus
and high in available potassium . Permeability of
these soils is moderately high, hence well drained
conditions are most common. Moisture holding
capacity is moderate to low. Runoff is generally
low, but may be moderate in soils developed in
finer textures .
Some of the Orthic Dark Brown Bradwell soils,

referred to as Carbonated or Saline Carbonated
Orthic Dark Brown, have streaks of carbonates
and salts throughout most or all of the profile with
subsoils being slightly to moderately saline . Many
other characteristics are similar to those described
above for the Orthic Dark Brown Bradwell .

The Calcareous Dark Brown Bradwell is low in
organic matter, whereas the Saline or Carbonated
Calcareous Dark Brown series has a moderate
organic carbon content . Both of these series may
be mildly to strongly alkaline in reaction, low in
available phosphorus and high in available potas-
sium . The Calcareous Dark Brown is well drained
with excessive surface drainage . The Carbonated
or Saline Calcareous Dark Brown series is mod-
erately well drained .

The Eluviated Dark Brown Bradwell series
occurs extensively in undulating landforms where
broad, shallow low areas prevail . These landforms
enable some collection and infiltration of water
from upslopes but the low areas are generally
broad and gentle and are rarely permanently wet .
The Eluviated Dark Brown series has a moderate



content of organic matter, is slightly acid to neutral
in reaction, low in available phosphorus and high
in available potassium . Permeability is moderate to
high in the A horizons, but low in the B horizons,
resulting in moderately well drained soils. Moisture
holding capacity is low in the A but moderate in the
B horizons . There is little surface runoff from these
soils. Carbonated or Saline Eluviated Dark Brown
Bradwell series may occur in some areas. These
soils are characterized by streaks of carbonates
and salts, generally in the lower part of the B and
upper C horizons .

In some lower topographic positions, where
there is no opportunity for surface drainage and
where high water tables or impermeable subsoils
restrict internal drainage, a complex of poorly to
very poorly drained Gleysolic soils may occur. The
Rego and Orthic Humic Gleysols are moderately
high to high in organic matter, neutral to strongly
alkaline in reaction, may be low in available
phosphorus and are high in available potassium.
The Humic Eluviated Gleysol is also moderately
high to high in organic matter but is medium to
slightly acid in reaction, may be low in available
phosphorus and is high in available potassium .

Some chemical, physical and morphological
characteristics of the Orthic, Carbonated and
Saline Calcareous, and Eluviated Dark Brown
series are presented in Appendix I .

Agriculture-
Bradwell soils are generally considered as Land
Capacity Class 3 having moderately severe limita-
tions. Lack of precipitation and somewhat limited
moisture holding capacity are the principal factors
affecting their agricultural suitability .

Map Units-
Six map units in the Bradwell Association occur in
this area, most of which reflect varying landforms,
groundwater conditions and presence of imper-
vious subsoils.
Brl-Dominantly Orthic Dark Brown series . This
is the most extensive map unit of the association,
covering approximately 15 282 ha . The landforms
associated with this map unit are primarily gently
to roughly undulating with a weak knoll and
depression pattern. In addition, there are a con-
siderable number of areas where a network of
gullies have developed an externally drained
pattern. Brl soils represent the best agricultural
lands in the Bradwell Association .
Br2-Dominantly Orthic Dark Brown series with
significant Calcareous Dark Brown series . These
soils, covering 4 196 ha, commonly occur on
gently rolling, knoll and depression and dissected
lacustrine landforms. The greater incidence of the
Calcareous Dark Brown series which is often
eroded suggests the Br2 areas are less suitable
agriculturally than Brl soils.
Br3-Dominantly Orthic Dark Brown series with
significant Eluviated Dark Brown series . These
soils are one of the main map units of the Bradwell
Association. They occupy 29 733 ha, primarily on
gently to roughly undulating, weakly patterned and
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knoll and depression glacio-lacustrine landforms
but also on dissected, undulating lacustrine land-
forms . Br3 soils may be considered as nearly
equal in agricultural suitability to Brl soils and
hence are one of the best soils in this associa-
tion .
Br5-A combination of Chernozemic Dark Brown
and Carbonated and Saline Chernozemic Dark
Brown soils. These soils occupy 3 025 ha, most
frequently occurring on undulating lacustrine land-
forms where numerous Saline and Carbonated
Dark Brown soils occur in broad flats with the
non-saline Dark Brown soils occupying upslope
positions . The agricultural suitability of these soils
varies from slight to considerably poorer than Brl
and Br3 soils depending upon the extent and
degree of manifestation of saline soils .
Br7-A combination of Carbonated and Saline
Chernozemic Dark Brown soils and Carbonated
and Saline Gleysolic soils. This inextensive map
unit covers only 456 ha. It occurs on nearly level to
gently undulating, glacio-lacustrine landforms.
These are the poorest agricultural soils of the

PLATE 8. Bradwell Association

8.1

	

Soils of the Br2 map unit are common on rolling glacio-la-
custrine landforms. Calcareous Dark Brown series prevail
on upper slopes and Orthic Dark Brown on mid-slopes .

8.2 Orthic Dark Brown Bradwell series surrounding inclusions
of saline and carbonated soils in depressional areas is

typical of the Br5 map unit .



Bradwell Association in this map area due to the
widespread occurrence of salt-affected soils.
Br9-Dominantly Orthic Dark Brown series with
significant Eluviated Dark Brown series and signifi-
cant Gleysolic soils. These soils occupy 7 522 ha,
primarily on rough undulating and gently rolling
glacio-lacustrine plains . Br9 soils are of only
slightly lower agricultural suitability than Br1 and
Bra soils due to the occurrence of poorly drained
Gleysolic soils.

Description-

Elstow Association

The Elstow Association comprises a group of
Chernozemic Dark Brown soils formed under a
grassland vegetation . These soils have formed in a
medium to moderately fine textured, moderately
calcareous, silty glacio-lacustrine deposit and
occur primarily on undulating landscapes . Soils
currently mapped in the Elstow Association have a
narrower textural range than employed in earlier
surveys ; light loam, silty clay and clay textures
being excluded . The Elstow soils occupy about
37 256 hectares which are widely scattered
throughout the southern 1 /3 of the map area but
occur predominantly in the Delisle, Saskatoon and
Dundurn plains .
The parent material of the Elstow soils is

generally a uniform, grayish brown color, when
dry, although bands or varves of darker material or
bluish gray flecks may be present in some local-
ities . Loam, silty clay loam and clay loam textures
are most common but silt loam and silty clay
textures may be encountered locally. A moderate
amount of carbonates is usually present in these
materials. Salinity is generally low in most surface
horizons but it may be moderate in some surface
soils and it is moderate to high in many subsoils .
The deposits in which the Elstow soils have
developed are frequently less than 1 to 2m (4 ft)
thick and are underlain by glacial till or glacio-
lacustrine clays. Such areas are designated /T
or/C, respectively, on the map.

Surface textures of the Elstow Association are
predominantly loam but extensive areas of silt
loam, silty clay loam, clay loam and mixtures of
these textures may occur.

The landscapes of the Elstow Association are
generally gently to roughly undulating with a knoll
and depression pattern although areas of
smoother, unpatterned landscapes as well as
rougher, knoll and depression forms may also
occur . In addition, and particularly near major
drainage channels, the glacio-lacustrine plain may
be dissected by a network of small drainage-
ways .

The Elstow soils are generally stone-free, how-
ever, in some areas where the glacial till is close to
the surface, a slight to moderate amount of stones
may be present.

Map Complexes -
The Elstow soils occur in complexes with many
other Chernozemic Dark Brown soils. In com-
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plexes with sandy and gravelly glacio-fluvial soils
of the Biggar and Asquith Association or with
glacial till soils of the Weyburn Association, the
Elstow soils frequent the lower slopes . In com-
plexes with soils developed in glacio-lacustrine
deposits, represented by the Hanley, Bradwell and
Sutherland Associations there is no general rela-
tionship between soil parent material and slope
position and consequently the Elstow soils may be
encountered in upper slopes in some areas and
lower slopes in others . There are 249 ha of
Elstow-Biggar soils, 1 387 ha of Elstow-Asquith,
2 848 ha of Elstow-Weyburn, 11 003 ha of
Elstow-Hanley, 5 461 ha of Elstow-Bradwell and
1 046 ha of Elstow-Sutherland soils in this map
area .

The soils of the Elstow Association are readily
distinguished from the medium to moderately fine
textured soils of the Weyburn and Keppel Associ-
ation by the general absence of stones and the
predominance of silty textures in the Elstow soils.
Furthermore, they occur on smoother landscapes
than do the Weyburn and Keppel soils. Although
there is little difference in texture between the
Elstow and Hanley soils they can be distinguished
by the presence of Solonetzic profiles and higher
salinity levels in the Hanley soils.

Series -
The nature and distribution of the series of the
Elstow Association are closely related to land-
scape and drainage conditions in the area .

The Orthic Dark Brown Elstow has a moderate
content of organic matter, neutral reaction, is low
in available phosphorus and high in available
potassium. These well drained soils have a moder-
ate permeability, low surface runoff and moderate
moisture holding capacity . Some of the Orthic
Dark Brown Elstow soils have streaks of carbonate
throughout the A and B horizons . These soils,
referred to as Carbonated or Saline Orthic Dark
Brown frequent lower mid-slopes and indicate the
possibility of temporarily rising groundwaters .

The Calcareous and Rego Dark Brown Elstow
series generally occur in the upper position of
slopes on rolling topography . Excessive surface
drainage frequently results in erosion and these
series are consequently often low in organic
matter . The Carbonated or Saline Calcareous and
Rego Dark Brown series more commonly occur
surrounding depressions on undulating topogra-
phy where impermeable subsoils or high water
tables have created only moderately well to imper-
fectly drained conditions . All the series mentioned
above are mildly to strongly alkaline in reaction
and are likely to be low in available phosphorus
and high in available potassium.

The Eluviated Dark Brown Elstow series is
moderate to high in organic matter, slightly acid to
neutral in reaction, low in available phosphorus
and high in available potassium . Permeability is
moderate in the A horizons and low in the B
horizons . There is little surface runoff from these
soils, so consequently they are usually moderately
well drained soils. Moisture holding capacity is



moderate in the A horizon and slightly higher in the
B horizon . Carbonated or Saline phases of the
Eluviated Dark Brown Elstow series often occur in
local areas . These soils have streaks and spots of
carbonates and salts generally in the lower part of
the B and the upper C horizon .

There are several series of Gleysolic soils in the
Elstow Association, perhaps the most common of
which are the Rego and Orthic Humic Gleysols and
Humic Eluviated Gleysols .
The Rego and Orthic Humic Gleysols are

moderately high to high in organic matter, neutral
to strongly alkaline in reaction, may be low in
available phosphorus and are high in available
potassium . These soils are generally poorly to very
poorly drained. The Humic Eluviated Gleysol is
also moderately high to high in organic matter but
is medium to slightly acid in reaction, may be low in
available phosphorus and is high in available
potassium. These latter soils have slowly perme-
able B horizons which somewhat restrict internal
drainage . They are likely underlain by more
permeable subsoils, however, which enable even-
tual profile drainage after short periods of flood-
ing.
Some chemical, physical and morphological

characteristics of the Orthic, Calcareous, and
Eluviated Dark Brown Elstow series are presented
in Appendix I .
Agriculture-
Elstow soils are considered as Land Capability
Class 3, having moderately severe limitations .
Lack of precipitation and somewhat limited mois-
ture holding capacity are the principal factors
generally affecting agricultural suitability .
Map Units -
Eight map units of the Elstow Association occur in
this area . Most of these reflect variations in
landform, groundwater conditions, and the pres-
ence of impervious subsoils .
Ell-Dominantly Orthic Dark Brown series . This is
a relatively inextensive map unit of this association
covering about 298 ha . Landforms associated with
this map unit are quite varied but undulating,
weakly patterned and knoll and depression forms
are most common . It is also not uncommon to find
dissected landforms associated with these soils .
They are considered to be among the best
agricultural soils of the Elstow Association .
E2-Dominantly Orthic Dark Brown series with
significant Calcareous Dark Brown series . These
soils occupy 6 631 ha in this map area and are
most frequently encountered on roughly undulat-
ing and gently rolling, knoll and depression land-
forms. Soils of this map unit are less productive
than E1, E3 and El 2 soils, due to moisture holding
limitations of soils in the upper portion of steep
slopes .
E3--Dominantly Orthic Dark Brown series with
significant Eluviated Dark Brown series . These are
the most extensive soils of the Elstow Association
occupying 24 978 ha primarily on gently to rough-
ly undulating, weakly patterned and knoll and
depression landforms. These soils may also be
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encountered on gently to moderately sloping,
dissected landforms. The soils of the E1 and E3
map units are considered to be the best agricultur-
al soils of this association .
E4-Through a printing error, an area centred in
Section 20, Township 35, Range 13, shown as E4
should have been edited as the El 1 map unit .
E5--A combination of Rego and Calcareous Dark
Brown series . These soils are encountered on the
upper portions of slopes on roughly undulating and
gently rolling, knoll and depression glacio-lacus-
trine landforms with the Solonetzic Hanley soils
generally occupying the lower portions of these
slopes . These soils have a relatively low agricul-
tural suitability .
E6-A combination of Orthic Dark Brown and
Eluviated Dark Brown series and Carbonated and
Saline Orthic Dark Brown and Eluviated Dark
Brown series.These inextensive soils occupy only
839 ha, primarily on undulating, knoll and depres-
sional glacio-lacustrine plains . The agricultural
suitability of these soils varies from slightly to
considerably poorer than E1 and E3 soils, de-
pending on the extent and degree of manifestation
of saline soils.

PLATE 9. Elstow Association

9 .1 Elstow soils on undulating glacio-lacustrine landforms are
usually dominated by Orthic Dark Brown series with some

Eluviated Dark Brown in lower slopes.

9 .2 White spots in the lower part of this Orthic Dark Brown
Elstow series represent accumulations of salt and gyp-

sum .



E7-A combination of Chernozemic Dark Brown
soils and Gleysolic soils, including Saline and
Carbonated Chernozemic and Gleysolic soils .
These soils are inextensive in this area, occupying
only 2 103 ha . They occur on a wide range of
undulating and gently rolling landforms. These are
among the poorest agricultural soils of this associ-
ation due to the widespread occurrence of poorly
drained and saline soils.
E11-A combination of Orthic Dark Brown, Cal-
careous Dark Brown and Orthic Regosol series .
The soils of this map unit occur in the Bear Hills,
often in complex with Asquith soils on gently
rolling topography . Severe erosion and poor mois-
ture storage in upper slope soils suggests these
soils are among the poorest of those of the Elstow
Association .
E12-Dominantly Orthic Dark Brown with signifi-
cant Eluviated Dark Brown and significant Humic
Eluviated Gleysol soils. These inextensive soils
cover 1 554 ha which generally occur in roughly
undulating and gently rolling areas with distinct
knoll and depression patterned landforms. The
soils of this map unit, due to the presence of
significant poorly drained areas, are not as well
suited agriculturally, as E1 and E3 soils.
E16-An area edited E16 cl in Township 38,
Range 14, should read E1 I-cl .

Hanley Association

Description -
The Hanley Association comprises a group of Dark
Brown Solonetzic soils formed under a grassland
vegetation . These soils have formed in a medium
to moderately fine textured, moderately cal-
careous and saline, silty glacio-lacustrine deposit
and occur primarily on undulating landscapes . The
Hanley Association is a new soil introduced to the
area in this survey . It represents Solonetzic soils
formerly included in the Elstow Association . The
Hanley soils occupy only 2 165 hectares which are
widely scattered in the southern portion of the map
area .

The soils of the Hanley Association are very
similar in most respects and occur in close
association with Elstow soils in this area . Levels of
salinity, and particularly sodium salts, are higher in
the deposits of the Hanley soils than in those of the
Elstow soils. Such saline conditions have con-
tributed to the formation of Solonetzic soils. In that
landform, surface textures, stoniness, and other
parent material characteristics of the Hanley soils
are similar to those of the Elstow soils, descrip-
tions of these features may be obtained by
referring to the Elstow Association on page 30.

Map Complexes-
Hanley soils occur extensively as a sub-dominant
association in complex with Elstow soils. Such
complexes are discussed in the Elstow Associa-
tion . In addition, there are 280 ha of Hanley-
Weyburn soil complexes in the area . In such
complexes, the Weyburn soils occur on the upper

32

slope position and Hanley throughout the mid- and
lower slopes .

Series -
The Dark Brown Solonetz, Solodized Solonetz,
and Solod represent the dominant series of the
Hanley Association.

The Dark Brown Solonetz Hanley has a moder-
ate content of organic matter . While neutral and
mildly alkaline reactions prevail throughout the
solum of most of these series, it is not unusual to
find slightly acid A horizons and moderately
alkaline B horizons . This series is also character-
ized by low available phosphorus and high avail-
able potassium . Permeability is generally moder-
ately low and there is little surface runoff.
Consequently, moderately well to well drained
conditions are common .

The Dark Brown Solodized Solonetz Hanley
series is moderately high in organic matter, neutral
to mildly alkaline in reaction, low in available
phosphorus and high in available potassium.
These soils often occur on nearly level areas
where there is little surface runoff . This factor,
combined with restricted permeability in the B
horizon often leads to moderately well drained soil
conditions .

The Dark Brown Solod Hanley series is mod-
erately high in organic matter, slightly acid to
neutral in reaction, low in available phosphorus
and high in available potassium . Permeability is
generally moderate in the A and low in the B
horizon and there is little or no surface runoff from
these soils. As a consequence, moderately well
drained conditions are common .

Agriculture -
Soils of the Hanley Association are considered in
Land Capability Classes 3 and 4. These moderate-
ly severe to severe limitations can be attributed to
lack of precipitation, somewhat limited moisture
holding capacity, and adverse structure, particu-
larly when near the surface .

Map Units-
There are three map units of the Hanley Associa-
tion in this area . These units represent varying
amounts of the different series associated with
prevailing landform, salinity and groundwater con-
ditions.
Hy1-Dominantly Dark Brown Solonetzic soils
including the Dark Brown Solonetz, Dark Brown
Solodized Solonetz and Dark Brown Solod series .
This is the most extensive series of the Hanley
Association, occupying about 1 958 ha on un-
dulating topography . The occurrence of the poorly
structured Solodized Solonetz series suggests
these soils are less suitable for agricultural pro-
duction than Hy3 soils.
Hy3=Dominantly a combination of Dark Brown
Solod and Dark Brown Solonetz series . These
soils only occupy 83 ha, considered alone, but
more extensive areas occur in complex with soils
of the Elstow Association . They are the most
suitable agricultural soils of this association.



Hy5--Dominantly Dark Brown Solonetzic and
Carbonated Dark Brown Solonetzic soils . This
includes the Dark Brown Solonetz, Dark Brown
Solodized Solonetz, and Dark Brown Solod series .
The soils of the map unit only cover 124 ha when
considered alone but occur more extensively in
complex with soils of the Elstow Association . The
presence of poor structure, combined with exten-
sive soil salinity suggests these are the least
suitable agricultural soils of the Hanley Associa-
tion in this area.

Keppel Association

Description -
The Keppel Association consists of a group of
Chernozemic Dark Brown soils formed under a
grassland vegetation, developed in medium to
moderately fine textured lake modified or sorted
glacial till and occurring on rolling morainic land-
forms. Keppel soils have been introduced to this
area in this survey to include some soils formerly
mapped as complexes of Elstow and Weyburn
soils . It is not an extensive soil in this area,
occupying about 16 079 hectares in the Bear and
Eagle Hills east and north of Biggar .
The parent material of the Keppel Association

comprises a mixture of silty glacio-lacustrine and
water-sorted glacial till deposits . The silts may be
very uniform in nature or may be varved or banded
with finer textured materials, with these varves
often being highly contorted. The glacial till includ-
ed with these deposits is quite loose and friable in
nature, generally sandy at or near the surface,
becoming silty 1 to 2 m below the surface . At
depths of 1 m or more, the material becomes more
characteristically unsorted in that the silt content
decreases and the content of sands and coarse
fragments as well as the density increases. Occa-
sionally the unsorted glacial till may be found at
the surface. The deposits of the Keppel Associa-
tion are moderately to strongly calcareous and
generally low in salts.

Surface textures of the Keppel soils are pre-
dominantly loam and clay loam .

Keppel soils occur primarily on gently to strong-
ly rolling, knob and kettle morainic landforms.
Some slopes tend to be long and smooth, charac-
teristic of rolling glacio-lacustrine deposits .

The Keppel soils vary from stone-free to ex-
ceedingly stony. Stoniness appears to bear a
direct relationship to the degree of water modifica-
tion of the till deposit.

Map Complexes -
The Keppel soils occur in complexes with Biggar,
Asquith, Alert and Wyandotte soils. The complexes
of Keppel with Biggar and Asquith soils represent
complex areas of gravelly and sandy glacio-fluvial
and silty glacio-lacustrine deposits mixed with
modified till . There are 477 ha of Keppel-Biggar
and 145 ha of Keppel-Asquith soil complexes in
this area . The complexes with Alert, in addition to
having sandy glacio-fluvial deposits also have
sandy modified tills in complex with the silty
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glacio-lacustrine and modified till . The complexes
with Wyandotte soils represent complex mixtures
of silty and clayey glacio-lacustrine and modified
tills . There are 1 595 ha of Keppel-Alert and 176
ha of Keppel-Wyandotte soil complexes in the
area .

Some of the soils of the Keppel Association
resemble those included in Elstow-Weyburn com-
plexes . In these latter complexes, the silty glacio-
lacustrine deposits form a discontinuous mantle,
covering the basically unsorted glacial till materi-
als of the Weyburn Association throughout the
lower slopes . In the Keppel Association, however,
the silty glacio-lacustrine materials are more ran-
domly distributed with tills of varying degrees of
sorting, most of which are quite silty and lacking in
coarse fragments but some of which may not be
too different from typical Weyburn materials.

Series -
The nature and occurrence of the various series of
the Keppel Association is generally related to the
type of landscape upon which the soils have
developed but may also reflect the degree of
sorting of the glacial deposits .

The Orthic Dark Brown series predominates in
nearly all areas . It has a low to moderate content of
organic matter, mildly alkaline reaction, low avail-
able phosphorus and high available potassium
content. Permeability is moderate to low hence
these soils are commonly well drained. Surface
runoff is moderate to high .

The Calcareous Dark Brown Keppel is low in
organic matter, mildly alkaline in reaction, low in
available phosphorus and high in available potas-
sium . Permeability is moderate to low and runoff is
generally high, resulting in excessive surface
drainage .

In some areas the extreme upper slopes may
have suffered severe erosion resulting in loss of
the A horizon from these soils. It is in these areas
that the Orthic Regosol series occurs . These well
drained soils are low to very low in organic matter,
mildly alkaline in reaction, low in available phos-
phorus and high in available potassium.
A complex of poorly drained Gleysolic soils

occur in some knob and kettle areas. Rego and
Orthic Humic Gleysols and Humic Eluviated Gley-
sols predominate in these complexes . These
series are high to very high in organic matter,
slightly acid to mildly alkaline in reaction, may be
low in available phosphorus and are high in
available potassium. The Rego and Orthic Humic
Gleysols are poorly and very poorly drained
whereas the Humic Eluviated Gleysol is likely to be
only poorly drained .
Some chemical, physical and morphological

characteristics of the Orthic and Calcareous Dark
Brown Keppel series are presented in Appendix I .

Agriculture-
Keppel soils are considered to be in Land Capabil-
ity Class 3 having moderately severe limitations .
Lack of precipitation and somewhat limited mois-



lure holding capacity are the principal factors
which generally affect the agricultural capability of
these soils. Adverse topography and excessive
stones may further limit the capability of these soils
to Class 4 or even Class 5 .
Map Units-
Four map units have been established in the
Keppel Association. These units represent vary-
ing extents of the different series associated with
various landforms.
Kp1-Dominantly Orthic Dark Brown series with
significant Calcareous Dark Brown and Eluviated
Dark Brown series . This is one of the least
extensive map units of the Keppel Association
occupying 1 596 ha, primarily on undulating
landscapes . Kpl areas represent the best agricul-
tural lands in the Keppel Association.
Kp2-Dominantly Orthic Dark Brown series with a
significant combination of Calcareous Dark Brown
and Orthic Regosols and significant Gleysolic
soils. This is one of the more extensive map units
of the Keppel Association occupying 3 025 ha.
These soils commonly occur on gently and mod-
erately rolling, knob and kettle morainic landforms.
Soils of this map unit are one of the poorer
agricultural soils in this association because of the
numerous eroded knolls and poorly drained de-
pressions.
Kp4-Dominantly Orthic Dark Brown series with
significant combination of Calcareous Dark Brown
and Orthic Regosol series . This is the most
extensive map unit of this association occurring
primarily on gently and moderately rolling, knob
and kettle morainic landforms but also on rolling,
dissected landforms. There are 9 717 he of this
map unit in the area . Soils of Kp4 map unit are
agriculturally inferior to Kpl due to the presence of
numerous eroded knolls on the upper slopes . They
lack the widespread occurrence of undrained
depressions characteristic of Kp2 areas and

PLATE 10. Keppel Association

In areas of the Kp2 map unit, Orthic Regosols and eroded Rego
and Calcareous Dark Brown occur on the numerous "knobs",
Orthic Dark Brown on mid-slopes and Gleysolic soils in the
depressions or 'kettles'' . Some of the prominent ''knobs'' are
composed of glacial till and are quite stony while some of the
smoother ones may be sorted glacio-lacustrine silts and are

tree of stones .
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hence are slightly superior agricultural soils to
them .
Kps-Dominantly a combination of Calcareous
Dark Brown and Orthic Regosol series with signifi-
cant Orthic Dark Brown series . These soils occupy
1 741 he on gently to strongly rolling, knob and
kettle morainic landforms. These are the poorest
agricultural soils of the Keppel Association due to
the dominance of shallow and eroded soils.

Sutherland Association

Description -
The Sutherland Association comprises a group of
Chernozemic Dark Brown soils formed under
grassland vegetation in moderately fine to fine
textured, weakly to moderately calcareous, gla-
cio-lacustrine deposits and occurring on undulat-
ing landscapes . Sutherland soils represent a new
association for this area and include soils of silty
clay and clay texture formerly mapped in the
Elstow Association. These soils occur inexten-
sively occupying only 6 320 hectares in the vicinity
of Saskatoon .

The parent material of the Sutherland soils may
be a uniform, olive brown color but may also
contain specks of carbonate minerals and gypsum
or aggregates of darker colored clays. This de-
posit is usually clay textured but clay loam and
heavy clay textures may also be encountered.
These deposits may be weakly to moderately
calcareous and are usually low in salinity .

Surface textures of the Sutherland soils are
primarily clay and clay loam .

Gently undulating, uhpatterned to knoll and
depressional lacustrine landforms predominate in
this association although roughly undulating, knoll
and depression and dissected forms may occur
especially in complexes with Weyburn soils.

Sutherland soils are generally free of stones .
When these lacustrine sediments are shallow and
overlie glacial till, slight to excessive amounts of
stones may occur .

Map Complexes -
The Sutherland soils occur as parent material
complexes with other Dark Brown soils. There are
1 409 he comprising complexes of Sutherland and
Elstow soils. They occur in lake marginal areas
where the glacial-lacustrine sediments change
from silts to clays. In these areas, the Sutherland
soils are frequently encountered in lower topo-
graphic positions. Sutherland soils may also be
encountered in complexes with Weyburn soils. In
these areas the lacustrine sediments form a
discontinuous overlay on the glacial till and most
frequently cover the till in the lower topographic
positions . There are 3 522 ha of Sutherland-
Weyburn soils in the map area .

Series -
The Orthic Dark Brown is the dominant series of
the Sutherland Association . It is moderate to low in
organic matter, neutral to mildly alkaline in reac-
tion, low in available phosphorus and high in



available potassium . Permeability is low, but suffi-
cient surface runoff exists to provide for well to
moderately well drained soils. It has high moisture
holding capability .

The Rego Dark Brown Sutherland is moderate
to low in organic matter, mildly alkaline in reaction,
low in available phosphorus and high in available
potassium. Permeability is low but there is gener-
ally some surface runoff providing well drained
conditions .

Saline or Carbonated Rego, Calcareous and
Orthic Dark Brown Sutherland soils have a moder-
ate organic matter content, are mildly to strongly
alkaline in reaction, low in available phosphorus
and high in available potassium. Low permeability
and restricted surface drainage may be recog-
nized by moderately well to imperfectly drained
soil conditions .

Rego and Orthic Humic Gleysol Sutherland
series are high in organic matter and mildly
alkaline in reaction. These soils are probably low in
available phosphorus and high in available potas-
sium . Frequent runoff from upper slopes and low
permeability results in imperfect to very poorly
drained conditions in these soils.
Some chemical, physical and morphological

characteristics of the Orthic Dark Brown Suther-
land series are presented in Appendix I.

Agriculture-
Sutherland soils of clay texture are considered to
be Land Capability Class 2 and those of clay loam
texture to be Class 3. These moderates to moder-
ately severe limitations are attributable to lack of
precipitation .

Map Units-
Five map units have been used to describe the
various combinations of series in the Sutherland
Association in this map area .
Sul-Dominantly Orthic Dark Brown series .
These soils occur primarily on gently undulating
landforms where the Orthic Dark Brown series
extends throughout most slope positions. There
are 746 ha of Sul soils in this map area . These are
considered the best agricultural soils of the Suth-
erland Association.
Su2-Dominantly Orthic Dark Brown series with
significant Rego Dark Brown series . These soils
occur primarily on roughly undulating, knoll and
depression landforms. In these areas the Orthic
Dark Brown predominates through lower and
mid-slopes with the Rego Dark Brown occurring on
upper slopes . There are 5 045 ha of Su2 soils in
this area . The presence of shallow Rego Dark
Brown soils suggests the Su2 soils may be slightly
inferior agricultural soils to Sul .
Su5-Dominantly Gleysolic series . These soils
occur inextensively in nearly level flats which may
be permanently wet or subject to periodic flooding .
There are 425 ha of Su5 soils in the area . They are
poor agricultural soils.
Su6-Dominantly Saline and/or Carbonated
Chernozemic Dark Brown series . These soils are
inextensive, occupying only 104 ha on very gently
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undulating topography where the Saline or Car-
bonated Rego, Calcareous or Orthic Dark Brown
series occur throughout various slope positions .
They are poor agricultural soils.
Su7-Dominantly Orthic Dark Brown series with a
significant combination of Rego and Orthic Humic
Gleysols . These inextensive soils occur in complex
with soils of the W4 and W12 map units, primarily
on roughly undulating, knoll and depression land-
forms. They are slightly inferior agricultural soils to
Sul and Su2 but superior to Su5 and Su6 .

Map Complexes-

Series -

Tuxford Association

Description -
The Tuxford Association consists of a group of
Dark Brown Solonetzic soils formed under a
grassland vegetation in moderately fine to fine
textured, saline glacio-lacustrine deposits and
occurring on undulating landscapes . Tuxford soils
represent a new association for this area, includ-
ing clay loam and clay textured Solonetzic soils
formerly mapped in the Elstow Association . These
soils occur inextensively in the vicinity of Saska-
toon, covering 2 373 hectares .

The parent material of the Tuxford soils is often
a uniform, olive brown color but may contain
specks of carbonate, salts and gypsum or ag-
gregates of darker colored clays. Clay textures
may also be encountered. These deposits are
slightly to moderately calcareous and frequently
are slightly to moderately saline .

Surface textures of the Tuxford soils are pri-
marily clay and clay loam .

Gently undulating, unpatterned or knoll and
depression lacustrine landforms predominate in
this association although roughly undulating, knoll
and depression and dissected forms may occur in
local areas.

Tuxford soils are generally free of stones
although when the lacustrine deposits are shallow
and overlie glacial till, slight to moderate amounts
of stones may occur.

Tuxford soils occur in complexes with Cher-
nozemic Dark Brown soils. In some areas the
lacustrine deposits of the Tuxford Association form
a discontinuous overlay on the glacial till of the
Weyburn Association. They may also occur in
complexes with the Asquith, Bradwell and Elstow
soils in lake marginal areas where the glacio-fluvial
and lacustrine sediments grade rapidly from sand
to silt and clay . Tuxford soils usually are encoun-
tered in lower topographic positions in the above
complexes. There are 404 ha of Tuxford-Asquith,
only 52 ha of Tuxford-Bradwell, 1 243 ha of
Tuxford-Elstow and 342 ha of Tuxford-Weyburn
complexes in this area .

There are three series in the Tuxford Association ;
Dark Brown Solonetz, Solodized Solonetz and
Solod .



The Dark Brown Solonetz series generally is
situated in upper slope positions . It has moderate
amounts of organic matter, neutral to mildly
alkaline reactions, low available phosphorus and
high available potassium. Permeability is low but
surface drainage is sufficient to provide well
drained conditions for most of these soils. It has a
high moisture holding capacity .
The Solodized Solonetz and Solod series of the

Tuxford Association generally occur in the lower
slope positions. They have moderate amounts of
organic matter, neutral to slightly acid reactions,
low available phosphorus and high available po-
tassium levels . Permeability is low and limited
surface drainage usually results in only moderately
well drained soils. It has a high moisture holding
capacity .

Agriculture-
Tuxford soils are considered to be in Land
Capability Classes 3 and 4. They have moderately
severe to severe limitations due to lack of precipi-
tation and adverse structure.

Map Units-
Three map units have been used to describe the
different occurrences of the series of the Tuxford
Association.
Tut-Dominantly Dark Brown Solonetz series
with significant Dark Brown Solod series . These
soils occupy 1 989 ha primarily on gently undulat-
ing landforms. In these areas the Dark Brown
Solonetz occurs on the slightly higher slopes with
the Dark Brown Solod in the lower flats and
depressions. These are the best agricultural soils
of the Tuxford Association.
Tu2-Dominantly a combination of Dark Brown
Solonetz and Dark Brown Solodized Solonetz
series . These soils occur inextensively, occupying
only 104 ha, in an area near Burke Lake . In this
area, the Dark Brown Solonetz occurs in the
uppermost portion of the slope and the Dark
Brown Solodized Solonetz in the lower slope
positions. These are the poorest agricultural soils
of the Tuxford Association because of extensive
areas of the poor structured Solodized Solonetz
series .
Tug-A dominant combination of Dark Brown
Solonetz and gleyed Dark Brown Solonetz Tuxford
series . This is a very local area bordering the city
of Saskatoon, occupying 280 ha. Imperfect drain-
age, poor structure, and presence of salinity
suggest it is a poor area for residential develop-
ment . These soils have somewhat similar agricul-
tural suitability to Tut soils.

Weyburn Association

Description -
The Weyburn Association comprises a group of
Chernozemic Dark Brown soils formed under a
grassland vegetation, developed in medium to
moderately fine textured unsorted glacial till and
occurring on undulating and rolling landforms.
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These soils occur extensively in the Meacham Hills
east of Saskatoon and in the Eagle Hills north of
Biggar . There are 49 155 hectares of Weyburn
soils in the map area .

The parent material of the Weyburn soils is a
uniform, pale olive to light gray color, when dry,
with streaks of lime-carbonate scattered through-
out. These deposits are usually strongly cal-
careous and low in salinity . Loam, sandy loam, and
sandy clay loam parent material textures are most
common .

Loam surface textures are most common in the
Weyburn Association but textures may range from
sandy loam to clay loam .

Landforms of the Weyburn Association range
from gently undulating to strongly rolling but
roughly undulating and gently rolling, knob and
kettle types are most common .

Weyburn soils are generally moderately stony
but may be exceedingly stony, especially in
association with outwash deposits along the South
Saskatchewan River.

Map Complexes-
Weyburn soils occur associated with outwash soils
of the Biggar and Asquith Associations, and with
glacio-lacustrine soils of the Bradwell, Elstow and
Sutherland Associations . Except in complexes
with Biggar soils, where the gravels frequently
occur as isolated patches scattered throughout all
slope positions, the Weyburn soils occupy the
upper slopes with the various other components of
the complex occuring on lower slopes . There are
11 448 ha of Weyburn-Biggar, 14 442 ha of
Weyburn-Asquith, 11 334 ha of Weyburn-Brad-
well, 9 067 ha of Weyburn-Elstow, 7 272 ha of
Weyburn-Sutherland soils.

Soils of the Weyburn Association may be
distinguished from Alert and Keppel soils by the
lack of stratified sands and silts characteristic of
the deposits of these latter associations .

Series -
The Weyburn Association comprises several
series, the extent and occurrence of which are
generally related to the type of landform on which
the soils have developed.

The Orthic Dark Brown series has a low to
moderate organic matter content, neutral to mildly
alkaline reaction, low available phosphorus, and a
high level of available potassium. Moderate per-
meability facilitates well drained conditions in
these soils. Surface drainage is slight . Moisture
holding capacity is moderate to low.

Calcareous and Rego Dark Brown Chernozemic
and Orthic Regosols occur extensively on the
knolls and ridges of roughly undulating and rolling
landforms. The Calcareous Dark Brown series is
perhaps the most extensive of these, especially in
cultivated areas. This series is low to very low in
organic matter, neutral to moderately alkaline in
reaction, low in available phosphorus and high in
available potassium . The deposits in which these
soils have developed have moderately high per-
meability facilitating well drained conditions . The



position of these soils on the tops of steep slopes
promotes excessive surface drainage . These soils
have a low to moderate moisture holding capaci-
ty .

There are several different Gleysolic series in
the Weyburn Association . The nature and extent of
these poorly drained series is quite variable .
Several series frequently occur in one small
depressional area and these may be different from
those encountered in a neighboring depression .
As a result, little attempt is made to distinguish
between these soils . The Orthic Humic Gleysol is
one of the more frequently encountered of these
series . In that it differs little from the Orthic Humic
Gleysol of the Oxbow Association, reference to
page 53 will essentially provide a description of
this soil .
Some chemical, physical and morphological

characteristics of the Orthic Dark Brown Weyburn
series are presented in Appendix I .
Agriculture -
Weyburn soils of loam and clay loam texture and
undulating or gently rolling topography are con-
sidered as Land Capability Class 3 ; sandy loams
are Class 4 . These moderately severe to severe
limitations can be attributed to lack of precipitation
and limited moisture holding capacity . Moderately
and strongly rolling soils are Capability Class 5
which are soils unsuited to cultivation of annual
field crops .
Map Units -
Six map units of the Weyburn Association occur in
this area . These map units generally reflect varia-
tions in the extent of series associated with
different landforms but may also reflect series
variations associated with restricted internal soil
drainage in some areas .
W1-Dominantly Orthic Dark Brown series . Soils
of this inextensive map unit occupy 2 248 he,
primarily on gently to roughly undulating, knoll and

PLATE 11 . Weyburn Association

In the W2 map unit, soils of the Rego and Calcareous Dark
Brown and Orthic Regosol series are widely distributed on
''knobs" while Orthic Dark Brown occur on mid-slopes and

Gleysolic soils in the depressions or 'kettles" .
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depression till plains where the Orthic Dark Brown
series predominates from knoll to depression .
These are the best agricultural soils of the Wey-
burn Association .
W2-Dominantly Orthic Dark Brown series with a
significant combination of Calcareous Dark Brown
and Orthic Regosol series and significant Gley-
solic soils . This is one of the most extensive of the
Weyburn map units, occupying about 28 894 ha
primarily on gently and moderately rolling, knob
and kettle morainic landforms . These are among
the poorest soils of the Weyburn Association
because of the poorly drained depressions and
eroded knolls associated with steep topography .
W4-Dominantly Orthic Dark Brown series with a
significant combination of Calcareous Dark Brown
and Orthic Regosol series . These soils occur
primarily on gently rolling, knob and kettle and
dissected morainic landforms . There are 14 711
ha of W4 soils in the area . Like the W2 soils they
are associated with unfavorable topography and
the widespread occurrence of eroded soils . They
are slightly superior, agriculturally, to W2 soils .
W5-Dominantly Orthic Dark Brown series with
significant Gleysolic soils . This is a very inexten-
sive map unit, occupying only 901 ha . It occurs
most frequently on gently rolling, knob and kettle
moraines . The occurrence of numerous poorly
drained depressions suggest these soils are not as
suitable agriculturally as are W1 soils . They are
more suitable, however, than W2 and W4 soils .
W7-Dominantly Orthic Dark Brown series with
significant Calcareous Dark Brown series and a
significant combination of Saline and Carbonated
Chernozemic and Gleysolic soils . This map unit
covers only 393 ha considered alone, but it occurs
more extensively on roughly undulating, knoll and
depression till plains in complex with Biggar and
Elstow soils . These soils are inferior to W1 soils,
agriculturally, and may be one of the poorest soils
of the Weyburn Association depending upon the
extent and degree of manifestation of salinity .
W12-Dominantly Orthic Dark Brown series with
significant Calcareous Dark Brown series . These
soils occupy 1 968 ha primarily on roughly
undulating, knoll and depression till plains . They
are much more common on upper slopes in
complexes with Asquith, Bradwell, Elstow and
Sutherland soils . Soils of the W12 map unit are
poorer agricultural soils than W1 but superior to
W2 and W4.

Wyandotte Association
Description -
The Wyandotte soils consist of a group of Cher-
nozemic Dark Brown soils formed under a grass-
land vegetation, developed in a complex of mod-
erately fine to fine textured, modified glacial till
and glacio-lacustrine deposits and occurring on
morainic landforms . Wyandotte soils represent a
new association in this area, including soils for-
merly mapped as Weyburn clay loam and com-



plexes of Weyburn with Elstow and Regina . These
soils occur extensively in the Meacham Hills near
St . Denis, where they occupy 2 259 hectares .

The parent material of the Wyandotte Associa-
tion is a grayish-brown, fragmental, clay textured,
moderately calcareous glacial till . Rusty spots and
gypsum streaks and specks usually occur at
depths and may occasionally extend to the sur-
face . This dark colored, clay-rich till is usually
covered by an olive-brown, moderately cal-
careous, sometimes laminated, clay loam to clay
textured till which has numerous blotches of gray,
clay-shales and rusty streaks. Occasionally, on
local areas of smooth topography, a stone free,
lacustrine deposit may occur on the surface . This
weakly calcareous deposit is usually a uniform,
olive color with a massive to fragmental struc-
ture .

Clay loam and clay are the most common
surface textures but loam textures may also be en-
countered .

Landforms of the Wyandotte soils are usually of
a moderately rolling, knob and kettle morainic
nature . The knobs are often quite broad and
rounded. The long, simple, side slopes lead to
shallow, small and rounded depressions.

Stones may vary from being absent in the
glacio-lacustrine to slight and moderate in the
glacial till . Local areas may be excessively stony.

Map Complexes-
Wyandotte soils occur in complexes with Wey-
burn, Keppel and Elstow soils. There are 487 ha of
the Wyandotte-Weyburn complex that represents
parent material complexes of clayey, lacustrine-
modified till and unsorted till . The Wyandotte-Kep-
pel complexes occupy 1 295 ha and represent
mixtures of silty and clayey lacustrine and modi-
fied tills . The Wyandotte-Elstow complexes cover
145 ha and represent mixtures of lacustrine silts
with clayey lacustrine and modified till .

Soils of the Wyandotte Association can be
distinguished from Weyburn soils by their finer

PLATE 12. Wyandotte Association

Wyandotte sons nave formed in "collapsed' glacio-lacustrine
deposits with a resulting landform of long, smooth, rounded

"knolls'' and shallow depressions.
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textures and presence of local areas of glacio-
lacustrine materials. They may be distinguished
from Keppel by their finer textures .

Series -
Rego, Calcareous and Orthic Dark Brown, Orthic
Regosols and a complex of Gleysols are the most
frequently encountered series of the Wyandotte
Association . Of these, the Rego and Calcareous
Dark Brown are the most common . The content of
organic matter in these soils is low if they are
eroded but may be moderately high on other
occasions. They are mildly alkaline in reaction, low
in available phosphorus and high in available
potassium. These well drained soils are slowly
permeable and their common occurrence in upper
portions of relatively steep slopes subjects them to
extensive surface runoff . Moisture content at field
capacity in these soils is high .

The Orthic Dark Brown Wyandotte series is
moderately high in organic matter, neutral to mildly
alkaline in reaction, low in available phosphorus,
and high in available potassium . These well
drained soils are also slowly permeable but they
occur on lower or more gentle slopes and con-
sequently have less surface runoff than the Rego
and Calcareous Dark Brown series . Moisture
holding capacity is also high for this series .

Rego and Orthic Humic Gleysols are probably
the most commonly occurring poorly drained soils
in the Wyandotte Association . These soils are high
in organic matter, mildly alkaline in reaction,
probably low in available phosphorus and are high
in available potassium.

Agriculture -
Wyandotte soils are considered in Land Capability
Class 3 having moderately severe limitations . They
lack adequate precipitation but have sufficient
moisture holding capacity and generally occur on
favorable topography .

Map Units -
Two map units are required to represent the
different occurrences of the series of the Wyan-
dotte Association.
Wy1-A dominant combination of Rego and Cal-
careous Dark Brown series with a significant
combination of Orthic Dark Brown and Gleysolic
series . This is the most extensive map unit,
occupying 1 699 ha primarily on moderately to
strongly rolling, knob and kettle morainic land-
forms. These are the most suitable agricultural
soils in the Wyandotte Association.
Wy2-Dominantly Rego Dark Brown series with a
significant combination of Orthic Regosol and
Calcareous Dark Brown series and significant
Gleysolic soils. These soils also occur on moder-
ately to strongly rolling, knob and kettle morainic
landforms covering only 560 ha in this area . The
deposits in which these soils are formed are
slightly finer textured than the Wy1 soils which
may account for a greater proportion of weakly
developed soils. They are of nearly equal agricul-
tural suitability to Wy1 soils.



THE BLACK SOILS
The Black soil zone in Saskatchewan occupies

that portion of the province between the semi-arid,
open grassland region of the Dark Brown zone and
the sub-humid, wooded region of the Gray soil
zone .

The landscape in the Black zone typically
consists of a tall grass, fescue prairie-aspen grove
vegetation cover in uncultivated areas. The sur-
face horizons of cultivated soils are generally
black in color, reflecting a high content of organic
matter .

The Black soil zone in the Saskatoon map area
extends throughout the northern two-thirds of the
area . The Black soil associations mapped in this
area include : Blaine Lake, Craigmore, Hamlin,
Hoey, Keatley, Krydor, Mayfair, Meota, Oxbow,
Sonningdale, Speers and Whitesand. Chernoze-
mic Black soils dominate all of these associations
except Speers, which is dominantly Black Solon-
etzic. Varying amounts of Regosolic and Gleysolic
soils are included in many of these associations .

Blaine Lake Association

Description-
The Blaine Lake Association is composed of a
group of Chernozemic Black soils formed under a
grassland vegetation . These soils have developed
in medium to moderately fine textured, moderately
calcareous, silty glacio-lacustrine deposits and
occur on nearly level to undulating and gently
rolling glacial lake plains . As such, the Blaine Lake
soils mapped in the present survey have a nar-
rower textural range than in former surveys; light
loam, silty clay, and clay textures being excluded .
The Blaine Lake soils occur extensively through-
out the area, particularly in the Tallman, Marcelin
and Rosthern plains near the town of Blaine Lake
and in the vicinity of Rosthern . There are 76 312
hectares mapped in this association.

The parent material of the Blaine Lake soils is
generally a uniform, grayish-brown color, when
dry, although bands or varves of darker material or
bluish-gray flecks may be present in some locali-
ties . Loam, silty clay loam and clay loam textures
are most common but silt loam and silty clay may
be encountered locally. A slight to moderate
amount of carbonates usually occurs in these
soils. Salinity is generally low but may be slight to
moderate in some areas. These silty lacustrine
deposits are often shallow, less than 1 to 2 m (4 ft)
thick, and overlie various types of subsoils . On the
map, glacial till subsoils are designated /T, and
glacial till and gravels /TG, glacio-fluvial gravels
/G, and sands /S .

Surface textures of the Blaine Lake soils are
predominantly loam but extensive areas of silt
loam, silty clay loam and combinations of these
textures may occur.

The landscapes of the Blaine Lake Association
are generally nearly level to gently undulating
glacial lake plains . In some areas roughly undulat-
ing and gently rolling landscapes with a knoll and
depression pattern of slopes are common . Dis-
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sected landscapes with an externally drained
network of gullies and channels frequently occur in
areas neighboring major drainage ways or along
escarpments.

The Blaine Lake soils are generally free of
stones . In some areas where the underlying glacial
till is close to the surface a slight to moderate
amount of stones may occur, requiring a limited
amount of clearing prior to cultivation and occa-
sional removal thereafter .

The soils in the Blaine Lake Association are
readily distinguished from the medium to moder-
ately fine textured soils of the Oxbow, Mayfair and
Craigmore Associations by the general absence of
stones and the predominance of silty textures in
the Blaine Lake soils. Furthermore, the Blaine
Lake soils occur on smoother landscapes than do
the soils developed on glacial till deposits . Al-
though there is little or no difference in the parent
materials of the Blaine Lake, Hoey, Speers and
Kamsack soils, they can be distinguished on the
basis of the type of profile development. The
variable texture, frequency of contorted bedding
and generally higher carbonate content of the
parent material of the Krydor Association assists in
distinguishing these soils from the Blaine Lake
which have a uniform texture and lower carbonate
parent material with evidence of horizontal bed-
ding .

Map Complexes -
The Blaine Lake soils occur as complexes with
many other Black soils. These areas may repre-
sent mixtures of the silty lacustrine deposits in
which the Blaine Lake soils have developed with
fluvial and lacustrine deposits of a different texture
mapped in the Whitesand, Meota, Hamlin and
Keatley Associations or with the glacial till depos-
its of the Mayfair and Oxbow Associations . In the
complexes with Whitesand, Meota, Mayfair and
Oxbow soils the Blaine Lake soils are most
frequently encountered in lower slopes . There are
508 ha of Blaine Lake-Whitesand, 538 ha of
Blaine Lake-Meota, 26 946 ha of Blaine Lake-
Hamlin, 1 181 ha of Blaine Lake-Keatley, 8 951 ha
of Blaine Lake-Mayfair, and 43 171 ha of Blaine
Lake-Oxbow. There are also complexes of the thin
Chernozemic Black soils of the Blaine Lake Asso-
ciation with Black Solonetzic Speers soils and with
thick Chernozemic Black Hoey soils. In these
complexes, the Blaine Lake soils occur in upper
slopes . There are 3 575 ha of Blaine Lake-Speers
and 2 818 ha of Blaine Lake-Hoey in the map area .
The Blaine Lake soils also occur in complexes with
soils of the Kamsack Association. These areas
represent transitional grassland-forest soils devel-
oped on silty lacustrine parent materials . Blaine
Lake soils are most frequently encountered in the
upper slopes, in these complexes, with the Kam-
sack soils occurring in lower slopes . There are
7 118 ha of Blaine Lake-Kamsack complexes in
the map area .
Series -
The Orthic Black series predominates on nearly all
types of landscapes . It is high in organic matter,



neutral to mildly alkaline in reaction, low in
available phosphorus and very high in available
potassium . These soils are well drained and have a
low surface runoff . The Gleyed Orthic Black Blaine
Lake soils have a similar morphology and compo-
sition to the profile described above with the
exception that the B horizon may be less brightly
colored and may contain mottles indicative of
moderately well to imperfect drainage . Carbonated
and Saline Orthic Black Blaine Lake soils have
streaks of carbonates and salts throughout the A
and B horizons but otherwise have many features
in common with the Orthic Black Blaine Lake soil
described above.

The Calcareous Black Blaine Lake series is of
importance on roughly undulating and gently
rolling landscapes . In these areas it occurs on the
upper portions of slopes . It has a moderate
content of organic matter, mildly alkaline reaction,
low available phosphorus and very high levels of
available potassium . These well drained soils have
a moderately high moisture holding capacity but
this potential is often restricted by excessive
surface runoff . Carbonated and Saline Calcareous
Black Blaine Lake soils, occur in lower slope
positions, have streaks of carbonates and salts
throughout the profile with subsoils being slightly
to moderately saline . Other than for this higher
salinity, these soils have many features in common
with the Calcareous Black series described above.
In some instances these soils may also reflect
imperfectly drained conditions in the form of rusty
colored mottles and drabber colors in the lower
part of the profile . Such soils are termed Gleyed,
Carbonated and Saline Calcareous Black Blaine
Lake .

The Eluviated Black Blaine Lake series occurs
extensively in the lower slopes of gently undulating
landscapes . This series is moderate to high in
organic matter, slightly acid to neutral in reaction,
low in available phosphorus and very high in
available potassium . Permeability is moderate -in
the A horizon and low in the B horizon. This,
coupled with little surface runoff from these soils
results in only moderately well drained conditions .
The Gleyed Eluviated Black Blaine Lake series has
a similar morphology and composition to the
profile described above. In addition, rusty colored
mottles are present in the A and B horizons
indicating conditions of imperfect drainage . Car-
bonated and Saline Eluviated Black Blaine Lake
soils also have many properties in common with
the Eluviated Black Blaine Lake series . They may
also have steaks of carbonates and salts in the A
and B horizons, an indication of temporarily rising
groundwaters .

There are a number of series of the Gleysolic
Order in the Blaine Lake Association. These soils
occur most extensively in the undrained depres-
sions of roughly undulating and rolling landscapes
but may also occur in the low lying "flats" in
smoother landscapes . The most common series in
this complex are the Rego and Orthic Humic
Gleysols and the Humic Eluviated Gleysol . The
latter occurs quite extensively and is most fre-
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quently cultivated . It may be low to moderately
high in organic matter, slightly acid in reaction,
may be low in available phosphorus and high in
available potassium . These soils have slowly per-
meable B horizons which somewhat restrict inter-
nal drainage . They are likely underlain by more
permeable subsoils which enable eventual profile
drainage after short periods of flooding .
Some chemical, physical and morphological

characteristics of the Orthic and Eluviated Black
and Humic Eluviated Gleysol Blaine Lake series
are presented in Appendix I .
Agriculture-
Blaine Lake clay loam and silty clay loam soils are
considered in Land Capability Class 1, having no
significant limitations that restrict their use for
crops. The loam and silt loam soils are Class 2,
having moderate limitations due to somewhat
limited moisture holding capacity .

Map Units -
Nine map units of the Blaine Lake Association
occur in this area . These units represent varying
extents of the series associated with a variety of
landscape and drainage conditions.
B1-Dominantly Orthic Black series . This is one of
the most extensive map units of this association,
covering 15 686 ha primarily on gently and
roughly undulating landscapes . It is one of the
most suitable of the Blaine Lake map units from an
agricultural point of view in that shallow soils and
non-arable, poorly drained areas are at a min-
imum .
B2-Dominantly Orthic Black series with signifi-
cant Calcareous Black and Gleysolic soils. This is
a very inextensive map unit, occupying only 891
ha on roughly undulating and gently rolling land-
scapes . These soils represent one of the less
suitable agricultural soils of the Blaine Lake
Association . The extensive areas of shallow Cal-
careous Black soils on the knolls and numerous
Gleysolic soils in depressions are the most unfa-
vorable features .
B3--Dominantly Orthic Black series with signifi-
cant Eluviated Black series . This is the most
extensive map unit of the Association occupying
30 178 ha on undulating topography . Like the 131
map unit, this is a very suitable group of soils due
to the predominance of relatively thick, good
structured soils high in organic matter and plant
nutrients.
B4^--Dominantly Orthic Black series with signifi-
cant Calcareous Black series . This is a relatively
inextensive map unit, covering 4 103 ha primarily
on rough undulating and gently rolling and often
dissected landscapes . These soils can be consid-'
ered to represent one of the less suitable agricul-
tural soils of the Blaine Lake Association. The
extensive areas of relatively shallow soils on the
knolls and the occasional shallow gullies in the
lower areas are the most unfavorable features.
B5--Dominantly Orthic Black series with signifi-
cant Gleysolic soils. The soils of this map unit
usually occur on roughly undulating, knoll and



depression or ridge and swale landscapes . They
occupy only 549 ha in the area . The presence of
numerous sloughs, which are usually non-arable
and may have some associated salinity, restricts
the agricultural suitability of these soils as com-
pared to the B1 and B3 map units.
86-Dominantly Orthic Black series with signifi-
cant Humic and Low Humic Eluviated Gleysols .
This is a very extensive map unit, occupying about
15 281 he primarily on roughly undulating, knoll
and depression landscapes . The presence of
numerous depressional areas, which are often
non-arable due to wetness or which may be
intensively leached with resulting poor structure
and low fertility, suggests these soils are inferior
agriculturally to those of the B1, B3 and B5 map
units.
137-Dominantly Carbonated or Saline, Gleyed
Calcareous Black soils. These very inextensive
soils (725 he) occur on gently to roughly undulat-
ing areas having restricted internal drainage and
high water tables . Considering the prevailing
salinity, these soils may be of a limited agricultural
value unless used for special, saline-tolerant
crops. As such, they are the poorest agricultural
soils of the Blaine Lake Association.
B8-Dominantly Orthic Black series with signifi-
cant Carbonated or Saline Chernozemic Black
soils. These inextensive soils occupy 1 937 he on
gently to roughly undulating topography . Internal
drainage is usually restricted in these areas
resulting in extensive areas of Carbonated or
Saline Calcareous and Rego Black Chernozemic
soils in the lower topographic positions. The
agricultural potential of these soils is quite varied .
The non-saline soils are highly productive, strongly
saline areas non-productive with various degrees
of salinity and productivity to be expected between
these extremes . As such, B8 soils are slightly to
considerably poorer soils than B1, 83 and B5
depending upon the extent and severity of salin-
ity.

PLATE 13. Blaine Lake Association

Poor emergence and low yields are common in the Low Humic
Eluviated Gleysol Blaine Lake series of the B6 map unit,
especially when adequate fertility levels have not been provid-

ed .
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B9-Dominantly Orthic Black series with signifi-
cant Carbonated and Saline Chernozemic Black
series and significant Gleysolic soils . These soils
occur, locally, in the vicinity of Rosthern, on
roughly undulating knoll and depression land-
scapes . Gleysolic soils occupy numerous depres-
sions in these areas. Carbonated and Saline Orthic
Black soils occur scattered throughout the lower
mid-slopes and are often intermixed with the
dominant Orthic Black series in the upland areas.
There are 6 962 ha of these soils in the area . B9
soils are inferior agriculturally to soils of the B7 , 83
and B5 map units and they may be one of the
poorest of the Blaine Lake Association depending
upon the extent and severity of salinity and the
extent of undrained depressions .

Craigmore Association

Description -
The Craigmore Association consists of a group of
Chernozemic Black soils formed under a grassland
vegetation, developed in medium to moderately
fine textured lake-modified, or sorted, glacial till
and occurring on undulating and rolling land-
scapes . It represents a new association in this area
including soils formerly mapped in the Oxbow
Association or in complexes of Oxbow and Blaine-
Lake . It is considered to be the textural equivalent
of the Keppel Association of the Dark Brown zone .
It is not an extensive soil in this area, occupying
only 12 246 hectares in local areas in the
Sonningdale Plain and Thickwood Hills.

The parent material of the Craigmore Associa-
tion consists of a mixture of highly laminated and
varved silty lacustrine and water sorted glacial till
deposits . The silty lacustrine deposits may be a
uniform, light brownish-gray color or may be light
gray with rusty specks and streaks or light
yellowish-brown with blue-gray streaks. The gla-
cial till is often an olive brown, uniformly colored
deposit, when moist. It is high in silt and relatively
low in sand and gravel . There is generally a
moderate carbonate and low salt content in these
deposits .

Nearly all the surfaces are loam textured with
areas of mixed loam and clay loam textures
occurring less frequently .

The landscapes of the Craigmore Association
are predominantly roughly undulating to gently
rolling, knoll and depression glacial till plains .
Some slopes tend to be long and smooth, charac-
teristic of rolling glacial lake plains .

The Craigmore soils vary from stone-free to
moderately stony and bear a direct relationship to
the degree of modification of the till deposit.

Some of the soils of the Craigmore Association
are very similar to those in the Blaine Lake,
Krydor, Mayfair and Oxbow Associations . It is
particularly difficult to distinguish an area mapped
as Craigmore from one designated as a mixture of
Krydor or Blaine Lake with Oxbow or Mayfair. In
complexes of Krydor or Blaine Lake with Oxbowor
Mayfair, the silty lacustrine soils form a discontin-
uous mantle, covering the basically unsorted



glacial till materials of the Oxbow and Mayfair
Associations . However, in the Craigmore Associa-
tion, the silty lacustrine materials are randomly
mixed with tills of varying degrees of sorting . Most
of these tills have a high silt content and low
content of coarse fragments but some may not be
too different from the tills of the Oxbow and
Mayfair Associations .

Map Complexes -
The Craigmore soils occur as complexes with the
sandy modified tills and glacio-fluvial sands and
gravels of the Sonningdale, Meota and Whitesand
Associations . There 518 ha of Craigmore-Son-
ningdale complexes, 2 144 ha of Craigmore-
Meota complexes, and 207 ha of Craigmore-Whi-
tesand complexes . There is generally no close
relationship between the surficial deposits in-
volved in these complexes and topographic posi-
tion . Consequently, the Craigmore soils can be
expected to occur in any slope position .

Series -
There are four significant series or series com-
plexes in the Craigmore Association . The occur-
rence of these series is closely related to the type
of landscape upon which the soils have devel-
oped .

The Orthic Black series predominates on all
types of landscapes . It is moderately high in
organic matter, neutral in reaction, low in available
phosphorus and very high in available potassium .
Permeability varies from moderate to high, hence
these soils may be either rapidly or well drained .
Moisture holding capacity is moderately high .

The Calcareous Black Craigmore series occurs
more extensively on rolling landscapes where it
occupies the upper positions of slopes . It has a low
to moderate organic matter content, neutral to
mildly alkaline reaction, low available phosphorus
and very high level of available potassium. This
well to rapidly drained soil is also subject to
excessive surface drainage . It also has a modera-
tely high moisture holding capacity .
A complex of imperfectly to very poorly drained

Gleysolic soils occur in some areas . Rego and
Orthic Humic Gleysols and Humic Eluviated Gley-
sols dominate these complexes . These series are
high to very high in organic matter, slightly acid to
mildly alkaline in reaction, low in available phos-
phorus and high in available potassium . Some
chemical, physical and morphological characteris-
tics of the Orthic Black Craigmore series are
presented in Appendix I .

Agriculture -
Craigmore soils of clay loam texture are consid-
ered in Land Capability Class 1 with no limitations,
the loam soils are Class 2 having moderate
limitations, and soils with a fine sandy loam texture
are Class 3 in that they have moderately severe
limitations due to a lower moisture holding capaci-
ty . Unfavorable topography may impose additional
restrictions to certain areas .
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Map Units -

PLATE 14. Craigmore Association

Crop variability, resulting from irregular topography and tex-
tural variability of the deposits is common in Craigmore soils .

Three map units have been established in the
Craigmore Association .
Cm1-Dominantly Orthic Black series . This is the
least extensive of the map units of the Craigmore
Association, occupying 725 ha on roughly un-
dulating and gently rolling landscapes . It is the
most agriculturally suitable of the Craigmore soils
in that relatively thick soils, moderately high in
organic matter predominate throughout most slope
positions .
Cm2-Dominantly Orthic Black series with a
significant combination of Calcareous Black and
Orthic Regosols and a significant combination of
Gleysolic soils . There are 4 652 ha of Cm2 soils in
the area . These soils occur on gently and moder-
ately rolling, knob and kettle morainic landscapes .
Soils of this map unit are perhaps the least suitable
of those in the Craigmore Association from an
agricultural standpoint in that the slopes are
generally steep, thin soils low in organic matter
occur on the knolls, and numerous sloughs which
are often nonarable frequent the depressional
areas. In addition, the steep slopes are subject to
moderate water and wind erosion .
Cm4-Dominantly Orthic Black with a significant
combination of Calcareous Black and Orthic Re-
gosol series . The soils included in this map unit
occur on rolling, knob and kettle morainic land-
scapes . There may be a dissected pattern devel-
oping where water erosion creates a network of
gullies on the long, broad knolls and upper slopes
or where water from one kettle overflows into the
next, cutting a gully between them . There are
6 869 ha of Cm4 soils in the area. These soils also
represent one of the least favorable agricultural
soils of the Craigmore Association due to the
extensive shallow soils, low in organic matter, on
the knolls and the eroded soils associated with the
occasional gullies .



Hamlin Association

Description -
The Hamlin Association consists of a group of
Chernozemic Black soils formed under a grassland
vegetation . These soils have developed in medium
to moderately fine textured, moderately cal-
careous, sandy glacio-lacustrine deposits and
occur on landscapes ranging from nearly level to
strongly rolling . The Hamlin soils represent a newly
named association, established to include light
loam and very fine sandy loam soils formerly
mapped in the Meota Association and light loam
and very fine sandy clay loam soils mapped in the
Blaine Lake Association . It is texturally equivalent
to the Bradwell soils of the Dark Brown zone . The
Hamlin soils are widely scattered throughout the
northern half of the map sheet, occurring most
extensively in the Maymont Plain, in an area from
Radisson to Denholm . The soils of this association
are very extensive, occupying 74 354 ha in this
area .

The parent material of the Hamlin soils is
generally a uniform, pale olive colored deposit.
Contorted bedding and varves are common on
rolling landscapes . Loam, fine sandy loam, and
very fine sandy loam textures, containing greater
than 15% clay, predominate ; fine and very fine
sandy clay loam textures are less frequently
encountered. These deposits are moderately cal-
careous and generally low in salinity, although in
some local, low-lying areas the salinity may be
slight to moderate . These sandy lacustrine depos-
its are often less than 1-2 m (4 ft) thick and overlie
various types of subsoils . On the map, the occur-
rence of glacial till subsoils is designated /T,
glacial till and gravels /TG, glacio-fluvial grav-
els/G, and sands /S .

The surface textures of the Hamlin Association
are predominantly loam, fine and very fine sandy
loam or mixtures of these textures . Limited
amounts of sandy loam, clay loam, fine and very
fine sandy clay loam are also present in some
areas.

The landscapes of the Hamlin Association vary
from nearly level to strongly rolling although nearly
level and undulating, knoll and depression glacial
lake plains predominate. Local areas of rolling lake
plains occur in the Thickwood Hills and south of
Redberry Lake . Dissected landscapes with an
externally drained network of gullies and channels
frequently occur in areas neighboring maior drain-
ageways.

The Hamlin soils are generally stone-free. In
some areas where the underlying glacial till is
close to the surface a slight to moderate amount of
stones may occur, requiring a limited amount of
clearing prior to cultivation and occasional remov-
al in subsequent years.

The soils of the Hamlin Association are readily
distinguished from the medium to moderately fine
textured soils of the Oxbow, Mayfair, Craigmore
and Sonningdale Associations by the predomi-
nance of very fine sandy textures, lack of stones
and the generally smoother landscapes of the
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Hamlin soils . Although there is no difference in the
parent material of the Hamlin and Shellbrook soils
these associations can be differentiated on the
basis of the types of profiles in that Hamlin are
Chernozemic Black and Shellbrook are Cher-
nozemic Dark Gray . Most of the Hamlin soils in this
area are cultivated .

Map Complexes-
The Hamlin soils occur in complexes with many
other Chernozemic Black soils . These areas may
represent mixtures of the sandy lacustrine depos-
its, in which the Hamlin soils have developed, with
fluvial and lacustrine deposits of a different texture
mapped in the Whitesand, Meota, Blaine Lake and
Keatley Associations or with glacial till deposits of
the Mayfair and Oxbow Associations . There are
4 891 ha of Hamlin-Whitesand, 17 238 ha of
Hamlin-Meota, 19 997 ha of Hamlin-Blaine Lake,
611 ha of Hamlin-Keatley, 24 855 ha of Hamlin-
Oxbow and 15 229 ha of Hamlin-Mayfair soil
complexes in the area . Hamlin soils may also
occur in complex with Solonetzic Black soils of the
Speers Association. There are only 166 ha of
these soils in the area . Hamlin soils also occur in
complexes with soils of the Shellbrook Associa-
tion, representing transitional grassland forest
soils developed on a sandy lacustrine deposit.
There are 3 346 ha of Hamlin-Shell brook soil
complexes in the map area .

Series -
The Hamlin Association comprises the Orthic
Black, Calcareous Black, Rego Black, Eluviated
Black, Saline or Carbonated Orthic, Calcareous
and Eluviated Black, Orthic Regosol, Humic and
Low Humic Eluviated Gleysol, and Orthic and
Rego Humic Gleysol series .

The Orthic Black series predominates on most
landscapes . It is generally moderately high in
organic matter, although, when it occurs in the
upper slopes on rolling topography, it may be low
in organic matter due to erosion . This series is
neutral in reaction, low in available phosphorus
and very high in available potassium . These well
drained soils have a moderately high permeability,
low surface drainage, and moderate to low mois-
ture holding capacity .

Carbonated or Saline Orthic Black Hamlin soils
have streaks of carbonates and salts throughout
the A and B horizons . Otherwise, the properties of
these series are similar to those of the Orthic Black
Hamlin described above.
The Calcareous and Rego Black series occur

extensively in the upper portion of slopes on rolling
topography . Excessive surface drainage frequent-
ly results in considerable erosion and as a result
these series are frequenly low in organic matter .
The Carbonated or Saline Calcareous Black com-
monly occurs on undulating topography, bordering
depressions where impermeable subsoils or high
water tables restrict internal soil drainage . Both
series mentioned above are mildly to strongly
alkaline in reaction, low in available phosphorus
and very high in available potassium.



The Eluviated Black Hamlin series occurs ex-
tensively on broad, shallow, low areas associated
with undulating landscapes . These areas enable
some collection and infiltration of water from
upslopes but the lows are too shallow to become
permanently wet areas. The surface horizons of
the Eluviated Black series are high in organic
matter, neutral to slightly acid in reaction, low in
available phosphorus and very high in available
potassium. Permeability is moderate to high in the
A horizons but lower in the B horizon, resulting in
moderately well drained soils. Moisture holding
capacity is low in the A horizons but moderate in
the B horizon . There is generally no surface runoff
from these soils under normal rainfall conditions .

Saline or Carbonated Eluviated Black Hamlin
series may occur in some areas. These moderately
well to imperfectly drained soils are characterized
by streaks of carbonates and salts, generally in the
lower part of the B and the upper C horizons .
Otherwise they have many features in common
with the Eluviated Black Hamlin series described
above.

The Orthic Regosol series of the Hamlin Associ-
ation occurs on the top of excessively drained
knolls in areas of rolling topography . This series is
very low in organic matter, low in available
phosphorus, very high in available potassium and
has a mildly alkaline reaction. These soils are well
drained and have a moderate to low moisture
holding capacity .

There are several different series of Gleysolic
soils in the Hamlin Association . The most common
of these are the Rego and Orthic Humic Gleysol
and the Humic and Low Humic Eluviated Gleysol .
These soils occur most extensively in the un-
drained depressions of roughly undulating and
rolling landscapes but may also occur in the low
lying "flats" on smoother landscapes .

The Rego and Orthic Humic Gleysols are
moderately high to high in organic matter, neutral
to moderately alkaline in reaction, may be low in
available phosphorus, and are high in available
potassium . These soils are generally poorly to very
poorly drained .

The Humic Eluviated Gleysols are high in
organic matter whereas the Low Humic Eluviated
Gleysols have a low organic matter content. They
have a medium to slightly acid reaction, may be
low in available phosphorus and are high in
available potassium. These soils have slowly per-
meable B horizons which restrict internal drainage .
They are likely to be underlain by more permeable
subsoils, however, which enables eventual profile
drainage after short periods of flooding.

Some chemical, physical and morphological
characteristics of the Orthic and Eluviated Black
Hamlin series are present in Appendix I .

Agriculture-
Hamlin soils of very fine sandy loam, loam and very
fine sandy clay loam texture are considered in
Land Capability Class 2, having moderate limita-
tions and soils with fine sandy loam textures as
Class 3 in that they have severe limitations due to a
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limited moisture holding capacity . Unfavorable
topography and salinity may impose additional
limitations in certain areas.

Map Units-
Nine map units of the Hamlin Association occur in
this area . These units represent variations in the
extent of the different series as related to different
types of landforms and drainage conditions .
Hml-Dominantly Orthic Black Chernozemic
soils . This map unit, covering approximately
32 604 ha, is the most extensive map unit in the
Hamlin Association . The landscapes associated
with this map unit are predominantly gently and
roughly undulating, unpatterned, and knoll and
depression types. In that relatively thick, good
structured soils, high in organic matter and many
plant nutrients occur extensively in this map unit, it
is considered one of the most agronomically
suitable soils in this association .
Hm2-Dominantly Orthic Black with a significant
combination of Rego Black, Calcareous Black, and
Orthic Regosols and also with a significant com-
plex of Gleysolic soils. The soils of this map unit
occur inextensively, occupying only 1 502 ha in
local areas south of Whitkow, on rolling lacustrine
landscapes with a knoll and depression pattern .
The steepness of slopes, presence of many
eroded soils low in fertility and the occurrence of
numerous sloughs, which are usually non-arable,
makes the soils of this map unit the least favorable
agriculturally in the Hamlin Association .
Hm3-Dominantly Orthic Black with significant
Eluviated Black Chernozemic soils. This is one of
the more extensive map units of the Hamlin
Association, occupying 18 721 ha . It occurs on
roughly undulating, knoll and depression and
gently undulating, unpatterned glacio-lacustrine
landforms. Like the Hm1 map unit, these soils are
highly suitable, agriculturally, due to the predomi-
nance of relatively thick, favorably structured soils
which are relatively high in organic matter and
have a high fertility status .
Hm4-Dominantly Orthic Black with a significant
combination of Calcareous Black and Orthic Re-
gosol series . This is an extensive map unit,
occupying about 4 506 ha, primarily in areas
south of Whitkow and south of Redberry Lake .
These soils occur on rolling knoll and depression
lake plains which may be somewhat dissected by a
network of gullies leading to large collection
basins . These soils can be considered as some of
the least suitable agricultural soils of those in the
Hamlin Association due to the steep slopes,
presence of many eroded soils with associated
inferior structure and low fertility, and the oc-
currence of shallow gullies.
Hm5-Dominantly Orthic Black with significant
Gleysolic soils. The soils of this map unit occupy
only 166 ha usually on roughly undulating, knoll
and depression lake plains . The Orthic Black soils
predominate throughout most of the mid- and
upslope positions and the Gleysolics in the lower
slopes . The presence of numerous sloughs, which



PLATE 15. Hamlin Association

15 .1 In areas of the Hm3 map unit, Orthic Black series
predominates on mid-and upper slopes and Eluviated
Black on lower slopes on gently undulating glacio-lacus-

trine plains .

15 .2 In areas of the Hm2 map unit Orthic Regosols, Rego
Black and Calcareous Black soils occur widely on upper
slopes, Gleysolic soils in depressions, and Orthic Black
on mid-slopes on moderately rolling glacio-lacustrine

landforms.

15.3 Hm6 soils are common on undulating glacio-lacustrine
landforms that have shallow depressions where Low
Humic Eluviated Gleysols prevail . Surrounding areas are

predominantly Orthic Black soils
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are usually non-arable and which may have some
associated salinity, restricts the agricultural suit-
ability of these soils as compared to the Hint and
Hm3 map units.
Hm6-Dominantly Orthic Black with significant
inclusions of a combination of Humic and Low
Humic Eluviated Gleysols . This map unit occupies
about 7 677 ha, primarily on roughly undulating,
knoll and depression lake plains . The presence of
numerous depressional areas which are often
non-arable due to wetness or which may be
extensively leached with resulting poor structure
and low fertility makes this one of the poorer map
units of the Hamlin Association .
Hm7-Dominantly Carbonated or Saline Cal-
careous Black. These soils are inextensive, occu-
pying 1 792 ha in widely scattered areas often at
the base of a prominent upland or near a large
saline lake . They occur primarily on gently un-
dulating, unpatterned lake plains or on roughly
undulating, knoll and depression lake plains . Due
to the occurence of moderate to high levels of
salinity these soils are generally unsuited for
cultivated crops which have a low salt tolerance .
Hm8-Dominantly Orthic Black with significant
Carbonated and Saline Chernozemic Black soils.
These soils are inextensive in this area, occupying
only about 5 045 ha, generally on undulating knoll
and depression lake plains . The Orthic Black
series occupy the mid- and upper slope positions,
Saline Eluviated Black soils occur in lower mid-
slopes and Saline Calcareous Black series occur
throughout low areas or surrounding the occa-
sional slough . Considering the prevailing salinity,
these soils are not well suited for the production of
crops with a low salt tolerance, but may be suitable
for cereals, forage grasses and legumes with some
salt tolerance.
Hm9-Dominantly Orthic Black with significant
Carbonated and Saline Chernozemic soils and
significant Gleysolic soils. This map unit occupies
2 341 ha on gently undulating to gently rolling lake
plains . Considering the non-arable sloughs and
prevailing salinity this in one of the least suitable of
the Hamlin map units.

Hoey Association

Description -
The Hoey Association is composed of a group of
thick Chernozemic Black soils formed under a
grassland vegetation . These soils have developed
in medium to moderately fine textured, moderately
calcareous silty glacio-lacustrine deposits and
occur on nearly level to undulating glacio-lacus-
trine landforms. Hoey soils represent a new
association in this area, including thick Black soils
formerly mapped in the Blaine Lake Association .
The Hoey soils are inextensive in this area,
restricted to 2 818 hectares in the Marcelin district
usually in complex with Blaine Lake soils.

The parent material of the Hoey soils is general-
ly a uniform, grayish brown color, when dry,



although bands or varves of darker material or
bluish-gray flecks may be present in some local-
ities . Loam, silt loam and silty clay loam textures
are most common . A slight to moderate amount of
carbonates usually occurs in these soils. Salinity is
generally low.

Surface textures of the Hoey Association are
predominantly loam.

The landscapes of the Hoey Association are
gently undulating and usually lacking any distinct
pattern although a knoll and depression pattern
may be present in some of these lake plains .

The Hoey soils are generally free of stones
although in some areas where the underlying
glacial till is close to the surface a few may
occur .

An appreciation of the distinction between Hoey
and Blaine Lake soils can be obtained by referring
to the Blaine Lake Association, page 39 . The
Blaine Lake soils are thin Chernozemic Black with
less than 18 cm of a dark surface horizon.

Map Complexes -
The Hoey soils occur as complexes with the Blaine
Lake soils. These areas represent mixtures of thin
and thick Black soils on similar silty glacio-lacus-
trine deposits .
Series -
The thick Orthic Black is the only series mapped in
the Hoey Association in this area . It occurs
throughout the mid- and lower slopes with the thin
Orthic Black of the Blaine Lake Association
occurring in the upper slope positions . The Orthic
Black Hoey has high content of organic matter, a
neutral to mildly alkaline reaction, low available
phosphorus and very high available potassium
content . These moderately well and well drained
soils have a moderate to high moisture holding ca-
pacity .
Some chemical, physical and morphological

characteristics of the thick Orthic Black Hoey
series are presented in Appendix I .

Agriculture -
Hoey soils are considered to be Land Capability
Class 1, with no significant limitations that restrict
their use for crops.

Map Units --
H1-Dominantly thick Orthic Black. This is the
only map unit in the Hoey Association and it occurs
in complex with the Blaine Lake soils. In these
areas the thinner Blaine Lake soils occur in the
upper slope positions and the thicker Hoey soils in
lower positions of the slope. The very smooth
topography and the presence of thick, favorably
structured soils high in organic matter and plant
nutrients suggests these soils are the best agricul-
tural soils of the map area .

Description -

Keatley Association

The Keatley Association consists of a group of
Chernozemic Black soils formed under grassland
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vegetation in moderately fine to fine textured,
weakly to moderately calcareous, glacio-lacus-
trine deposits and occurring on undulating land-
scapes . The Keatley Association is newly es-
tablished in this area to include soils formerly
mapped as Blaine Lake clay and silty clay and
some areas of Elstow clay . It is the textural
equivalent of the Sutherland Association of the
Dark Brown zone . It occurs primarily in the Keatley
and Aberdeen districts, where it occupies 21 486
hectares .

The parent material of the Keatley soils is often
a uniform, olive color but may contain specks of
carbonate minerals and gypsum or aggregates of
clays which impart various colors to the deposit.
This deposit is predominantly a clay, but clay loam
and heavy clay textures may be encountered .
These deposits may be weakly to moderately
calcareous and are generally non-saline .

Surface textures of the Keatley soils are pri-
marily clay loam and clay, with minor amounts of
loam and heavy clay textures occurring in some
areas.

The landscapes of the Keatley soils are primari-
ly gently and roughly undulating lake plains with a
knoll and depression or dissected pattern.

The Keatley soils are generally free of stones,
although some may be present in areas where the
lacustrine sediments are shallow and glacial till
extends to within 1 to 2 m of the surface.

Map Complexes -
The Keatley soils occur as complexes with other
Black soils in this area . In some areas the
lacustrine deposits of the Keatley Association form
a discontinuous overlay on the glacial till of the
Oxbow Association. Keatley soils also occur in
complexes with the Hamlin and Blaine Lake soils in
lake marginal areas where the lacustrine sedi-
ments are changing rapidly from very fine sand to
silt to clay . There are only 414 ha of Keatley-
Oxbow soils, 383 hectares of Keatley-Hamlin, and
269 hectares of Keatley-Blaine Lake soil com-
plexes in the map area.

Series -
The Keatley Association comprises several dif-
ferent series ; the distribution of which depends on
the nature of the soil landscape.

The Orthic Black series predominates on all
types of landscapes . It is moderately high in
organic matter, neutral in reaction, low in available
phosphorus and very high in available potassium.
Permeability is low in these soils and consequently
they are often only moderately well drained . The
moisture holding capacity of these soils is very
high .

The Rego and Calcareous Black Keatley occur
more extensively on upper slopes in areas of
roughly undulating and gently sloping topography .
These series are moderately high in organic
matter, mildly alkaline in reaction, low in available
phosphorus and very high in available potassium .
Permeability is low but in that some surface runoff
is likely to occur, these soils are usually well



drained . The moisture holding capacity of these
soils is also very high .

The Eluviated Black Keatley series frequents
lower slope positions of some roughly undulating
and gently rolling landscapes . This series is
moderately high in organic matter, neutral to
slightly acid in reaction, low in available phos-
phorus and very high in available potassium .
Permeability is low, especially in B horizons . This,
combined with surface runoff from upper slope
profiles often creates moderately well to imper-
fectly drained soils .

There are a number of series in the Gleysolic
Order within the Keatley Association. The most
common are the Humic and Low Humic Eluviated
Gleysols . The Low Humic Eluviated Gleysol is very
low in organic matter, slightly to medium acid in
reaction whereas the Humic Eluviated Gleysol may
be low to moderate in organic matter and slightly
acid in reaction . Both these series are probably
low in available phosphorus and high in available
potassium. The combined effects of slowly perme-
able B horizons and surface runoff from upper
slopes has led to poorly to very poorly drained
conditions in these soils.

Some chemical, physical and morphological
characteristics of the Orthic and Rego Black
Keatley series are presented in Appendix I .

Agriculture-
Most Keatley soils are considered in Land Capa-
bility Class 1 which suggests there are no signifi-
cant limitations that restrict their use for crops.

Map Units-
Five map units have been established in the
Keatley Association, reflecting slight variations in
extent of the various series brought about by minor
landform variations .
Kt1-Dominantly Orthic Black Chernozemic soils.
These soils occupy approximately 3 419 ha,
primarily on gently undulating, knoll and depres-
sion lake plains where the Orthic Black series
predominates slopes from knoll to depression .
These are the best agricultural soils in the Keatley
Association .
Kt2-Dominantly Orthic Black with a significant
combination of Calcareous and Rego Black as well
as a significant combination of Eluviated Gleysols .
These soils occur primarily on roughly undulating,
knoll and depression lake plains where they
occupy 4 897 ha. Rego and Calcareous Black
soils tend to occupy the knoll position, the Orthic
Blacks occur on the mid-slopes and Eluviated
Gleysols in the depressions. Some of these de-
pressions are permanently poorly drained whereas
others are subject to only periodic or seasonal
flooding . As such, the Kt2 soils are the poorest
agricultural soils of the Keatley Association.
Kt3--Dominantly Orthic Black with significant
amounts of Eluviated Black . This inextensive map
unit occupies only 1 264 ha, mainly on gently
undulating knoll and depression lake plains . The
Orthic Black series predominates throughout the
upper slopes and the lower slopes tend to be long
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and gentle, permitting the development of Eluviat-
ed Black soils . These soils are only slightly inferior,
agriculturally, to the Kt1 soils.
Kt4-Dominantly Orthic Black with a significant
combination of Calcareous and Rego Black Cher-
nozemic soils. This is the most extensive map unit
of this association occupying approximately 8 743
ha primarily on dissected, gently sloping lake
plains . These areas often have shallow gullies
which may require attention to prevent excessive
erosion. These soils are slightly superior agricul-
turally to Kt2 soils but are inferior to other soils in
the Keatley Association .
Kt5--Dominantly Orthic Black with a significant
complex of Gleysolic soils . These soils occupy
3 181 ha, primarily on roughly undulating, knoll
and depression lake plains . In these areas, the
Orthic Black series occurs over the shallow knoll,
down the mid-slope to the edge of the pronounced
depressions which are occupied by Gleysolic
soils . These soils vary from slightly to considerably
inferior to Kt1 and Kt3 soils depending upon the
extent of poorly drained soils.

Krydor Association

Description-
The Krydor Association consists of a group of
Chernozemic Black soils formed under grassland
vegetation, developed in medium to moderately
fine textured, moderately to strongly calcareous,
silty glacio-lacustrine deposits and occurring on
rolling glacial lake plains . The Krydor Association
is newly established in the area to include strongly
calcareous Blaine Lake soils and some soils
formerly mapped in the Cudworth Association .
There are about 17 684 hectares of these soils in
the area, primarily in the Thickwood Hills north and
west of Krydor, and in morainic uplands near
Redberry Lake and Sonningdale .

The parent material of the Krydor Association is
generally a uniform, light brownish-gray color but
this is often altered by a multicolored assortment
of rusty and bluish-gray mottles and aggregates . In
other instances there may be alternate dark and
light colored varves, which are frequently contort-
ed . The deposits are primarily silty but it is not
uncommon to find local pockets of sorted glacial
till or sandy materials contained in the silty
deposit. Krydor deposits are usually strongly
calcareous although areas of moderately cal-
careous deposits are not uncommon. These de-
posits are very low in soluble salts.

Surface textures of the Krydor soils are pre-
dominantly loam and clay loam . Silt loam and fine
sandy loam textures may be encountered to a
limited extent .

Krydor soils usually occur on gently to moder-
ately rolling lake plains which resemble knob and
kettle morainic landscapes . In some areas, a
network of gullies is developing, superimposing a
dissected pattern to the former landscape.

The Krydor soils are generally stone-free, but in
some areas, especially when in association with



glacial till soils, stones may be moderate to exces-
sive .

Characteristics of Krydor soils which distinguish
them from other medium to moderately fine tex-
tured soils in the area are discussed in the
description of the Blaine Lake Association on page
39 . The distinction between Blaine Lake and
Krydor soils is based primarily on the latter soils
being formed in a deposit containing greater
quantities of carbonate and on more strongly
rolling landforms. These two factors result in a
greater occurrence of shallow, calcareous soils in
the Krydor Association .

Map Complexes -
Complexes of Krydor soils and other Chernozemic
Black soils are common . They may occur in
complexes with glacial till deposits of the Oxbow
and Mayfair Associations or with glacio-fluvial and
lacustrine deposits of the Meota, Hamlin and
Keatley Associations . There are 218 ha of Krydor-
Oxbow, 1 212 ha of Krydor-Mayfair, 746 ha of
Krydor-Meota, 290 ha of Krydor-Hamlin and 104
ha of Krydor-Keatley soil complexes in the map
area .

Series -
The characteristic rolling landscapes and easily
eroded deposits of this association have resulted
in the formation of truncated soils, low in organic
matter, in the upper slopes . Soils in the lower
slopes have thicker than normal A horizons and
have more organic matter than is characteristic of
many Black soils of the area .

The Orthic Black series occupying the mid-
slope position predominates on most landscapes .
It is moderately high in organic matter, neutral in
reaction, low in available phosphorus and very
high in available potassium. The moderate perme-
ability of these soils enables well drained condi-
tions to prevail. However, on steep slopes surface
drainage may become excessive. These soils have
a moderate moisture holding capacity .

The Calcareous and Rego Black and Orthic
Regosol series of the Krydor Association all occur
in upper slope positions . They are generally low to
very low in organic matter, neutral to moderately
alkaline in reaction, low in available phosphorus
and very high in available potassium . These soils
have a moderate permeability, but the position of
these soils on the top of steep slopes provides for
excessive surface drainage and limited internal
drainage . These soils have a moderate moisture
holding capacity .

Some chemical, physical and morphological
characteristics of the Orthic and Calcareous Black
Krydor series are presented in Appendix I.

Agriculture-
In general, Krydor soils of clay loam and silty clay
loam texture are considered in Class 2 having
moderate limitations due to limitations in moisture
holding capacity . In the Saskatoon map area,
unfavorable topography would limit the capability
of all Krydor soils to Class 3 .
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Map Units -
There are four map units in the Krydor Association.
The occurrence of numerous eroded and weakly
developed soils in these map units is, in part, a
reflection of the relatively high carbonate content
of the parent material and is also due to the
restricted internal drainage and excessive surface
drainage resulting from the steep slopes and
somewhat impermeable nature of these silty de-
posits .
Kr1-Dominantly Orthic Black with a significant
combination of Rego and Calcareous Black. This
inextensive map unit occupies only 477 ha, on
gently to strongly rolling landforms. These are the
best agricultural soils of the Krydor Association.
Kr2-Dominantly Orthic Black with a significant
combination of Calcareous Black and Orthic Re-
gosol as well as significant amounts of various
Gleysolic soils . These are the most extensive soils
of the association, occupying 9 883 ha on gently
to moderately rolling lake plains . In these areas,
the Orthic Regosol and eroded Calcareous Black

PLATE 16. Krydor Association

16.1 Soils of the Kr2 map unit generally occur on rolling
glacio-lacustrine landforms . In such areas a combination
of Orthic Regosol and Rego and Calcareous Black soils
occur on upper slopes, Orthic Black on mid-slopes and

Gleysolic soils in depressions .

16.2 Severely eroded soils are common in the Kr3 and Kr4
map units, when cultivated .



occur on extreme highs and steep slopes, Orthic
Black on the mid- and lower slopes, with various
Gleysolic soils in the depressions. The widespread
occurrence of shallow soils on the knolls and
poorly drained soils of the depressions suggests
these are less suitable agricultural soils than those
of the Kr1 map unit .
Kr3-A dominant combination of Calcareous
Black, Rego Black, and Orthic Regosol with
significant amounts of Orthic Black. These soils
occupy 1 606 ha, primarily on moderately rolling
lake plains . In these areas the weakly developed
and eroded series occur throughout the upper and
mid-slopes with the Orthic Black series restricted
to lower slopes . The severe erosion of upper slope
soils suggests these are among the poorest of the
Krydor soils.
Kr4--Dominantly Orthic Black with a significant
combination of Calcareous Black and Orthic Re-
gosol. These soils occupy 5 718 ha primarily on
gently and moderately rolling, frequently dissected
lake plains . The weakly developed and eroded
Orthic Regosol and Calcareous Black soils occur
on the uppermost portion of the slopes and the
Orthic Black in the mid- and lower slopes . There
may be a few small, poorly drained depressions on
knoll and depression and weakly dissected land-
scapes . On the more strongly dissected land-
scapes, however, these poorly drained areas are
absent . In that these soils ae not as severely
eroded as those of Kr3, and do not have as
extensive poorly drained soils as Kr2, they may be
considered slightly superior agriculturally to these
latter map units.

Mayfair Association

Description-
The Mayfair Association consists of a group of
Chernozemic Black soils formed under grassland
vegetation, developed in moderately fine textured,
moderately calcareous glacial till and occurring on
undulating and rolling till plains and moraines . The
Mayfair Association is newly established in the
area to include soils developed on moderately
calcareous deposits of heavy loam and clay loam
texture that were formerly mapped in the Oxbow
Association . It is one of the most extensive soils in
the area, occupying about 57 880 hectares, pri-
marily in the Thickwood Hills Upland but also in the
Maymont Plain.

The parent material of the Mayfair soils is a
uniform colored, very dark grayish-brown mixture
of coarse fragments, sands, silts and clays. This
deposit is predominantly a clay loam or sandy clay
loam but occasionally loam or clay textures may be
encountered . These deposits are moderately cal-
careous and generally non-saline . In some locali-
ties fragments of dark gray shale may be observed
as inclusions in the till .
Loam is the dominant surface texture of these

soils. The landscapes of the Mayfair Association
are somewhat varied . Knob and kettle morainic
types, characterized by conical or irregular
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shaped mounds and somewhat rounded depres-
sions or sloughs, are most common but lower relief
knoll and depression and ridge and swale land-
scapes can also be encountered in some areas. In
addition, dissected landscapes with an externally
drained network of gullies and channels frequently
occur in areas neighboring major drainage ways or
along escarpments .

The Mayfair soils vary from slightly stony, where
there are so few stones that there is slight or no
hindrance to cultivation, to exceedingly stony,
where there are sufficient stones to prevent
cultivation until considerable clearing is done .

Soils of the Mayfair Association closely resem-
ble Oxbow, Sonningdale and Craigmore soils.
They may be distinguished from Oxbow by slightly
higher clay and a lower content of carbonate
minerals and from Sonningdale and Craigmore by
higher clay content and the absence of stratified
sands and silts.

Map Complexes-
The Mayfair soils occur as complexes with many
other Chernozemic Black soils. These areas rep-
resent mixtures of the glacial till deposits in which
the Mayfair soils have developed with glacio-fluvial
and lacustrine deposits of the Whitesand, Meota,
Hamlin, Blaine Lake, Krydor and Keatley Associa-
tions . There are 1 328 ha of Mayfair-Whitesand,
2 483 ha of Mayfair-Meota, 18 222 ha of Mayfair-
Hamlin, 9 210 ha of Mayfair-Blaine Lake, 1 099 ha
of Mayfair-Krydor and 1 565 ha of Mayfair-Keatley
complexes. In complexes with Whitesand and
Krydor soils the Mayfair soils are not closely
associated with any specific slope positions but in
complexes with Hamlin, Blaine Lake and Keatley
soils the Mayfair soils almost always occur in
upper slope positions, with the various other
associations occurring in lower slopes . There are
332 ha where the Mayfair soils occur in complex
with Black Solonetzic Speers soils. In addition, the
Chernozemic Black Mayfair soils may occur in
complexes with Chernozemic Dark Gray and Gray
Wooded soils of the Lorenzo Association. These
latter complexes, comprising 23 495 ha, represent
transitional grassland-forest soils developed on a
uniform glacial till parent material where the
Mayfair soils are generally situated in upper slope
positions.

Series -
The Mayfair Association comprises several soil
series . The occurrence of the series is generally
related to the type of landscape upon which the
soils have developed.

The Orthic Black series predominates on all
types of landscapes . It is moderate to low in
organic matter, neutral in reaction, low in available
phosphorus and very high in available potassium .
Thesewell drained soils are moderately permeable
and have a moderately high moisture content at
field capacity .

The Calcareous Black Mayfair series occurs
extensively on rolling and hilly landscapes . It is
generally low in organic matter, neutral to mildly



alkaline in reaction, low in available phosphorus
and high in available potassium . These well
drained soils have a moderate permeability, how-
ever, in that they occur in upper portions of steep
slopes, there is little opportunity for internal
drainage as excessive surface drainage prevails .
These soils have a moderate moisture holding ca-
pacity .

The Eluviated Black Mayfair series is likely to be
of significance in shallow swales or slight depres-
sions in undulating landscapes. This series is
moderately high in organic matter, neutral to
slightly acid in reaction, low in available phos-
phorus and very high in available potassium . The B
horizons of these soils may be slowly permeable .
This, combined with their slope position generally
leads to moderately well to imperfectly drained
conditions prevailing for these soils .

There are a number of Gleysolic series within
the Mayfair Association . They all occur in un-
drained depressional areas. The most common
ones are the Orthic Humic, Humic Eluviated and
Low Humic Eluviated Gleysol .

The Orthic Humic Gleysol is high to very high in
organic matter, neutral to slightly alkaline in
reaction, low in available phosphorus and high in
available potassium . These soils are usually poorly
to very poorly drained.

The Humic Eluviated Gleysol series is high to
very high in organic matter whereas the Low
Humic Gleysol is low in organic matter, these
series are slightly to medium acid in reaction, low
in available phosphorus and high in available
potassium. They have slowly permeable B hori-
zons which restrict internal drainage and results in
temporary flooding, particularly in the spring .

Some chemical, physical and morphological
characteristics of the Orthic, Calcareous and
Eluviated Black and Humic Eluviated Gleysol
Mayfair series are presented in Appendix I .

Agriculture-
Mayfair clay loam soils are considered to be in
Land Capability Class 1 which have no significant
limitations . Soils of loam texture are in Class 2,
having moderate limitations, and sandy loams in
Class 3, with moderately severe limitations due to
limited moisture holding capacity . Unfavorable
topography and stones may further limit the
agricultural capability of these soils in certain
areas.

Map Units-
Six map units have been established in the Mayfair
Association.
Mf1-Dominantly Orthic Black Chernozemic soils.
This is one of the most extensive map units of the
Mayfair Association occupying 7 407 ha . It occurs
primarily on undulating or gently rolling till plains
and moraines . The Orthic Black series predomin-
ates throughout most of the landscape. This is one
of the most suitable of the Mayfair map units from
an agronomic point of view in that shallow soils
and non-arable poorly drained areas are at a
minimum . Areas of dissected landscapes may
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have occasional shallow gullies which may require
special attention to prevent further losses due to
erosion.
Mf2-Dominantly Orthic Black with significant
amounts of Calcareous Black Chernozemic soils
and a significant complex of Gleysolic soils. This is
the most extensive map unit, occupying 17 249
ha . The soils of this map unit commonly occur on
rolling knob and kettle moraines . This map unit is
one of the least suitable from an agricultural
standpoint of those in the Mayfair Association. As
mentioned previously, the slopes are usually
steep, many thin soils low in organic matter occur
on the knolls and the numerous sloughs are
frequently non-arable or may have some associat-
ed salinity . In addition, the steep slopes are
subject to moderate water and wind erosion.
Mf3-Dominantly Orthic Black with significant
Eluviated Black Chernozemic series. These soils
are of limited extent in this map area, occupying
2 901 ha primarily in local areas of roughly
undulating knoll and depression and dissected till
plains . These soils, like those of the Mf1 map unit,
are considered to represent the more suitable
agricultural soils of those in the Mayfair Associa-
tion in that shallow soils characteristic of steep
knolls and ridges and non-arable sloughs are at a
minimum in these areas.
MN-Dominantly Orthic Black with significant
Calcareous Black Chernozemic soils. This is also a
very extensive map unit, occupying about 6 858
ha . The soils included within this map unit often
occur on dissected, rolling morainic areas where a
system of drainage channels or gullies have
developed, but may also occur on rolling knob and
kettle moraines . These soils can be considered to
represent some of the least suitable agricultural
soils of the Mayfair Association . The extensive
area covered by shallow soils on the knolls and the
occasional shallow gullies occurring in the lower
areas along the generally steep slopes are the
most unfavorable features of the soils of this map
unit .

PLATE 17 . Mayfair Association

in areas of the Mt5 map unit the Orthic Black Mayfair series
extends throughout all slope positions except for a few small

depressions where Gleysolic soils occur .



Mf5-Dominantly Orthic Black Chernozemic soils
with a significant amount of Gleysolic soils. The
soils in this map unit occur on roughly undulating,
knoll and depression till plains and gently to
moderately rolling, knob and kettle moraines . This
is one of the most extensive map units of the
Mayfair Association, occupying 15 561 ha. In that
slopes are usually gentle and there is a minimum of
thin soils, this map unit is quite suitable agricul-
turally . F'owever, the presence of numerous
sloughs which may be non-arable and which may
have some associated salinity usually restricts the
suitability of these soils somewhat .
Mf6-Dominantly Orthic Black Chernozemic soils
with a significant amount of Eluviated Gleysol
series . The soils of this map unit generally occur
on gently to roughly undulating, knoll and depres-
sion till plains and gently rolling, knob and kettle
moraines . There are 7 904 ha of Mf6 soils in the
area . The presence of numerous depressional
areas which are often non-arable due to wetness
or which may be intensively leached with resulting
poor structure and low fertility suggests these soils
are inferior agricultural soils to the Mfi, Mf3 and
Mf5 map units.

Meota Association

Description-
The Meota Association consists of a group of
Chernozemic Black soils formed under a grassland
vegetation . These soils have developed in very
coarse to moderately coarse textured, slightly to
moderately calcareous glacio-fluvial and lacus-
trine deposits and occur on topography ranging
from nearly level to strongly rolling . Meota soils
represent a narrow textural range in the current
mapping in that light loam and very fine sandy
loam textures have been excluded . The Meota
soils occur extensively throughout the area, par-
ticularly in the Hafford, Petrofka and Warman
outwash plains but also in the Whitewood Hills and
in the Batoche Sand Hills. The Meota soils are the
most extensive soils of the Black soil zone in this
map area, covering 107 226 hectares .

The parent material of the Meota soils is
generally a uniform, pale olive to yellowish-brown
color when dry. Sandy loam and fine sandy loam
textures are most common but loamy sand and
very fine sandy loam textures may also occur.
Meota soils are generally associated with deposits
having less than 15% clay . Such deposits general-
ly have sufficient clay and silt to impart a weak,
massive structure to these sediments. A slight to
moderate amount of carbonate minerals occur in
these soils. Salinity is generally low but may be
moderate to high in local areas. The sandy
glacio-fluvial and lacustrine sediments in which the
Meota soils have developed may be underlain, at a
depth less than 1 to 2m (4 ft) by glacial till, gravels,
or finer textured lacustrine sediments. These areas
are designated /T, /G, /CL, respectively, on the
map.
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The surface textures of the Meota soils range
from loamy sand to very fine sandy loam .

Landscapes of the Meota Association are pre-
dominantly gently and roughly undulating (with
minor amounts of gently to strongly rolling) and are
usually knoll and depression in nature although a
network of drainage channels has imposed a
dissected pattern to some areas.

The Meota soils are generally free of stones . In
some areas where the underlying glacial till is
close to the surface or where Meota soils occur in
complexes with Oxbow or Mayfair soils, stones
may vary from slight to excessive.

Map Complexes-
The Meota soils occur as complexes with many
other Chernozemic Black soils. In glacio-fluvial
areas, the sandy Meota soils often occur in
complex with coarse sandy and gravelly deposits
of the Whitesand Association as well as with
glacially eroded tills of the Mayfair and Oxbow
Association and the Runway Complex . There are
12 103 ha of Meota-Whitesand, 55 884 ha of
Meota-Mayfair, 2 661 ha of Meota-Oxbow and
756 ha of Meota-Runway soil complexes in the
area . In glacio-lacustrine areas, the Meota soils
may occur as complexes with the fine sandy and
silty Hamlin and Blaine Lake soils. When these
glacio-lacustrine sediments are shallow, Oxbow
and Mayfair soils may also occur as parts of these
complexes. There are 13 436 ha of Meota-Hamlin
and 746 ha of Meota-Blaine Lake complexes in the
map area . Some sandy glacio-fluvial deposits have
been modified to dune topography by wind activi-
ty . Meota soils occupy 22 214 ha in complexes
with Dune Sand soils in these areas. In all of the
complexes mentioned above, the Meota soils
usually occur in the lower slope positions where
the sandy glacio-lacustrine deposits overlie glacial
till, glacio-fluvial gravels or glacio-lacustrine sands
and silts . A notable exception occurs on rolling
morainic landforms where this sequence is fre-
quently reversed with the Meota soils occurring on
the upper slopes and the Hamlin soils on lower
slopes . Meota soils may occur as complexes with
Dark Gray Chernozemic soils of the Shellbrook
Association in areas transitional between the
grassland and forest regions. In these areas, the
Black Meotasoils are most frequently encountered
on upper slopes and the Dark Gray Shellbrook
soils on lower slopes . There are 912 ha of
Meota-Shel[brook soil complexes in the area .

Series -
The Orthic Black Meota series predominates
throughout most of the Meota soil areas. In areas
where the topography is more rolling or the
textures are very sandy, wind erosion has removed
some or all of the soil profile resulting in eroded
Orthic Black and Orthic Regosol series depending
on the severity of the erosion . In other areas, rising
ground waters have resulted in upward movement
of carbonates and soluble salts into the Orthic
Black series . These soils are referred to as Saline
or Carbonated Orthic Black.



The Orthic Black Meota series generally has a
moderate amount of organic matter although the
eroded phase may be very low. These soils are
neutral to slightly alkaline in reaction, low in
available phosphorus and may be high in available
potassium. Permeability is high in these soils,
consequently drainage internally prevails and sur-
face drainage is slight . Moisture holding capacity
is low .

Saline and Carbonated Calcareous and Rego
Black series of the Meota Association frequently
occur in the lower slope positions, often surround-
ing numerous, small depressions on undulating
topography . These series have a moderate organic
matter content, are mildly to strongly alkaline in
reaction, low in available phosphorus and high in
available potassium. Permeability is frequently
impeded at depth by impervious subsoils or high
water tables resulting in imperfectly to moderately
well drained conditions and the occurrence of few
to abundant streaks and spots of carbonates and
salts.

There are a number of series in the Gleysolic
Order in the Meota Association. These soils occur
most extensively in the undrained depressions of
gently and roughly undulating landscapes .
Some chemical, physical and morphological

characteristics of the Orthic and eroded Orthic
Black and Humic Eluviated Gleysol Meota series
are presented in Appendix I .

Agriculture -
Meota soils of the fine sandy loam and sandy loam
texture are considered in Land Capability Class 3,
having moderately severe limitations, and soils of
loamy sand texture are Class 4, with severe
limitations due to low moisture holding capacity .
Unfavorable topography and salinity may also limit
the capability of these soils in certain areas.

Map Units-
Six map units of the Meota Association occur in
this area . These units are generally related to the
texture of the deposit, the nature of the landscape,
present land use, and extent of internal soil
drainage as influenced by water tables and depth
to impervious subsoils .
Met-Dominantly Orthic Black Chernozemic
soils. This map unit, covering 43 480 ha is the
most extensive in the Meota Association . Gently
and roughly undulating and gently rolling, knoll
and depression glacio-fluvial and lacustrine land-
forms are usually associated with these soils.
These are the most suitale agricultural soils of the
Meota Association.
Met-Dominantly Orthic Black with significant
eroded Orthic Black Chernozemic soils . This map
unit, covering 42 000 ha, is one of the most
extensive map units of the Meota Association .
Landforms in these areas range from roughly
undulating to strongly rolling, knoll and depression
glacio-fluvial plains . The presence of considerable
areas of eroded soils would suggest these soils are
inferior agriculturally to Met soils.
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PLATE 18. Meota Association

Meota soils depicting very sparse growth in the eroded Orthic
Black series of the Me 2 map unit .

Me3-Dominantly Orthic Black with significant
Carbonated and Saline Chernozemic Black soils.
This is a relatively extensive map unit in this area,
occupying approximately 4 610 ha on landforms
ranging from gently undulating and unpatterned to
gently and moderately rolling with a knoll and
depression pattern. These soils are slightly to
considerably inferior to Met, depending upon the
extent and severity of salinity and associated
imperfect and poor drainage .
Me4-Dominantly Orthic Black with a significant
combination of eroded Orthic Black and Orthic
Regosols . This is one of the least extensive of the
Meota map units, covering only 2 176 ha. It occurs
primarily on gently to moderately rolling, knoll and
depression glacio-fluvial plains where severe wind
erosion has removed all or a portion of the profiles
occurring in the upper portions of the shopes . As a
consequence, the Orthic Regosol series is fre-
quently encountered in upper slopes where wind
action is not quite as severe and Orthic Black in
the more protected mid- and lower slopes . Consid-
ering the widespread occurrence of severely
eroded soils, these soils are among the least
suitable of the Meota Association .
Me6-Dominantly Orthic Black Chernozemic with
significant Eluviated Gleysols . This is one of the
least extensive of the Meota map units, occupying
only 2 922 ha primarily on gently and roughly
undulating, knoll and depression glacio-fluvial
plains . These soils are less suitable than Met
soils, due to the widespread occurrence of poorly
drained areas.
Me9-Dominantly Orthic Black with significant
Carbonated or Saline Chernozemic soils and
significant Gleysols . These soils occupy 12 038
ha primarily on gently and roughly undulating,
knoll and depression glacio-fluvial landforms.
These soils are less suitable agriculturally than
Met and Me3 map units due to the widespread
occurrence of poorly drained and saline soils.



Description -

Oxbow Association

The Oxbow Association consists of a group of
Chernozemic Black soils formed under a grassland
vegetation, developed in medium textured glacial
till and occurring on undulating and rolling land-
scapes . In the present survey, moderately fine
textured, moderately calcareous deposits have
been excluded from the Oxbow Association .
Oxbow soils occupy 37 355 hectares in an area
surrounding Redberry Lake and in the Waldheim
Plain .

The parent material of the Oxbow Association
consists of a uniform, pale olive to light gray
colored matrix, when dry, with streaks of lime-
carbonate scattered throughout . These deposits
are usually strongly calcareous and low in salinity .
Loam, sandy loam, and sandy clay loam textures
are most common .

Nearly all surface horizons are loam textured
but sandy loams and fine sand loams are common
in some areas.

The landscapes of the Oxbow Association
range from gently undulating to strongly rolling,
with roughly undulating and gently rolling knob
and kettle moraines predominating.

The Oxbowsoils are generally moderately stony
but may be exceedingly stony especially in associ-
ation with outwash deposits .

Soils of the Oxbow Association may be distin-
guished from Mayfair soils by the sandier texture
and higher carbonate content of theOxbow parent
material . They may be distinguished from Son-
ningdale and Craigmore soils by the lack of
stratified sands and silts characteristic of these
latter associations .

Map Complexes-
Oxbow soils occur as complexes with glacio-fluvial
soils of the Whitesand and Meota Associations and
glacio-lacustrine deposits of the Hamlin, Blaine
Lake and Keatley Associations . There are 17 033
ha of Oxbow-Whitesand, 2 786 ha of Oxbow-
Meota, 21 558 ha of Oxbow-Hamlin, 35 728 ha of
Oxbow-Blaine Lake and 2 735 ha of Oxbow-
Keatley soil complexes in the area . In addition to
these complexes with Chernozemic Black soils,
the Oxbow soils occur as complexes with Gray
Wooded Waitville soils in areas transitional be-
tween the prairie and forest regions. There are
2 466 ha of Oxbow-Waitville soils in the area . In
nearly all these complexes, the Oxbow soils occur
in upperslopes with the various other soils in lower
slopes .

Series -
The Orthic Black Oxbow series is moderate to low
in organic matter, neutral to mildly alkaline in
reaction, low in available phosphorus and high in
available potassium . Moderate permeability facili-
tates well drained conditions in these soils. Sur-
face drainage is slight . Moisture holding capacity
is moderate to low.

Calcareous and Rego Black Chernozemic and
Orthic Regosol series occur extensively on the

53

knolls and ridges of roughly undulating till plains
and rolling moraines . The Rego Black series is
perhaps the most extensive of these, especially in
cultivated areas. This series is low to very low in
organic matter, neutral to moderately alkaline in
reaction, low in available phosphorus and high in
available potassium . These well drained soils have
a moderately high permeability but their position
on the tops of steep slopes limits internal drainage
and promotes excessive external or surface drain-
age. These soils have a low to moderate moisture
holding capacity .
Some of the Orthic, Calcareous and Rego Black

Oxbow soils have streaks of carbonates and salts
throughout the A and B horizons . These soils,
referred to as Carbonated or Saline Chernozemic
Black, frequently occur in lower mid-slopes and
indicate restricted internal drainage and the possi-
bility of temporarily rising groundwaters .

The Eluviated Black Oxbow series is of signifi-
cance in shallow swales or slight depressions in
undulating landscapes . This series is moderately
high in organic matter, neutral to slightly acid in
reaction, low in available phosphorus and very
high in available potassium . The B horizons of
these soils may be slowly permeable . This, com-
bined with their slope position generally leads to
moderately well to imperfectly drained conditions
prevailing for these soils .

There are a number of series of the Gleysolic
Order within the Oxbow Association. Since several
different series may be encountered in one small,
depressional area and the nature and extent of
these series may be quite different from those
occurring in a nearby depression, little attempt is
made to classify these soils at the series level . One
of the most frequently encountered series of this
association is the Orthic Humic Gleysol . It has a
moderate organic matter content, medium acid to
neutral reaction, may be low in available phos-
phorus and high in available potassium . The
permeability of the A horizon is moderately high
but is moderately low in the B horizon. This factor,
combined with high water tables restricts internal
drainage in these areas . In that they are situated in
depressional areas, surface drainage does not
exist and consequently these soils have free
surface water for all or a portion of the summer
months .
Some chemical, physical and morphological

characteristics of the Orthic and Rego Black and
Orthic Humic Gleysol Oxbow series are presented
in Appendix I .

Agriculture-
Most Oxbow soils in the map area are considered
in Land Capability Class 3 because they have
moderately severe limitation due to low moisture
holding capacity. Unfavorable topography and
excessive stones may further limit the capability of
these soils to Classes 4 and 5 in some areas.

Map Units-
There are eight map units in the Oxbow Associa-
tion, most of which are related to the type of
landform on which the soils have developed.



01-Dominantly Orthic Black Chernozemic soils.
These soils occupy 6 330 ha primarily on gently to
roughly undulating, knoll and depression till plains
where the Orthic Black series predominates slopes
from knoll to depression . This is the most suitable
map unit, agriculturally, of the Oxbow Associa-
tion .
02-Dominantly Orthic Black with a significant
combination of Rego and Calcareous Black and
Orthic Regosol series as well as significant
amounts of a variety of Gleysolic soils. This is one
of the most extensive of the Oxbow map units
occupying 12 815 ha primarily on roughly un-
dulating till plains and gently and moderately
rolling, knob and kettle morainic landforms. The
02 soils are the least suitable of the Oxbow soils
due to the presence of shallow soils on knolls and
poorly drained depressions.
03--Dominantly Orthic Black with significant Elu-
viated Black Chernozemic soils. This is one of the
least extensive map units of this association,
occupying only 1 253 ha . They occur primarily on
roughly undulating, knoll and depression till plains .
The 03 soils are likely to be slightly less suitable
for crop production than 01 soils due to the
presence of Eluviated Black soils.
04-Dominantly Orthic Black with a significant
combination of Rego and Calcareous Black and
Orthic Regosols. These soils frequently occur on
roughly undulating and gently rolling dissected
morainic landforms but may also be encountered
on roughly undulating to moderately rolling topog-
raphy, especially when it occurs as part of- a soil
complex. There are 4 195 ha of 04 soils in the
map area . These soils are one of the least suitable
agricultural soils of the Oxbow Association . The
extensive areas of shallow soils on the knolls and
steep slopes are the most unfavorable features.
OS-Dominantly Orthic Black with a significant
combination of Gleysolic soils. These inextensive
soils occupy only 2 072 ha . They occur primarily
on undulating and gently rolling till plains . These
soils are slightly less suitable than 01 and 03
soils, agriculturally, due to the widespread occur-
rence of poorly drained soils .
06-Dominantly Orthic Black with significant Elu-
viated Gleysols . These soils occur primarily on
roughly undulating knoll and depression till plains
where they occupy 4 185 ha . They are also
frequently encountered in complexes with Blaine
Lake soils . The presence of numerous depression-
al areas which are often non-arable due to wetness
or which may be intensively leached, with resulting
poor structure and low fertility, suggests these
soils are inferior agriculturally to those of the 01,
03 and 05 map units.
07-Dominantly Orthic Black with significant Cal-
careous Black Chernozemic soils. These soils
occupy only 3 532 ha considered alone, but occur
more extensively in complexes with Blaine Lake
and Hamlin soils on roughly undulating, knoll and
depression landforms. These soils are slightly less
suitable, agriculturally, than 01 soils due to the
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presence of shallow soils on upper slopes . They
are, however, superior to 04 soils.
08-Dominantly Orthic Black with a significant
combination of Rego and Calcareous Black Cher-
nozemic as well as significant amounts of Gley-
solic soils . This inextensive map unit occupies
2 973 ha . Gently rolling, ridged moraines are
common but smoother landscapes associated with
complexes with Hamlin and Whitesand soils also
occur. 08 soils are slightly less suitable agricultur-
al soils than 07 soils but are superior to 02 and 04
soils.

Speers Association

Description-
The Speers Association is composed of a group of
Black Solonetzic soils formed under a grassland
vegetation . These soils have developed in medium
to moderately fine textured, moderately cal-
careous and saline, silty glacio-lacustrine deposits
and occur on nearly level to undulating glacio-la-
custrine landforms. Soils of the Speers Associa-
tion are newly established in the area to include
Solonetzic soils formerly mapped in the Blaine
Lake Association . It is the textural equivalent of the
Hanley Association of the Dark Brown zone. The
Speers soils are inextensive in this area, occurring
primarily in complexes with Blaine Lake soils in an
area west of Speers .

The parent material of the Speers soils is
generally a uniform, grayish brown color, when
dry. Silty clay loam and clay loam textures are
most common but loams may also be present .
Slight to moderate amounts of carbonates and
salts are usually present. These silty lacustrine
deposits are usually quite shallow, less than 1 to
2m (4 ft), generally overlying glacial till . Such
areas are designated with a /T on the map.

Surface textures of the Speers soils are usually
loam or clay loam .

Landscapes of the Speers Association may be
very gently undulating or gently to roughly un-
dulating with a slight knoll and depression pat-
tern .

The Speers soils are generally free of stones,
although a moderate amount may be present in
some local areas where the glacial till is at or near
the surface.

The Speers soils may be readily distinguished
from soils such as Blaine Lake, Hoey and Krydor,
which are also developed on silty glacio-lacustrine
deposits, by the presence of poorly structured
Solonetzic soils.

Map Complexes-
The Speers soils nearly always occur as com-
plexes with Blaine Lake soils. As such, these areas
represent a complex of Chernozemic Blaine Lake
soils, generally occurring in upper slopes where
the parent material is low in salts, and Solonetzic
Speers soils which usually occur in lower slopes
that have become ''charged'' with sodium and
other salts from rising ground waters ; both on an
otherwise similar silty lacustrine deposit. Fine



sandy lacustrine and glacial till deposits may also
be encountered in these complexes, and are
designated by the Hamlin and Oxbow Associa-
tions .

Series -
Black Solonetz is the dominant series of the
Speers Association but Black Solodized Solonetz
and Black Solod soils are also present. The
occurrence of these series is related to the
presence of soluble salts and imperfect internal
soil drainage in these areas.

The Black Solonetz Speers is moderately high
in organic matter, slightly acid to neutral in
reaction, low in available phosphorus and high in
available potassium . Permeability is generally
moderately low, especially in the B horizon and
there may be little surface runoff . Consequently
many of these soils are only moderately well
drained . Moisture holding capacity is moderate in
the A and high in the B horizon.

Agriculture -
The Speers soils are considered to be in Land
Capability Class 2 in that they have moderate
limitations due to unfavorable structure .

Map Units-
Ssl-Dominantly Black Solonetzic soils including
the Solonetz, Solodized Solonetz and Solod
series . These soils generally occur on very gently
undulating areas in complex with Blaine Lake and
Hamlin soils. The occurrence of the poor struc-
tured, Black Solodized Solonetz series suggests
these are the least suitable soils in the Speers As-
sociation.
Ss3--Dominantly Black Solonetz . These soils are
very inextensive. They occur on gently undulating
topography and are usually in complex with Blaine
Lake soils. The Ss3 are the most suitable agricul-
tural soils of the Speers Association .

Description-

Sonningdale Association

The Sonningdale Association comprises a group of
Chernozemic Black soils formed under a grassland
vegetation, developed in moderately coarse to
moderately fine textured, lake modified or sorted
glacial till and occurring on rolling morainic land-
scapes . Sonningdale soils are newly established in
the area to include areas with extensive re-sorted
till, formerly included in the Oxbow Association . It
is not an extensive soil in this area, occupying
about 2 100 hectares in local areas near the town
of Sonningdale .

The parent material of the Sonningdale Associ-
ation consists of a mixture of fine and very fine
sandy lacustrine, water-sorted, and unsorted gla-
cial till deposits . The sands may be very uniform in
nature or may be varved or banded with finer
textured materials, with the varves often being
highly contorted . The glacial till included in these
sediments is frequently loose and friable in nature
and has a high sand content near the surface. It
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becomes less sorted with depth; the content of fine
sand decreases, the gravel, coarse sand and clay
content increases and the consistency of the
deposit becomes more firm . There is generally a
moderate carbonate and low salt content in these
deposits .

Surface textures of the Sonningdale soils are
loam and fine sandy loam .

Sonningdale soils occur primarily on gently and
moderately rolling, knob and kettle morainic land-
forms.

The Sonningdale soils vary from stone-free to
moderately stony and bear a direct relationship to
the degree of fluvial and lacustrine modification of
the till deposit.
Some of the soils of the Sonningdale Associa-

tion are very similar to those mapped in Hamlin-
Oxbow or Hamlin-Mayfair complexes. In these
complexes, the sandy lacustrine deposits form a
discontinuous mantle, covering the basically un-
sorted glacial till materials of the Oxbow and
Mayfair Associations throughout the lower slopes .
In the Sonningdale Association, however, the
sandy lacustrine materials are more randomly
distributed with tills of varying degrees of sorting,
most of which are quite sandy and lacking nu-
merous coarse fragments but some of which may
not be too different from the tills of the Oxbow and
Mayfair Associations .

Map Complexes -
The Sonningdale soils occur as complexes with
the Craigmore and Whitesand soils. The Son-
ningdale-Craigmore complex (642 ha) represents
a group of Chernozemic Black soils on a mixture of
sandy and silty glacio-lacustrine and modified tills.
In some areas these complexes may also include
local gravelly areas of the Whitesand Associa-
tion .

Series -
There are three significant series or series com-
plexes in the Sonningdale Association . The occur-
rence of these series is related to the type of
landscape and degree of sorting of the deposit in
which these soils have developed .

The Orthic Black Sonningdale is low to modera-
tely high in organic matter, mildly alkaline in
reaction, low in available phosphorus and high in
available potassium . Permeability varies from
moderate to high and consequently internal drain-
age is good and external drainage is limited.
Moisture holding capacity is low to moderate .

The Calcareous Black Sonningdale series is low
to moderately high in organic matter, mildly al-
kaline in reaction, low in available phosphorus and
high in available potassium . These soils have a
moderate to high permeability and may frequently
be rapidly drained. Their occurrence in upper
portions of steep slopes often limits internal
drainage due to excessive surface drainage . Mois-
ture holding capacity is low to moderate .
A complex of Gleysolic soils occur in some

areas, with the Low Humic Eluviated Gleysol series
predominating in this complex. This series is low in



organic matter, slightly to medium acid in reaction,
probably low in available phosphorus, and high in
available potassium . Permeability of the A horizons
is moderately high, but is moderately low in the B
horizon . This factor, combined with high water
tables, for at least a portion of the year, creates
imperfect to poor drainage in these soils. Consid-
ering their topographic location, surface drainage
is restricted, consequently these soils have free
surface water for all or portions of the summer.

Some chemical, physical and morphological
characteristics of the Orthic and Calcareous Black
Sonningdale series are present in Appendix I .

Agriculture -
Sonningdale soils are considered to be in Land
Capability Class 3 in that they have moderately
severe limitations due to limited moisture holding
capacity . Unfavorable topography may add further
limitations to the agricultural capability of these
soils in some areas.

Map Units-
There are three map units in the Sonningdale
Association ; generally reflecting the texture of the
deposit and nature of the topography on which the
soils have developed .
Sd1-Dominantly Orthic Black Chernozemic . This
is the least extensive of the Sonningdale soils,
occupying 321 ha . These soils occur primarily on
gently undulating till plains . They are the most
suitable agricultural soils of the Sonningdale As-
sociation.
Sd2-Dominantly Orthic Black with a significant
combination of Rego and Calcareous Black Cher-
nozemic as well as significant amounts of Gley-
solic soils . These soils occur on gently and
moderately rolling, knob and kettle landforms
where they occupy 1 046 ha . These are the least
suitable agricultural soils of the Sonningdale As-
sociation due to the presence of shallow soils on
the upper slopes and poorly drained soils of the
depressions.
Sd4-Dominantly Orthic Black with a significant
combination of Rego and Calcareous Black Cher-
nozemic. These soils occupy 663 ha on moderate-
ly rolling, somewhat dissected knob and kettle
landforms. These soils are less suitable than Sd1
soils, agriculturally, but superior to Sd2 soils .

Description -

Whitesand Association

The Whitesand Association comprises a group of
Chernozemic Black soils formed under agrassland
vegetation and developed in coarse to moderately
coarse textured, slightly to moderately calcareous
glacio-fluvial deposits . These soils occur on a wide
range of undulating and rolling landscapes . The
Whitesand soils occupy 19 540 hectares in the
area . They are most extensive in the Hafford,
Petrofka and Warman plains .

The parent material of the Whitesand soils is
generally a uniform, pale brown color, when dry.
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Sandy loam, loamy sand and loam textures, which
may contain large amounts of gravels, are most
common but gravelly loams may also be present. It
should be noted that a gravelly phase of a texture
is designated when the soil contains an amount of
gravel equivalent to over 15% by volume of the fine
earth (< 2 mm) separate . Soils containing gravels
in amounts greater than 45% of the fine earth
fraction are designated gravelly loams. Some of
these deposits may have sufficient silt and clay to
impart a weak massive structure whereas others
may be loose, unconsolidated gravels with a single
grain structure. The coarse textured deposits are
typically free of carbonates and salts but some of
the sandy loams and loams may be slightly to
moderately calcareous and slightly saline . These
gravelly, glacio-fluvial deposits may be underlain,
at a depth of less than 1 to 2m (4 ft) by glacial till .
Such areas are designated /T on the map .

The surface textures of the Whitesand soils
range from gravelly loam to loam . In outwash
deposits, the surface texture is frequently finer
than that of the subsoil.

Landscapes of the Whitesand Association are
predominantly very gently to roughly undulating,
although gently rolling forms are also quite fre-
quently encountered and moderately and strongly
rolling are not uncommon . A knoll and depression
pattern prevails most frequently, but ridged pat-
terns associated with eskers and crevasse fillings
also occur.

The Whitesand soils may be free of stones in
some areas and may be excessively stony in
others .

Map Complexes-
Complexes of Whitesand soils with other Cher-
nozemic Black soils are common . In glacio-fluvial
areas, the coarse sandy and gravelly Whitesand
soils often occur in complex with finer outwash
sands of the Meota Association (10018 ha) as well
as with glacially eroded tills of the Mayfair (2 020
ha) and Oxbow (2 040 ha) Associations . On
occasion, the outwash Whitesand deposits may be
covered inextensively by very fine sandy and silty
glacio-lacustrine deposits in which Hamlin (788
ha), Blaine Lake (1 006 ha), and Krydor (445 ha)
soils have formed . In other areas, the finer sands
may have been duned with the result being the
formation of complexes of Whitesand and Dune
Sand soils (642 ha). Local gravelly kames, eskers
and crevasse fillings may be encountered in
morainic areas resulting in further complexes of
Whitesand soils with those of the Sonningdale
(425 ha) as well as the Oxbow and Mayfair
Associations . Whitesand soils also occur in com-
plexes with Dark Gray Chernozemic soils . In these
areas, the Whitesand soils occur on the more arid,
upper, gravelly slopes and the Glenbush on the
lower slopes . There are 528 ha of Whitesand-
Glenbush soils in the map area .

Series -
There are fewer series in the Whitesand Associa-
tion than in many of the other associations of the



area. They include Orthic Black, Saline and
Carbonated Black Chernozemic, and Saline and
Carbonated Gleysolics .

The Orthic Black Whitesand is the most com-
mon of these series . It generally has a moderate
content of organic matter, although the eroded
phase may be very low. These soils are neutral to
mildly alkaline in reaction, low in available phos-
phorus and high in available potassium. Perme-
ability is very high in these soils, consequently
internal drainage is rapid and surface drainage is
slight . Water holding capacity is low.

In some lower topographic positions, where
water tables are high or where impermeable
subsoils restrict internal drainage, a complex of
Saline and Carbonated Orthic, Rego and Cal-
careous Black Chernozemic soils may occur.
These soils have a moderate content of organic
matter, mild to strongly alkaline reaction, high
available phosphorus and available potassium
content. Permeability is moderate to high, espe-
cially in upper horizons of these soils but restricted
drainage is often encountered, at depth, resulting
in moderately well to imperfectly drained condi-
tions. There is little opportunity for surface drain-
age from these soils.

Some chemical, physical and morphological
characteristics of the Orthic Black Whitesand
series are presented in Appendix I.

Agriculture-
Whitesand soils of fine sandy loam to loam texture
are considered to be in Land Capability Class 3
and sandy loam and loamy sand textures in Class
4. These moderately severe to severe limitations
are attributable to low moisture holding capacity .

Map Units-
Ws1-Dominantly Orthic Black. This is the most
extensive map unit of this association, occupying
9 925 ha on landforms ranging from gently un-
dulating, unpatterned to gently and moderately
rolling with a knob and kettle pattern. In these

PLATE 19. Whitesand Association

Soils of the Whitesand Association often yield poorly, espe
cially the wind-eroded areas characteristic of the Ws2 map

unit .
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areas the Orthic Black series occurs throughout
most slope positions. Soils of the Ws t map unit are
the best agricultural soils of this association .
Ws2-Dominantly Orthic Black with significant
eroded Orthic Black Chernozemic . These soils
comprise 2 694 ha usually in areas of gently
rolling landforms where cultivation has led to
severe wind erosion . This erosion has removed all
of the A horizon from some of the soils in upper
slopes, leaving the B horizon of the Orthic Black as
the surface horizon. These are the soils referred to
as eroded Orthic Black . Ws2 soils are less
suitable, agriculturally, than Ws1 soils due to the
presence of these eroded soils.
Ws3-Dominantly Orthic Black with significant
complex of Carbonated or Saline Black Cher-
nozemic and Gleysolics . This inextensive map unit
occupies only 1 989 ha. It occurs on very gently
undulating landforms. In these areas the Orthic
Black occurs on the upper and mid-slopes with the
Carbonated and Saline Rego, Calcareous or Orth-
ic Blacks occurring in the lower slopes . Saline and
Carbonated Gleysolics occur infrequently in fairly
large shallow depressions . Soils of the Ws3 map
unit are slightly to considerably inferior to Ws1
soils depending upon the extent and severity of
salinity .

THE DARK GRAY SOILS
The Dark Gray soil zone in Saskatchewan

represents a transitional soil and vegetation region
between the parkland, Black soil zone and the
wooded, Gray soil zone where the soils appear to
have developed under alternative sequences of
grassland and woodland vegetation .

In the Saskatoon map area there is not a broad
region or zone of Dark Gray soils but rather
isolated areas, frequently mixed with Black and
Gray soils . The Dark Gray soils in this area include
the Glenbush, Kamsack, Lorenzo, and Shellbrook
Associations . Gleysolic soils are included in many
of these associations .

Glenbush Association

Description -
The Glenbush Association comprises a group of
Chernozemic Dark Gray soils formed under a
grassland and forest vegetation, developed in
coarse to moderately coarse textured, slightly to
moderately calcareous, glacio-fluvial deposits and
occurring on a variety of undulating and rolling
landforms. The Glenbush soils are inextensive,
occurring primarily in the Thickwood Hills .

The parent material of the Glenbush soils is very
similar to the parent material of the Biggar Associ-
ation, described on page 27.

The surface textures of the Glenbush soils
range from sandy loam to gravelly loam .

Landforms of the Glenbush Association are
predominantly gently rolling, knob and kettle
moraines and glacio-fluvial plains .



The Glenbush soils may be free of stones in
some areas and excessively stony in others .

Map Complexes-
Glenbush soils occur only as minor inclusions with
other soils in this area. The nature and extent of
these complexes are mentioned with the dominant
association of the complex .

Series -
Only one series, the Orthic Dark Gray Cher-
nozemic, is mapped in the Glenbush Association . It
is low in organic matter, slightly acid in reaction,
low in available phosphorus and probably low in
available potassium . Permeability is high, resulting
in rapidly drained soils. Surface runoff and mois-
ture storage are low.

Agriculture-
Glenbush soils of gravelly loam and sandy loam
textures are considered to be in Land Capability
Class 3. These moderately severe and severe
limitations can be attributed to limited moisture
holding capacity .

Map Units -
Gbl-Dominantly Orthic Dark Gray Chernozemic.
This is the only map unit in the Glenbush Associa-
tion in this area . It always occurs in complexes with
other soils.

Description -

Kamsack Association

The Kamsack Association consists of a group of
Chernozemic Dark Gray soils formed under a
grassland and forest vegetation . These soils have
formed in medium to moderately fine textured,
moderately calcareous, silty glacio-lacustrine de-
posits and occur on undulating and rolling land-
forms. These soils occur primarily in the Waldheim
and Rosthern Plain but are always sub-dominant in
complexes with other soils.

The parent material of the Kamsack soils is very
similar to that of the Blaine Lake soils, described
on page 39 .

Surface textures of the Kamsack soils are
predominantly loam but clay loam textures may
also be encountered .

The landscape of the Kamsack soils is generally
undulating with a knoll and depression pattern .
Kamsack soils are typically free of stones but in

this area the glacio-lacustrine deposits in which
they have formed are frequently shallow and
overlie glacial till . As a consequence, a moderate
amount of stones may be anticipated in most
Kamsack soil areas .

Kamsack soils can be readily distinguished from
the Dark Gray Lorenzo soils by fewer stones and
the predominance of silty textures . Although there
is little difference in texture between Kamsack and
Blaine Lake, Speers, Krydor, and Hoey soils, the
Kamsack soils may be recognized by dark gray
rather than black surface colors when cultivated
and by thinner Ah horizons and prominent Ae
horizons when uncultivated .

58

Map Complexes -
Kamsack soils may occur in complexes with Blaine
Lake, Hamlin, Shellbrook, Mayfair and Oxbow
soils . These complexes usually represent a topo-
graphic sequence of Black and Dark Gray soils
developed in a parent material complex of sandy
and silty glacio-lacustrine and glacial till deposits .
In these complexes, the Kamsack and Shellbrook
soils can be expected to occur in the lower
topographic position with the Black soils devel-
oped in either glacial till or lacustrine situated in
the upper positions of slopes . They may also occur
in complex with Lorenzo soils where the lacustrine
Kamsack soils are likely to occur in lower slopes
with the glacial till Lorenzo in upper slopes .

Series -
The principal series of the Kamsack Association
are the Orthic Dark Gray, Eluviated Dark Gray,
Humic and Low Humic Eluviated Gleysol .

The Orthic Dark Gray is the dominant series in
most areas . It is moderately high in organic matter,
neutral to slightly acid in reaction, low in available
phosphorus and very high in available potassium .
These well drained soils have a moderate perme-
ability, low surface runoff and moderate moisture
holding capacity .

The Eluviated Dark Gray Kamsack series has a
low to moderate organic matter content, slightly to
medium acid reaction, low available phosphorus
and very high available potassium content . Perme-
ability is moderately high in the surface horizons
but lower in the B horizon . In addition, surface
runoff may be limited and consequently these soils
are frequently only moderately well or imperfectly
drained. Moisture holding capacity is low in the
surface but high in the B horizon .

The Humic Eluviated Gleysol is moderately high
in organic matter whereas the Low Humic Eluviat-
ed Gleysol is usually low. They both are slightly to
strongly acid in reaction, may be low in available
phosphorus and high in available potassium . They
occur in slope positions associated with the
accumulation of surface water in the spring and
intermittently throughout the summer and hence
may be regarded to be imperfectly to poorly
drained.
Some chemical, physical and morphological

characteristics of the Orthic and Eluviated Dark
Gray Kamsack series are presented in Appendix
1 .
Agriculture -
Kamsack soils of loam texture are generally
considered in Land Capability Class 1 in that there
are no significant limitations to production of
cultivated crops. In the Saskatoon map area,
however, they would appear to be more appro-
priately placed as Class 2 in that they have
moderate limitations due to unfavorable structure,
created by the presence of thick Ae horizons that
are relatively low in organic matter .
Map Units-
There are three map units in the Kamsack Associ-
ation in this area . These map units reflect dif-



ferences in kind and distribution of series asso-
ciated with different landforms.
K1-Dominantly Orthic Dark Gray Chernozemic.
This is an inextensive map unit, usually occurring
in complex with Blaine Lake and Oxbow, or with
Lorenzo soils on undulating knoll and depression
till plains . These are the most suitable soils,
agriculturally, in this association .
K6-Dominantly Orthic Dark Gray with significant
Eluviated Dark Gray Chernozemic soils. This is the
most extensive map unit of the soils of the
Kamsack Association in this area . These soils
generally occur in complex with Blaine Lake and
either Mayfair or Oxbow soils. The presence of
strongly leached Eluviated Dark Gray series which
are low in organic matter and nitrogen and have
associated structural limitations, suggests they are
inferior soils, agriculturally, to K1 soils.
K7-Dominantly a combination of Orthic and
Eluviated Dark Gray Chernozemic with significant
Humic and Low Humic Eluviated Gleysolic series .
These soils also occur in complex with Blaine Lake
and either Mayfair or Oxbow soils. The presence
of strongly leached Eluviated Dark Gray and Low
Humic Eluviated Gleysol series which are low in
organic matter and nitrogen and have associated
structural limitations added to the poorly drained
features of the Low Humic Eluviated Gleysol
suggest these are the least suitable soils in this
association .

Lorenzo Association

Description -
The Lorenzo Association comprises a group of
Chernozemic Dark Gray soils formed under grass-
land and forest vegetation . These soils have
developed in a moderately fine textured, moder-
ately calcareous glacial till, and on undulating and
rolling landscapes . Lorenzo soils represent a
newly established association in this area includ-
ing soils on moderately calcareous, moderately
fine textured tills that were formerly mapped in the
Whitewood Association. Lorenzo soils are the Dark
Gray textural equivalent of the Mayfair soils of the
Black soil zone . Some 6 008 hectares have been
mapped in this association, primarily in the Thick-
wood, Whitewood and Eagle Hills .

The parent material of the Lorenzo soils is
similar to that described for the Mayfair soils on
page 49.

The Lorenzo soils usually have a loam textured
surface horizon but sandy loam and clay loam
textures are encountered locally.

Landforms of the Lorenzo Association include
knob and kettle moraines, knoll and depression
and ridge and swale till plains . Dissected land-
forms with an externally drained network of gullies
and channels also occur.

The Lorenzo soils vary from slightly to exceed-
ingly stony.

Lorenzo soils are readily distinguished from
Kamsack and Shellbrook soils by the presence of
stones, from Mayfair and Oxbow by dark gray

59

rather than black surface colors, and from Meeting
Lake by thicker Ah and thinner Ae horizons when
uncultivated and darker surface colors when cul-
tivated.

Map Complexes-
Lorenzo soils occur as complexes with Kamsack
soils (1647 ha) which are also Chernozemic Dark
Gray, as well as with Chernozemic Black Mayfair
soils (1969 ha) and Gray Wooded soils of the
Meeting Lake Association (2694 ha). In complexes
with Kamsack and Meeting Lake soils the Lorenzo
soils occur in the upper slopes whereas in com-
plexes with Mayfair soils they most frequently
occur in lower slope positions.

Series -
The principal series of the Lorenzo Association are
the Orthic Dark Gray, Eluviated Dark Gray, Rego
and Orthic Humic Gleysol, and Humic and Low
Humic Eluviated Gleysol .

The Orthic Dark Gray Lorenzo is the dominant
series of the Lorenzo Association. It is moderately
high in organic matter, slightly to medium acid in
reaction, low in available phosphorus and very
high in available potassium . These well drained
soils have a moderate permeability, low surface
runoff and moderate moisture holding capacity .

The Eluviated Dark Gray Lorenzo has a low to
moderate organic matter content, slightly to medi-
um acid reaction, low available phosphorus and
very high available potassium levels . Permeability
is moderately high in the surface horizons but
lower in the B horizon. In addition, surface runoff
may be limited and consequently these soils may
only be moderately well or imperfectly drained .
Moisture holding capacity is low in the surface but
high in the B horizon.

The Rego and Orthic Humic Gleysols are very
high in organic matter, neutral to moderately
alkaline in reaction, may be low in available
phosphorus but high in available potassium. They
occur in slope positions associated with accumu-
lation of surface water for a considerable portion
of the growing season and hence may be consid-
ered to be poorly to very poorly drained.

The Humic Eluviated and Low Humic Eluviated
Gleysols range from low to moderately high in
organic matter, slightly to strongly acid in reaction,
may be low in available phosphorus and high in
available potassium. These soils have slowly per-
meable B horizons which restrict internal drainage
but may have more permeable subsoils or low
water tables which enable eventual drainage after
flooding .
Some chemical, physical and morphological

characteristics of the Orthic and Eluviated Dark
Gray Lorenzo series are presented in Appendix I .

Agriculture -
Lorenzo soils of clay loam texture are considered
to be in Land Capability Class 2. They have
moderate limitations due to unfavorable structure
created by low organic matter levels in surface
horizons . Agricultural capability of these soils may



be further limited due to unfavorable topography,
low fertility, and severe stoniness in some areas.

Map Units -
There are four map units in the Lorenzo Associa-
tion . These map units reflect differences in kind
and distribution of these series associated with
different landforms.
Lzl-Dominantly Orthic Dark Gray Chernozemic .
These soils occupy only 860 ha considered alone,
but occur more extensively in complexes with
Mayfair and Kamsack soils on roughly undulating,
knoll and depression and dissected till plains and
gently to moderately rolling, knob and kettle
moraines . These are the best agricultural soils of
the Lorenzo Association.
Lz3-Dominantly Orthic Dark Gray with significant
Eluviated Dark Gray Chernozemic soils . This is the
most extensive map unit of the Lorenzo Associa-
tion occupying 3 957 ha on roughly undulating to
gently rolling, knoll and depression and dissected
till plains . The presence of the Eluviated Dark Gray
soils which are lower in fertility and have a
structure which tends to "bake" in the spring,
suggest these soils are less suitable than Lz1
soils.
Lz5--Dominantly Orthic Dark Gray with significant
combination of Rego and Orthic Humic Gleysols .
These inextensive soils occupy only 632 ha,
considered alone, but also commonly occur in
complex with Mayfair and Meeting Lake soils on
gently to moderately rolling, knob and kettle
morainic landforms. These soils are less suitable,
agriculturally, than Lz1 soils due to the presence
of poorly drained depressions . In that Eluviated
Dark Gray soils are less extensive they are better
soils than Lz3 soils.
Lz6-Dominantly Orthic Dark Gray with a signifi-
cant combination of Humic and Low Humic Elu-
viated Gleysols . These soils occur inextensively,
occupying only 559 ha, on roughly undulating and
gently rolling, knob and kettle morainic landforms.
The presence of numerous depressional areas,
which are often non-arable due to wetness or
which may be intensively leached with resulting
structure which tends to ''bake" in the spring, and
low fertility suggests these soils are inferior agri-
culturally to the other map units of the Lorenzo As-
sociation.

Description -

Shellbrook Association

The Shellbrook Association consists of a group of
Chernozemic Dark Gray soils formed under a
grassland and forest vegetation . They have devel-
oped in medium to moderately fine textured,
moderately calcareous, sandy glacio-lacustrine
deposits and on undulating landforms . They occur,
in complexeQ with other soils, primarily in the
Waldheim r-

	

Rosthern plains .
'q-he parent material of the Shellbrook soils is

v

	

similar to that of the Bradwell soils described
c.

	

)age 28. The sandy glacio-lacustrine deposits
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in which the Shellbrook soils have developed are
often quite shallow, less than 1 to 2 m (4 ft),
overlying glacial till and are designated /T on the
soil map .

Surface textures are predominantly loam and
very fine sandy loam .

Landscapes of the Shellbrook Association are
generally undulating with a knoll and depression
pattern .

Shellbrook soils are usually developed on shal-
low glacio-lacustrine deposits overlying glacial till
and consequently a slight to moderate amount of
stones can be expected in most areas .

Map Complexes -
Shellbrook soils frequently occur in complexes
with Hamlin, Blaine Lake, Kamsack, Lorenzo and
Mayfair soils . These complexes represent a topo-
graphic sequence of Chernozemic Black and Dark
Gray soils often developed in a parent material
complex of sandy and silty glacio-lacustrine and
glacial till . In these complexes the Shellbrook soils
can be expected in lower topographic positions in
close association with Kamsack soils .

Series -
The Orthic Dark Gray, Eluviated Dark Gray, Humic
and Low Humic Eluviated Gleysols constitute the
principal series of the Shellbrook Association in
this area .

The Orthic Dark Gray dominates in most areas .
It is moderately high in organic matter, neutral to
slightly acid in reaction, low in available phos-
phorus and very high in available potassium.
These well drained soils have a moderately high
permeability, low surface runoff and moderately
low moisture holding capacity .
The Eluviated Dark Gray Shellbrook series has

a low to moderate organic matter content, slightly
to medium acid reaction, low available phosphorus
and very high available potassium content. Perme-
ability is high in the surface horizons but lower in
the B horizon. In addition, surface runoff is limited
in this position and, in fact, water accumulates
from runoff from upslope positions. As a con-
sequence, these soils are only moderately well to
imperfectly drained . Moisture holding capacity is
low in the surface and moderate in the B horizon .
The dominant features of the Humic Eluviated and
Low Humic Eluviated Gleysols are quite similar to
those of the Kamsack Association described on
page 58 .

Agriculture-
Shellbrook soils of very fine sandy loam to loam
texture are considered as Land Capability Class 2 ;
those of fine sandy loam texture as Class 3. These
moderate to moderately severe limitations are
attributed to low moisture holding capacity .

Map Units -
Two map units of the Shellbrook Association occur
in this area .
Sb3--Dominantly Orthic Dark Gray with signifi-
cant Eluviated Dark Gray Chernozemic series . The
soils of this map unit occur inextensively in



complex with several other Black and Dark Gray
soils. They generally occur on roughly undulating
and gently rolling topography . These soils are
considered the most favorable map unit in this
association but low fertility and structures which
tend to "bake'' in the spring seriously affect the
productivity of these soils.
Sb6-Dominantly a combination of Orthic and
Eluviated Dark Gray with significant Humic and
Low Humic Eluviated Gleysols . This is also an
inextensive map unit generally occurring in areas
of gently undulating topography and usually in
areas dominated by soils of the Hamlin Associa-
tion . These soils are less favorable, agriculturally,
than those of the Sb3 map unit due to the presence
of Eluviated Gleysols . Such soils are low in fertility,
have a structure which tends to "bake" and are
often wet in the spring necessitating delaying
seeding, or in some years, completely preventing
seeding.

THE GRAY WOODED SOILS
The Gray soil zone in Saskatchewan is primarily

associated with the mixed-wood (aspen, spruce,
pine) boreal forest zone which extends from near
the fringe of agricultural settlement northward onto
the Pre-Cambrian Shield in northern Saskat-
chewan . Gray soils may also occur as scattered
sections throughout the transitional, -Dark Gray
zone and also in wooded sections of the Black soil
zone .

In the Saskatoon map area there are three areas
of Gray Wooded soils. The one in the Thickwood
Hills is on the southern edge of the boreal forest
zone whereas the areas in the Redberry and Eagle
Hills represents local wooded belts in the grass-
land-aspen grove zone . In all areas, aspen stands
occur on the uplands and lakes and meadows
occur in the lower areas. The surface horizons of
cultivated fields are gray in color, often forming a
strong contrast to the dark colors of surrounding
Black and Dark Gray, soils.

The Gray Wooded soil associations mapped in
this area include the Meeting Lake and Waitville
Associations .

Meeting Lake Association

Description -
The Meeting Lake Association includes a group of
Gray Wooded soils formed under a forest vegeta-
tion . They have developed in moderately fine
textured, moderately calcareous glacial till and
occur on undulating till plains and rolling moraines .
The Meeting Lake soils represent a new associa-
tion to this area . They include soils formed on
moderately calcareous, moderately fine textured
glacial till formerly mapped in the Waitville Associ-
ation. They are the textural equivalent of Lorenzo
and Mayfair soils of the Dark Gray and Black soil
zones respectively . These soils occur extensively
in the Thickwood and Eagle Hills, occupying
13 022 hectares .
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The parent material of the Meeting Lake soils is
very similar to that of the Mayfair soils described
on page 49.

Surface textures of Meeting Lake soils are
predominantly loam but sandy loams also occur.

Roughly undulating, knoll and depression and
dissected till plains and gently to moderately
rolling, knob and kettle and dissected moraines
represent the major landforms of the Meeting Lake
soils.

Meeting Lake soils vary from moderately to
exceedingly stony.

Meeting Lake soils can be distinguished from
Lorenzo soils by a general absence of Ah horizons
and thicker Ae horizons when uncultivated and
lighter colored surfaces when cultivated . They may
be distinguished from Waitville soils by a lower
content of carbonate minerals and a slightly higher
clay content in the parent materials. The lower
carbonate content in the material appears to be
reflected in thicker A and B horizons in the
Meeting Lake than in Waitville soils .

Map Complexes-
Meeting Lake soils cover 559 ha in complexes with
Chernozemic Black Whitesand soils. There are
also 311 ha of Meeting Lake-Kamsack, 6 879 ha
of Meeting Lake-Glenbush, and 8 672 ha of
Meeting Lake-Lorenzo soils representing com-
plexes of Gray Wooded and Chernozemic Dark
Gray soils . In most of these complexes, the
Meeting Lake soils occur in the lower slopes with
the Black and Dark Gray soils on the upper portion
of slopes .

Series -
The Orthic Gray Wooded and Dark Gray Wooded
comprise the dominant series of the Meeting Lake
Association but Rego and Orthic Humic Gleysols
and Humic and Low Humic Eluviated Gleysols also
occur.
The Orthic Gray Wooded Meeting Lake series is

very low in organic matter, slightly to medium acid
in reaction, low in available phosphorus and very
high in available potassium. As a consequence of
the very low organic matter levels of these soils the
available nitrogen is also very low. Permeability is
moderately low especially in the B horizon. As a
result, these soils are frequently only moderately
well drained, especially on gentle slopes where
surface runoff is slight . Moisture holding capacity
of the B horizons of these soils is moderately
high .

Other than being slightly higher in organic
matter and available nitrogen, the Dark Gray
Wooded is very similar to the Orthic Gray Wooded
series .
The Rego and Orthic Humic Gleysols and the

Humic and Low Humic Eluviated Gleysols in the
Meeting Lake are very similar to those in the
Lorenzo Association, described on page 59.
Some chemical, physical and morphological

characteristics of the Orthic and Dark Gray Wood-
ed Meeting Lake series are presented in Appen-
dix I .



PLATE 20. Meeting Lake Association

Soils of the Meeting Lake Association are often used for
improved pasture, as in the Lizard Lake pasture, north of Big-

gar .

Agriculture-
Meeting Lake soils are considered as Land Capa-
bility Class 3. They have moderately severe
limitations due to unfavorable structure, created
by the low organic matter content of surface
horizons . These soils are often further limited by
low fertility, unfavorable topography and stoni-
ness .

Map Units -
Five map units have been established in the
Meeting Lake Association some of which do not
occur alone but in complex with soils of other as-
sociations .
Mtl-Dominantly Orthic Gray Wooded. These
soils occupy 5 718 ha on frequently dissected,
roughly undulating and gently rolling landforms
along the northern edge of the map area . These
soils are less suitable, agriculturally, than Mt2 and
Mt3 soils due to the widespread occurrence of the
poor structured Orthic Gray Wooded series which
is low in fertility and particularly low in available ni-
trogen .
Mt2-Dominantly Orthic Gray Wooded with signif-
icant Dark Gray Wooded. This is the most exten-
sive map unit of the Meeting Lake Association,
occupying 3 885 ha . It most commonly occurs on
gently rolling, knob and kettle moraine in the Eagle
Hills . These soils are slightly inferior to Mt3 soils
due to the occurrence of poor structured soils of
low fertility in the Orthic Gray Wooded series .
Mt3-Dominantly Dark Gray Wooded. This is an
inextensive map unit occurring in complex with
Lorenzo soils on roughly undulating, knoll and
depression till plains . These are the best soils of
the Meeting Lake Association in that surface
horizons are higher in organic matter . As a result,
structural limitations such as "baking" in the
spring and low available nitrogen levels are not as
severe as other map units.
Mt4-Dominantly a combination of Dark Gray
Wooded and Orthic Gray Wooded with significant
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Gleysols . This is also an inextensive map unit,
occupying only 3 419 ha on gently rolling, knob
and kettle moraines in the Eagle Hills, These soils
are less suitable, agriculturally, than Mt3 soils due
to the presence of soils of poor structure, low
fertility, and poor drainage .
Mt6-A dominant combination of Orthic Gray
Wooded and Dark Gray Wooded with significant
Humic and Low Humic Eluviated Gleysols . These
soils commonly occur in complex with Glenbush
soils on roughly undulating, dissected till plains
and rolling, knob and kettle morainic areas, but
may also occur on moderately rolling, knob and
kettle moraines in complex with Lorenzo soils. All
these areas are in the vicinity of Lac la Peche, in
the Thickwood Hills . These soils are less suitable
than Mt3 and Mt4 soils due to the presence of soils
of poor structure, low fertility and poor drainage .

Waitville Association

Description -
The Waitville Association comprises a group of
Gray Wooded soils formed under forest vegeta-
tion . They have developed on medium to moder-
ately fine textured, strongly calcareous glacial till
and occur on rolling morainic landforms. The
Waitville soils, as currently mapped, exclude mod-
erately calcareous and moderately fine textured
deposits formerly included in this association . It is
a very inextensive soil occurring as a minor
inclusion with Oxbow soils in the Redberry Hills .

The parent material of the Waitville soils is very
similar to that of the Weyburn soils described on
page 36 .

Surface textures of the Waitville soils are
predominantly loam .

Knob and kettle moraines are the dominant type
of landforms of Waitville soils.

Waitville soils are moderately to extremely
stony.

Map Complexes -
The Waitville soils in this area occur only in
complex with Oxbow soils . In this complex, the
Chernozemic Black Oxbow soils occur in the
upper and mid-slope and the Gray Wooded Wait-
ville soils through the well to imperfectly drained
lower slopes .

Series -
Only one series, the Dark Gray Wooded Waitville,
has been mapped in this area . Except for the
parent material being sandier and higher in car-
bonate, this series is similar in many properties
described for the corresponding series of the
Meeting Lake Association on page 61 .

Agriculture-
Waitville soils of loam texture are considered as
Land Capability Class 3. They have moderately
severe limitations due to poor structure . Unfavor-
able topography and low fertility may further limit
the capability of these soils.



Map Units-
There is only one map unit in this association in the
Saskatoon map area .
Wv3-Dominantly Dark Gray Wooded . This map
unit occurs in complex with Oxbow soils in a local
area near Redberry Lake .

GLEYSOLIC AND ORGANIC SOILS
Many of the soils described in previous sections

have inclusions of Gleysolic soils which are too
small to separate from the major well drained soils
at the present map scale. When sufficiently large
areas occur, however, they are separated from the
associated well drained soils. Such soils are
described in this section. Most of these areas are
called the Meadow Complex but in the north-east-
ern portion of the map area Sedge Peat Com-
plexes may also be encountered .

Description -
The Meadow Complex includes a group of Gley-
solic soils of variable texture, developed in collu-
vial deposits associated with local, intermittently
flooded areas . About 19 238 hectares are mapped
in this complex.

The parent material of the Meadow Complex is
highly variable, ranging from sand to clay texture,
frequently banded with fine or coarse mineral
layers or with organic layers . The salt content of
these deposits is usually quite high .

These soils generally occur on nearly level or
depressional landforms. Stones may be encoun-
tered, especially on the margins of some of these
areas.

Series -

Meadow Complex

Rego and Orthic Humic Gleysols and Saline or
Carbonated Rego and Orthic Humic Gleysols are
the most common series in this complex. They are
moderate to very high in organic matter, neutral to
strongly alkaline in reaction . They are poorly to
very poorly drained. In the north-east corner of the
map area thin layers of peat may cover these
poorly drained soils. These soils are then referred
to as peaty, Carbonated or Saline Rego Humic
Gleysols .

Agriculture -
Meadow soils are non-arable due to wetness.
Some areas may be suited to improved pasture
whereas others may be too wet to improve.

Map Units -
Mw1-Dominantly a combination of Orthic and
Rego Humic Gleysols . The soils of this map unit
are widely scattered throughout the area, usually
occurring in small, isolated depressions or larger,
level to very gently undulating flats . There are
2 258 ha of Mw1 soils in the area . These soils are
suited to pasture or in some years to hay produc-
tion .

63

Mw2-Dominantly Carbonated and/or Saline
Rego Humic Gleysols . The soils of this map unit
are also widely scattered throughout the map area .
They are most frequently encountered in large,
very gently undulating flats but may also occur in
smaller depressions. There are 6 516 ha of Mw2
soils in the area . They may be used for pasture or
hay but are less suitable than Mw1 soils for this
purpose.
Mw3-Dominantly a combination of Saline and/or
Carbonated Rego and Orthic Gleysols and Saline
and/or Carbonated Rego and Orthic Humic Gley-
sols . These are the most extensive of the Meadow
soils in this area, occupying 9 842 ha primarily in
relatively small depressions. These areas tend to
be wetter than the Mw1 and Mw2 areas. The
sedge vegetation is not as abundant in these
wetter areas with the result being Gleysolic soils
low in humic materials. These soils may be used
for pasture and perhaps hay production but are
less suited for this use than other Meadow soils.
Mw4-Dominantly peaty, Carbonated and/or Sa-
line Rego Humic Gleysols . These soils are inex-
tensive, occupying only 622 ha which are usually
in complex with soils of the Sedge Peat Complex.
In these areas the peaty Gleysols occur in the
marginal areas of large meadows. The peat thick-
ens towards the centre, where the Sedge Peat
soils occur . These soils have a limited suitability
for hay and pasture.

Description -
The soils in the Sedge Peat Complex represent
7 303 hectares of Organic soils in the north-east-
ern portion of the map area . These soils have
formed in quite large, relatively shallow, basin-
shaped depressions. These depressions have
become filled with the partially decomposed re-
mains of sedges, rushes and grasses. The peaty
deposits are generally only 1 to 2 m thick, but
occasionally may extend to greater depths . Mar-
gins of these areas may have peaty layers less
than 45 cm thick . These latter soils are mapped in
the Meadow Complex.

The sedge peats in this area are generally
neutral to slightly alkaline in reaction . They may
have free lime-carbonates or salts at depths and
appear, from their smell, to be very high in sul-
fur.

Agriculture-

Sedge Peat Complex

Sedge Peats, in their present condition, are
unsuitable for the production of cultivated crops
but may be suited for limited forage or pasture.
The presence of sandy materials underlying the
peat would severely limit the productivity of these
soils if they were drained.

Map Units -
Two map units have been established in this
complex to distinguish shallow from deep peats.
SP1-Dominantly unconsolidated sedge peat, 45
to 90 cm thick. These soils are of sedge origin



throughout and, as such, can be considered as
Terric Fenno-Mesisols . There are 3 398 ha of SP1
soils in the map area .
SP2-Dominantly unconsolidated sedge peat,
greater than 90 cm thick. These soils are also of
sedge origin throughout and considering their
greater depth to mineral soil have been classified
as Typic Fenno-Mesisols . These are 3 905 ha of
SP2 soils in the map area .

MISCELLANEOUS SOILS
Miscellaneous soils include complexes of series

of the Chernozemic, Solonetzic, Regosolic, and
Gleysolic orders developed on deposits that have
a high degree of variability . Therefore, the soils
included in the following section do not have the
specific characteristics used to define a soil
association and are better referred to as Soil
Complexes. These soils are common to all zones in
the area .

Alluvium Complex

Description -
The Alluvium Complex includes Chernozemic,

Solonetzic, Regosolic and Gleysolic soils of vari-
able texture, developed on recent alluvial depos-
its .

The parent materials of this complex vary widely
in texture, color, lime-carbonate and salinity .
Extreme horizontal or vertical variability in any of
these characteristics frequently occurs.

Surface texture of the Alluvium soils range from
sand to clay .

Alluvium soils are most frequently associated
with recent flood plains of major rivers or streams.
Flat to undulating topography is most common .

Alluvium soils are generally free of stones but
may be underlain by stony glacio-fluvial or glacial
till deposits .

Series -
There are many series in the Alluvium Complex .
Some of the more common ones are : Rego and
Calcareous Chernozemic, Carbonated and/or Sa-
line Orthic Regosol, Rego Gleysol and Carbonated
or Saline Rego Gleysol, Rego Humic Gleysol and
Carbonated or Saline Rego Humic Gleysol, and
Solonetz, Gleyed Solonetz and Carbonated or
Saline Solonetz .
Agriculture -
Most soils of the Alluvium complex are uncultivat-
ed . They are considered in Land Capability
Classes 5 and 6 in that they are only suitable for
production of forage crops or native pasture due to
wetness and salinity . Local areas may be suited for
cultivated crops and are considered as Land
Capability Class 3 and Class 4.

Map Units-
Av1-Dominantly Rego Chernozemic . These soils
occupy 2 890 ha in the Pike Lake area and along
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the North Saskatchewan River where deposition of
materials from the river combined with accumula-
tion of organic matter from grass vegetation
between floods has resulted in the formation of
soils high in organic matter . As such, they are the
best agricultural soils of the Alluvium Complex.
Av4-Dominantly Carbonated or Saline Orthic
Regosols . These soils occupy 228 ha in the Pike
Lake area . They occur in areas of restricted
internal drainage and as a consequence carbon-
ates and salts deposited by flooding from the river
are not completely removed between floods .
These soils are slightly to considerably poorer than
Av1 soils depending upon the degree of salinity .
Av6-Dominantly Carbonated or Saline Rego
Humic Gleysols . These imperfectly to poorly
drained soils occupy 4 828 ha along several
poorly developed flood plains in this area . Such
areas are flooded occasionally and have poor
internal drainage . These areas are suitable only for
forage production .
Av9-A complex of Solonetzic, Gleyed Solonet-
zic, Regosolic, and Carbonated and Saline Solon-
etzic and Regosolic soils. These soils occupy 414
ha in large saline flats bordering on the Blaine
Lakes. In these areas, the Gleyed and Saline
Orthic Regosol occurs in slightly lower topo-
graphic positions with Gleyed Solonetz and thin,
weakly developed Solonetz and Solodized Solon-
etz in the slightly higher areas. They are suitable
only for forage production, usually_ pasture.
Av1G-Through a printing error, an area centred
in Section 31, Township 43, Range 5, shown as
Av10, should have been edited as the Av1 map
unit .
Av12-Dominantly Carbonated and/or Saline
Chernozemics with a significant complex of Saline
Regosols and Saline and/or Carbonated Rego
Humic Gleysols . These soils occupy 1 699 ha in
imperfectly to poorly drained flats bordering on
Radisson and Buffer Lakes_ These soils are
considered poorer than Av1 soil areas due to
widespread salinity and poor drainage .
Av13-Dominantly Carbonated and/or Saline
Chernozemics with a significant complex of Rego
Gleysols, Rego Humic Gleysols, and Saline
and/or Carbonated Rego Gleysols and Rego
Humic Gleysols . These soils occupy 5 004 ha in
imperfectly to poorly drained areas surrounding
some of the Blaine Lakes and along weakly
developed channels between Saskatoon and
Rosthern . These soils are slightly better agricul-
tural soils than the Av12 soils in that salinity is not
as severe . They are best suited for forage pro-
duction.

Description -

Dune Sand

The Dune Sand Association consists chiefly of
very coarse to moderately coarse textured Rego-
solic and weakly expressed Chernozemic soils
developed on aeolian or wind-worked sandy gla-
ciofluvial and lacustrine deposits . This association



occupies 59 995 hectares primarily in the Moose
Woods and Batoche Sand Hills .
The parent material of the Dune Sand soils is

yellowish-brown to grayish-brown in color. It has
no structure, being loose in nature . It is generally
free of lime-carbonates .

Surface textures of the Dune Sand soils are
dominantly sand and loamy sand .

Dune Sand soils occur on landscapes ranging
from undulating, with broad mounds and shallow
blow-out pits, to very hilly where the dunes are well
formed .

Stones rarely occur in Dune Sand soils .

Map Complexes-
Dune Sand soils may occur in complexes with
Meota and Whitesand soils where sandy or gravel-
ly glacio-fluvial deposits have been wind-worked in
local areas forming small dunes. There are 15 705
ha of Dune Sand-Meota and 1 036 ha of Dune
Sand-Whitesand soil complexes in the map area .

Series -
Four series have been included in the Dune Sand
Association ; Orthic Regosol, Saline Orthic Rego-
sol, Orthic Chernozemic and Rego Chernozemic .

The Orthic Regosol is the most common series
in the Dune Sand Association . This series is
associated with sparse grassland vegetation in the
more southern regions of the map area and is very
low in organic matter . In the Batoche Sand Hills
north of Duck Lake, Rego and Orthic Chernozemic
soils occur in response to a taller, more dense
grassland vegetation . The added organic matter
from these grasses has resulted in the formation of
soils with darker colored surfaces which are still
low, but considerably higher in organic matter than
the Orthic Regosols . All of these series are neutral
in reaction, low in available phosphorus, probably
low in available potassium, highly permeable and
have a low moisture holding capacity .

Saline Orthic Regosols occasionally occur in
the lower slopes . These soils are very low in
organic matter, mildly to moderately alkaline in

PLATE 21 . Dune Sand Association

Dune sand soils, such as these south of
generally used for pasture .
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reaction, probably low in available phosphorus
and potassium . Permeability is high but high water
tables or impervious subsoils restrict internal soil
drainage .

Agriculture-
Dune Sand soils are considered in Land Capability
Class 6. They are capable of producing native
perennial forage plants . Improvement practices
are not feasible .

Map Units -
There are three map units in the Dune Sand Asso-
ciation .
DS1-Dominantly Orthic Regosol. These soils
occupy 41 440 ha primarily in the southern portion
of the map area . Most of these areas are not
strongly duned, with undulating and gently rolling
aeolian plains prevailing .
DS2-Dominantly Orthic Regosol with significant
Saline Orthic Regosol . These soils also occur in
the southern portion of the map area on undulating
topography . There are 767 ha mapped in this map
unit .
DS3-Dominantly a combination of Rego and
Orthic Chernozemic soils . These soils occur ex-
tensively in the north-eastern portion of the map
area, occupying 17 788 ha . Landforms of the soils
in this map unit are gently rolling aeolian plains .
These soils are slightly more suitable agriculturally
than DS1 and DS2 in that they occur in a more
moist climatic region .

Hillwash Complex

Description -
In this area, the Hillwash Complex includes Rego-
solic, Chernozemic and Podzolic soils developed
on colluvial and eroded deposits on the slopes of
valleys and escarpments. The main areas of
Hillwash occur along the North and South Sas-
katchewan River, Eagle Creek, and various
smaller streams and eroded channels . About
36 063 ha were mapped in this complex .
A wide variety of glacial and recent deposits

form the parent material of the soils in this
complex . Most landscapes in the Hillwash Com-
plex are gently to steeply sloping and usually
dissected. Surface drainage is usually excessive
on these slopes .

Regosolic soils dominate the steep, actively
eroding slopes . Chernozemic soils (often thin and
weakly developed) may be encountered on more
gentle slopes . Heavily wooded slopes in the Gray
soil zone may have a weakly developed Dark Gray
Wooded soil .

Agriculture -
Hillwash soils are considered in Land Capability
Classes 5 and 6 . They are suitable only for pasture
and usually are not capable of improvements due
to unfavorable topography .



PLATE 2 . Runway Complex

Frequent gravelly and sandy areas, the presence of stones and
unfavorable topography restrict the use of Runway soils to

unimproved pasture.

Runway Complex

Description -
The Runway Complex includes Chernozemic,
Regosolic and Gleysolic soils of variable texture
developed on a wide variety of glacial and recent
deposits associated with broad glacial meltwater
channels, spillways and eroded till plains .

There are 5 896 ha mapped alone in the
Runway Complex and an additional 3 481 ha in
complex with Meota soils ; most of which are on
gently to moderately sloping, dissected landforms.
Regosolic soils occur on the upper portions of
some of the steeper slopes, Chernozemic soils on
some of the gentle slopes or mid-portions of
steeper slopes . Gleysolic soils may occur in some
Runway areas if there is a poorly developed
drainage system . Runway soils are frequently
excessively to exceedingly stony.

Agriculture -
Runway soils are considered in Land Capability
Classes 5 and 6 . They are suitable for pasture and
usually are not suited to improved pasture due to
unfavorable topography, stones or gravelly soils .

Description -

Saline Complex

The Saline Complex includes the Saline Rego
Gleysol and Gleyed Saline Regosolic series of
variable texture developed on alluvial and colluvial
deposits associated with local, intermittently
flooded areas. About 7 935 ha were mapped in
this complex.

The parent material of the Saline Complex is
highly variable ; ranging from sand to clay texture,
frequently banded with finer or coarser textured
materials. The salt content of these deposits is
very high .

These soils generally occur on nearly level or
depressional landforms. Stones may be encoun-
tered, especially on the margins of some of these
areas.
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The Saline Complex was mapped for poorly drained depres-
sions and flats that have an abundance of saline soils .

Series -
Rego Gleysols predominate these poorly drained
areas. Near the margins of some areas where
drainage is somewhat better, Gleyed Saline Rego-
sols may be encountered .

Agriculture -

PLATE 23 . Saline Complex

Soils of the Saline Complex can generally be
considered in Land Capability Class 7 in that they
have no capability for arable agriculture or perma-
nent pasture due to wetness and salinity .

AGRICULTURAL SUITABILITY
Previous sections of this report have made

general references to the agricultural suitability of
the soils of the Saskatoon map area . It is the
purpose of the following section to fully document
the influence of climate, moisture holding capacity,
soil fertility and fertilizer application on yields of
wheat and other crops for the major soils of the
area . From this basic information, the relative
productivity of the soils of the area may be
evaluated to enable a grouping of soils having
similar production potential and requiring specific
management and use considerations .

Soil Moisture
In Saskatchewan, moisture is often the limiting

factor in crop production . Part of the crop require-
ments for moisture are supplied by rainfall during
the growing season but in many years moisture
stored in the soil at seeding time must supply some
of the crop requirements to attain normal yields .

The capacity of a soil to store moisture and
supply the needs of a growing crop is closely
related to soil texture and organic matter content.
On this basis, the potential of representative soils
to store water has been calculated . The actual
amount of water stored in a soil will depend on :
rainfall and land use during the preceding season,
snow cover and spring thaw conditions, steepness
of slope and the position of the soil on the slope .



Table 5. Moisture Characteristics of Representative Soils in Relation to Texture and Organic Matter

Moisture Characteri stics Moisture Characteristics Moisture Characteristics

Horizon Organic Field Wilting Cm . of Available Water a1 Particular Horizon Organic Field Wilting Cm . of Available Water at Particular Horizon Organic Field Wilting Cm. of Available Water at Particular
Association Depth Matter Capacity Point Depths in Soil and for Total Depth Association Depth Matter Capacity Point Depths in Soil and for Total Depth Association Depth Matter Capacity Point Depths in Soil and for Total Depth
and Series (cm) Texture % % by volume 0-15 15-45 4590 90-120 0-120 and Series (cm) Texture % % by volume 0-15 15-45 45-90 90-120 0-120 and Series (cm) Texture % % by volume 0-15 15-45 45-90 90-120 0"120

Dark Brown Soils Black Soils Black Soils
Alert-Orthic 0-10 L 2.7 21 .7 11 .3 1 .7 Craigmore- 0-18 L 4.9 30 .2 16 .1 2.2 Mayfair- 0-8 L 5.8 26 .6 16 .4 2.0
Dark Brown 10-27 L 1 .6 26.8 13 .6 3.8 Orthic Black 18-41 L 2.4 29 .2 14 .8 4.5 Eluviated 8-20 L 4.2 32 .2 17 .6

27-53 L 1 .0 23 .1 11 .0 41-51 L 30 .2 13 .4 Black 20-28 L 1 .6 26 .7 13.9
53-74 L 27 .6 12 .0 51-92 L 29 .8 12 .9 7.7 28-38 CL 34 .7 16 .5 4.4
74 + L 26 .1 12 .1 6.6 4.3 92 + L 29 .5 13 .6 4.8 38-50 CL 38.0 17 .9

16 .4 19 .2 50-60 L 35 .1 15 .7 11 .2
Asquith-Orthic 0-18 FL 2.1 17 .1 10 .5 1 .0 Hamlin- 0-15 L 4.8 24 .8 13 .8 1 .7 60-86 SCL 30.6 14 .1 5.1
Dark Brown 18-61 FL 1 .1 17 .3 10 .3 2.3 Orthic Black 15-36 L 25 .9 12 .6 4.0 86+ SCL 32 .1 15 .4

61 + SL 10 .0 3.6 3.0 2.0 36-49 VL 23 .1 10,4 5.9 22.7
8.3 49 + VL 23 .0 10 .1 3,9 Meota- 0-15 SL 1 .7 14 .3 7.5 1 .0

Bradwell-Orthic 0-15 VCL 3.7 23 .3 13 .4 1 .5 15 .5 Orthic 15-36 SL 0.8 17 .5 8.0 2.9
Dark Brown 15-33 VCL 3.4 26 .0 14 .7 3.3 Black 36-50 SL 16 .7 7.4

33-53 VCL 3.4 23.0 13 .0 Hamlin- 0-8 L 6.4 28.7 15 .7 1 .9 50-58 SL 15 .3 6.8
53 + VCL 24.0 12 .1 5.3 3,6 Eluviated 8-15 L 5.9 28 .2 15 .1 58-76 SL 17 .9 8.3 4.2

3 7 Black 15-25 L 1 .9 25 .9 11 .5 76+ SL 16 .8 7.2 2.8
Bradwell- 0-10 VL 4.8 22 .9 13 .3 1 .6 25-36 CL 33.4 16 .5 5.1 10 .9
Eluviated 10-28 L 5.5 25 .8 14 .5 36-51 L 30 .3 13 .7 Oxbow- 0-10 SL 2 .7 17 .4 9.6 1 .3
Dark Brown 28-38 L 2.4 24 .4 12 .5 3.8 51-66 VL 22 .8 10 .2 5.2 Rego 10-25 SL 17 .3 7.5 3.1

38-48 L 2.1 26 .6 13 .3 66+ VL 19.5 9.2 3.2 Black 25-53 SL 18 .2 8.0
48-63 L 1,1 27 .6 13 .6 15,4 53-71 SL 17 .9 7.8 4.7
63-79 L 26 .9 13 .0 6.1 71 + SL 17 .7 7.6 3.1
79-89 VCL 23.0 11 .4 Hoey- 0-20 CL 7.5 35 .1 20 .0
89+ VCL 23.4 12 .0 3.5 Orthic Black 20-28 L 2.5 26 .3 13 .1 2.5 Sonningdale- 0-15 L 4.2 30 .6 16 .1 2 .2

14 .0 (Thick) 28-59 CL 37,5 15 .2 Calcareous 15-33 CL 30.3 13 .9 5.1
Elstow-Orthic 0-8 SiCL 5.0 38 .6 19.9 59-75 CL 33.3 14 .7 5.2 Black 33-50 L 29 .8 13.0 5.7
Dark Brown 8-15 SiCL 5.1 40 .4 20,6 2.9 75 + SiL 39.2 13 .9 8.3 5.5 21 .5 50 + L 22 .6 10 .7 3.8

15-22 SiCL 3.1 48 .6 24 .5 16 .8
22-41 SiCL 36 .9 17 .7 6.2.2 - Sonningdale- 0-13 L 4.1 29 .9 16 .1 2.2
41-53 SiCL 36 .7 17 .3 0-8 L 6.4 26 .7 15 .7 1 .8 Orthic 13-33 L 30,0 14 .0 4.9
53 + SiCL 36 .2 17 .1 8.8 5.8 Eluviated 8-15 L 5.9 23 .2 15 .1 Black 33-42 Sit. 30 .0 13.4

23 .7 Black 15-25 L 1 .9 25 .9 11 .5 42+ SCL 28.7 13.2 7.1 4.725-36 CL 35 .4 16 .5 5.1
Elstow 0-5 CL 4 .0 31 .9 16 .7 1 .9 36-51 L 30 .3 13 .7 18'8
Calcareous 518 CL 35 .0 16 .8 51 "66 VL 21 .8 10 .2 5.2 Whitesand- 0-10 SL 3.6 18 .5 10 .2 1 .1
Dark Brown 18-33 SiCL 34 .5 16 .1 5.8 Orthic 10-20 SL 2.7 14 .7 7.8

33-48 SiCL 36 .2 16 .6 66+ VL 19 .5 9.2 3.2 Black 20-28 SL 1 .9 16 .2 7.9 1 .6
48+ CL 34 .1 16 .8 7.9 5.3 15.4 28-38 S 5.3 1 .3

20 .9 38+ S 5.0 1 .2 1 .7 1.2
Keppel-Orthic 0"13 SL 3.9 20 .6 11 .4 1 .5 Hoey- 0-20 CL 7 .5 30 .1 20 .0 5.6
Dark Brawn 13-28 L 4 .8 29 .2 15 .4 Orthic Black 20-28 L 2.5 26.8 13 .1 2.5

28-38 L 2 .4 23 .8 12 .0 6.2 (Thick) 28-59 CL 33.6 15 .2 Dark Gray Soils

38 + L 29 .1 12.7 7.5 5.1 59-75 CL 32,3 14 .7 5.2 Kamsack- 0-10 L 3.1 29 .2 14 .3 0.9
20 .3 75 + SiL 32,2 13 .9 8.3 5.5 21 .5 Orthic 10-20 CL 1 .3 35 .9 17 .2

Keppel- 0-15 CL 2.4 27 .7 14 .1 2.1 Dark Gray 20-33 CL 0.7 37.8 17 .5 6.1
Calcareous 15-38 SiCL 48 .7 23 .5 7.0 Keatley- 0-13 HC 4.6 57 .7 33 .4 3.7 33-48 CL 43 .3 20 .7
Dark Brown 38 + CL 30 .6 14,4 7.4 5.1 Orthic Black 13-36 HC 4.0 56 .6 32 .5 7.2 48-56 L 29 .6 14 .3

36-50 HC 51 .0 28 .5 10.3 56-71 L 32 .2 15 .0 6.1
50+ HC 50.8 27 .5 6.0 71-86 CL 45,1 21,3

Sutherland-Sutherland- 0-5 C 3.5 50 .2
27 .5
28 .5 3.6

28 .0 86-104 CL 44.5 21 .0 6.0
Dark 523 C 3.7 52 .3 7.1

Keatley- 0-15 HC 4.7 57.6 33 .4 3.7 104 + L 39.2 17 .6
Brown 23 + HC 53 .5 30 .4 10 .6 7.0

Rego Black 15-30 HC 51 .5 29.0 6.9 19 .1
28 .3 30 + HC 51 .2 28.7 10 .3 6.9 Lorenzo- 0-13 L 3.5 26.2 13.8 2 .0

Weyburn -
Othic

0-13 SL 2.6 19 .3 10 .3 1 .4 27 .8 Orthic 13- CL 2.4 39.6 21 .5 5.3
13-30 SL 1 .1 21 .0 11 .0 Krydor- 0-25 SiL 5.1 31 .9 15 .8 2 .4 Dark Gray SCL 31 .5 15 .7

Dark Brown 30-42 SL 20 .6 9.2 3.3
Orthic Black 25-50 SiL 0.9 30 .8 13 .6 5.1 CL 38.8 19 .8 8.2

42-60 SL 16 .5 7.0 5 .1
50-65 CL 34 .8 16 .6 CL 36.2 19.2 5.5

60 + SL 10 .6 8.4 3.4
65-89 CL 32 .2 15 .0 8.2 21 .0

17 .2
89 + SiCL 38 .3 17 .6 6.3 Lorenzo- 0-13 L 2.3 25 .6 12 .7 2.1

Black Soils 22 .0 Eluviated 13-30 L 0.9 34 .4 15 .0

Blaine Lake- 0-10 L 5.0 31 .4 16 .5 2.3 Krydor- 0-15 SiCL 5.5 36 .5 19 .3 2.6 Dark Gray 30-43 CL 0.7 43 .3 21 .0 6.3

Orthic Black 10-28 CL 2.2 30 .3 15 .6 4.4 Calcareous 15-33 SiCL 35.9 17 .0 43-71 SCL 44 .4 25 .1

28-45 L 26 .6 12 .4 Black 33-44 SiCL 36.8 17 .0 5.9 71-84 SCL 36.5 18 .5 8.5 5.3
45 + L 32 .5 15 .1 8.0 5.3 44 + SiCL 36.3 16 .1 6.2 4 .1 22 .2

20 .0 18 .8 Gray Wooded
Mayfair- 0-13 SCL 2.0 23.1 12 .4 1 .8 Soils

Blaine Lake- 0-10 L 5.5 29.6 15 .2 2.2 Orthic 13-28 CL 1 .8 37.8 20 .9 Meeting Lake- 0-5 SiL 14 .5 58 .3 34 .9
Eluviated 10-18 L 4.9 28 .6 14 .5 Black 28-45 SCL 30.5 15 .3 4.9 Dark Gray 5-15 SiL 2.3 27 .8 11 .7 3.1
Black 18-25 L 28 .9 12 .7 45-64 SCL 32.6 16 .5 Wooded 15-22 SiL 38 .5 17 .9

2536 CL 30 .8 14 .6 4.9 64 + SCL 31 .0 15 .4 9.7 4.8 22-43 CL 38 .9 20 .5 7.0
36-41 L 29.1 13 .6 21'2 43-58 CL 37 .5 19 .6 8.5
41-59 CL 31 .8 14 .6 8,5 Mayfair- 0-13 L 1 .9 22 .3 12 .0 1 .7 68+ SCL 41 .7 21 .6 5.5
59-82 SiCL 36.3 17 .0 Calcareous 13-26 L 30.0 15 .1 23 .1
82 + SiCL 36 .2 17 .0 5.9 Black 26-46 L 37.9 13 .7 4.4 Meeting Lake- 0-10 SiL 1 .2 25 .6 10 .3 2.4

21 .5 46 + CL 31 .2 15.5 7.2 4.8 Orthic Gray 10"30 SCL 32 .1 16 .2 4 .718 .1
Wooded 30-60 SCL 30 .7 15 .5 8.0

60 + SCL 35 .8 17 .4 5.6
67 20.7





The nitrogen supplying power of the soils of the
area appears to be highly dependent upon
whether the crop is grown on fallow or stubble .
Data presented in Table 6 suggests that over 90%
of all soils in the black zone, seeded on summer-
fallow, have greater than 35 kg/ha of N within the
upper 60 cm, at seeding ; the amount considered
minimal for adequate nitrogen nutrition of summer-
fallow crops . In the dark brown soils zone, on the
other haid, generally only 80% of the fields
seeded on summerfallow have adequate nitrogen
supplying power and less than 50% of the stubble
fields, for any one soil type, have sufficient
nitrogen . Less than 20% of the stubble fields from
sandy soils such as Meota, Hamlin, Asquith,
Bradwell and Alert have sufficient nitrogen to
support the next crop .

An adequate soil test level for available phos-
phorus is 45 kg/ha . The data presented in Table 6
suggests that only rarely do soils have more than
this amount . As a result, nearly all soils can be
expected to respond well to phosphorus applica-
tions, be they on summerfallowed land or on land
that was cropped the previous year .
Two minimal levels are considered relevent for

available potassium, one at 200 kg/ha for wheat,
oats, rape and mustard and the second at 300

Table 6 . Nutrient Supplying Power of Soils in the Saskatoon
and North-half of the Rosetown Map Area*

Nitrogen
Summerfallow Stubble
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kg/ha for barley, flax and legumes . Only rarely do
soils in the Saskatoon map area appear to be
deficient in potassium . These soils are always very
sandy, such as Asquith, Bradwell, Hamlin and
Meota and then, only one or two fields out of 100
would be expected to respond to potassium fertil-
ization .

Yield Increases from Fertilizer Use --
Soil productivity is a broad term encompassing
many aspects of the ability of a particular soil to
support plant growth. Crop yields are affected by a
number of variables related to the climate, the
inherent soil properties, and the management
practices applied to a particular soil . Of the
inherent soil properties, soil fertility is an important
aspect in determining the yield potential of a
particular soil . The previous section has sum-
marized available information with respect to the
fertility status of selected soils within the Saska-
toon map area. Fortunately, it is quite practical to
alter soil fertility to provide yields that result in an
economic return to investments . To determine the
significance of the data presented with respect to
the fertility status of various soils, it is necessary to
examine the response that might be expected from
various fertilizer practices .

Phosphorus Potassium
All Rotations

	

All Rotations

" Asoil test value of 35 kg/ha of N in the upper 60 cm of soil is considered adequate for crops grown after summerfallow and 50 kg/ha ofN for those seeded on stubble. A value
of 45 kg/ha of K is considered adequate for wheat, oats, rape, and mustard whereas, a valua of 300 kg/ha may be required for barley, flax, and legume crops.

Zone &
Association

Total
Number

>35
kg/ha

°lo

Total
Number

>50
kg/ha

Total
Number

>45
kg/ha

>200
kg/ha

>300
kg/ha

Dark Brown Soil Zone
Alert 5 80 6 17 11 0 100 100
Asquith 107 83 119 22 226 0 100 98
Biggar 3 33 3 33 6 0 100 100
Bradwell 181 89 159 18 340 2 99 99
Elstow 173 88 119 37 292 3 100 100
Hanley 4 100 12 42 16 0 100 100
Keppel 11 91 4 0 15 7 100 100
Sutherland 36 100 31 13 67 8 100 100
Tuxford 18 100 22 46 40 5 100 100
Weyburn 85 93 42 52 127 2 100 100
Wyandotte 3 100 1 100 4 0 100 100

Black Soil Zone
Blaine Lake 97 98 129 26 226 6 100 99
Craigmore 2 100 6 50 8 25 100 100
Hamlin 55 95 82 16 137 2 100 99
Keatley 10 100 10 0 20 5 100 100
Krydor 5 100 12 17 17 0 100 100
Mayfair 34 100 31 26 65 3 100 100
Meota 31 94 34 18 65 0 98 97
Oxbow 22 100 52 27 74 4 100 100
Whitesand 4 100 6 50 10 0 100 100



The most complete information available with
respect to fertilizer performance on various soils is
the expected yield increase information as provid-
ed clients of the Saskatchewan Soil Testing
Laboratory . These data, presented in Tables 7 to

Table 7 . Expected Yield Increases of Cereal Grains (kg/ha) due to Phosphate Applied to Dark Brown Summerfallowed Soils .

12, represent summary data of all available field
fertility experiments conducted in Saskatchewan
by all agencies, up to and including the 1970
growing season .

Table 8 . Expected Yield Increases of Cereal Grains (kg/ha) due to Phosphate Applied to Black Summerfallowed Soils

Available
Soil P
kg/ha

P205 (kg/ha)

Wheat Barley

0-15 cm 10 20 30 40 50 10 20 30 40 50

COARSE TEXTURED SOILS (sand to very fine sandy loam)
0-10 2 .5 5 .0 7 .3 8 .6 8 .8 3 .4 6 .4 8 .7 10.8 11 .0

11-15 2.2 4 .2 6.2 6 .9 7.0 3.3 5.3 7.6 9.0 9 .3
16-20 1 .9 3 .7 5 .0 5 .3 5 .4 2 .4 4.6 6 .6 7 .2 7 .4
21-30 1 .6 2.9 3.3 3.5 3.6 2.0 3 .9 4 .8 5 .1 5 .3
31-40 1 .3 2 .0 2 .3 2 .3 2 .4 1 .4 3.0 3.4 3 .5 3 .5
41 + 0.6 0.8 1 .0 1 .2 1 .2 0.6 1 .3 1 .6 1 .7 1 .7

MEDIUM TEXTURED SOILS (loam to silty clay loam)
0-10 3.3 5.9 7 .8 9 .1 9 .3 3.6 6 .8 9 .4 11 .6 12.0

11-15 2.6 4.8 6 .5 7 .2 7 .4 3 .1 5.9 8 .4 9 .8 10.0
16-20 2.4 4 .3 5 .5 5 .9 6 .0 2.8 5 .1 7 .2 7 .8 8.0
21-30 2.2 3.5 4.2 4 .6 4 .7 2 .5 4.8 5.5 5.8 5.8
31-40 1 .7 2.6 3 .2 3.4 3 .5 2 .2 3.6 3 .9 4.0 4.0
41 + 0.6 1 .0 1 .3 1 .6 2 .0 1 .0 1 .6 1 .9 2 .0 2.0

FINE TEXTURED SOILS (sandy clay to heavy clay)
0-10 3.0 4.6 5.6 6.2 6 .7 4.5 8.2 9 .6 9 .8 10.0

11-15 2.4 4 .1 5.0 5.7 6 .1 3.8 7 .2 8.7 9 .0 9 .1
16-20 2.2 3.6 4 .5 5 .1 5 .4 3.3 6.2 7 .6 8 .1 8.2
21-30 1 .9 3 .1 3.9 4 .5 5 .0 3.0 5 .2 6 .3 6 .9 7.2
31-40 1 .7 2.8 3 .5 4 .1 4 .5 2 .1 4 .2 5 .3 6 .0 6.4
40 + 1 .2 2 .4 3 .1 3 .5 3 .8 1 .7 3.7 4 .5 4 .8 5.0

Appliable
Soil P
kg/ha

P205Applied (kg/ha)

Wheat Barley
0-15 cm 10 20 30 40 50 10 20 30 40 50

COARSE TEXTURED SOILS (sand to very fine sandy loam)
0-10 3.8 6.9 8.4 8.7 8 .9 6.6 11 .4 14.0 14.7 14.8

11-15 3.3 5 .8 6.6 6 .8 7 .0 5.8 10.0 11 .5 12.0 12 .1
16-20 3 .1 4.6 5 .1 5 .3 5 .5 5.0 8.0 8 .8 9 .2 9 .3
21-30 2.2 3 .1 3 .5 3 .7 3 .9 4 .2 5 .7 6 .1 6 .3 6 .4
31-40 1 .4 2 .1 2.4 2 .7 3 .0 2 .4 3.3 3 .6 3 .8 4.0
41 + 0.7 1 .1 1 .4 1 .8 2 .1 1 .0 1 .4 1 .7 1 .8 1 .8

MEDIUM TEXTURED SOILS (loam to silty clay loam)
0-10 4.3 7 .8 9 .3 9 .7 9 .9 7.3 13.6 16.6 17.6 18.0

11-15 4.0 6.6 7.4 7 .7 7 .8 6.8 12.0 13.4 14.0 14.2
16-20 3.4 5 .0 5 .6 5 .8 6 .0 5 .9 9.0 9 .6 10.0 10.4
21-30 2.5 3 .4 3 .9 3 .2 4 .5 4 .4 5 .9 6 .5 6 .9 7 .3
31-40 1 .5 2 .1 2 .5 2 .9 3 .3 2 .4 3.3 3 .8 4 .0 4.0
41 + 0.8 1 .3 1 .6 1 .8 1 .9 1 .2 1 .6 1 .9 2 .0 2.0

FINE TEXTURED SOILS (sandy clay to heavy clay)
0-10 3.5 6 .1 6 .8 7 .0 7 .1 7.6 12.2 13.8 14 .1 14 .1

11-15 3.0 5 .3 6.0 6 .2 6 .2 6.8 11 .3 12.8 13 .1 13 .1
16-20 2.7 4 .7 5 .4 5 .6 5 .7 6 .4 10.4 11 .8 12 .1 12 .1
21-30 2.4 3.9 4 .6 5 .0 5 .2 6.3 9 .1 10.0 10.5 10.7
31-40 2.2 3.6 4 .2 4 .6 4 .8 5 .3 8.2 9 .1 9 .5 9 .6
40 + 1 .9 3 .2 3 .8 4 .2 4 .4 4.5 7.4 8 .1 8 .4 8 .5
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Table 9 . Expected Yield Increases of Cereal Grains (kg/ha) due to Phosphate Applied to Thick Black, Gray-Black, and Gray
Summerfallowed Soils .

. Gray-Black soils are a mixture of Black and Dark Gray Chernozemic or Dark Gray Chernozemic and Dark Gray Wooded soils .

Table 10. Expected Yield Increases of Rapeseed (kg/ha) due to Applied Phosphate on Summerfallowed Soils .

Gray-Black Soils are a mixture of Black and Dark Gray Chernozemic and Dark Gray Wooded soils.

7 1

Available
Soil P
kg/ha

0-15 cm 10 20
Wheat
30

P205Applied (kg/ha)

40 50 10 20
Barley

30 40 50

THICK BLACK SOILS
0-10 4.4 7.6 9.9 11 .2 11 .4 4.4 8.3 11 .6 13.6 14.0

11-15 3.6 6.5 8.5 9.3 9.5 3.8 7.2 10.0 11 .3 11 .5
16-20 3 .2 5.8 7 .1 7.6 7.7 3 .4 6 .4 8.8 9.4 9 .6
21-30 2.9 4.4 5 .1 5.5 5.7 3 .3 5 .6 6.6 7.2 7 .6
31-40 2.4 3.2 3.7 4 .1 4.4 2.4 4.0 4.5 4.9 5 .2
41 + 0.8 1 .5 1 .9 2.2 2.2 1 .2 1 .8 2 .1 2.3 2 .4

COARSE TEXTURED GRAY-BLACK AND GRAY SOILS
0-10 3.1 5.6 7 .5 8 .7 9 .1 3 .8 7 .6 11 .1 13.6 14.0

11-15 2.6 4.8 6.5 7 .3 7.6 3 .6 7 .0 10.0 11 .5 12.0
16-20 2.2 4 .2 5.4 5 .8 6.0 3 .4 6 .4 8.8 9.5 9.8
21-30 2.0 3.3 3.9 4 .2 4.3 3 .1 5 .4 6.6 7.4 8.0
31-40 1 .6 2.3 2.7 2 .9 3 .1 2 .2 3 .8 4 .7 5.2 5.4
41 + 0.7 1 .1 1 .5 1 .7 1 .7 1 .2 2 .0 2.3 2 .4 2 .5

MEDIUM AND FINE TEXTURED GRAY-BLACK AND GRAY SOILS
1-10 3.8 7.0 9.2 10.3 10.6 5 .4 10.5 15 .1 17.6 18.0

11-15 3.1 5 .8 7 .4 8.3 8 .5 5 .0 9.6 13.6 15 .1 15.3
16-20 2.7 4.9 6.0 6.7 7 .0 4 .3 8.6 11 .4 12 .1 12.2
21-30 2 .1 3.2 3.8 4 .2 4.4 3 .4 6.0 7.2 8.0 8.7
31-40 1 .2 2 .1 2 .6 2.8 3 .0 2 .4 4.0 4.9 5.5 6.0
41 + 0.7 1 .2 1 .5 1 .7 1 .8 1 .3 2.0 2.4 2.6 2.7

Available
Soil P
kg/ha

0-15 cm

P205Applied (kg/ha)

10 20 30 40 50

MEDIUM TO FINE TEXTURED BLACK SOILS
AND THICK BLACK SOILS

0-10 2.9 4 .7 5 .2 5 .4 5 .5
11-15 2.4 3 .5 3.8 3.9 3 .916-20 1 .6 2.0 2.2 2 .2 2 .221-30 0.0 0.0 0.0 0.0 0.031-40 0.0 0.0 0.0 0.0 0.041 + 0.0 0.0 0.0 0.0 0.0

GRAY-BLACK SOILS'
0-1 0 3 .6 5 .6 6 .1 6 .4 6 .6

11-15 2.7 3 .7 3 .9 4.0 4.0
16-20 1 .8 2 .3 2 .4 2 .4 2 .421-30 0.0 0.0 0.0 0.0 0.031-40 0.0 0.0 0.0 0.0 0.041 + 0.0 0.0 0 .0 0 .0 0 .0

GRAY SOILS
0-10 4 .6 6 .8 7 .3 7 .5 7 .711-15 3 .1 4 .2 4 .4 4 .6 4 .716-20 1 .7 2 .1 2 .2 2 .3 2 .321-30 0.0 0.0 0.0 0 .0 0 .031-40 0.0 0.0 0 .0 0 .0 0 .041 + 0.0 0.0 0 .0 0 .0 0 .0



Table 11 . Expected Yield Increases of Cereal Grains (kg/ha) due to Nitrogen Applied to Stubble Fields

The data are presented in terms of expected yield
increases from phosphorus use on summerfallow
(Table 7 to 10) and expected yield increases due
to nitrogen applications on stubble fields (Tables
11 and 12).

The yield increases presented are what might
be expected as an average over a number of
growing seasons. In any particular year the actual
yield increase for a particular soil and soil fertility
level may be considerably higher or lower than that
indicated . The variations from year to year are
usually somewhat lower for phosphate applica-
tions on summerfallow than for nitrogen applica-
tions on stubble.

From the data presented it is easy to see the
impact of management practices, and in particular

. Gray-Black Soils are a mixture of Black and Dark Gray Chernozemic and Dark-Gray Wooded soils.

Table 12 . Expected Yield Increases of Rapeseed (kg/ha) due to Nitrogen Applied to Stubble Fields

. Gray-Black Soils are a mixture of Black and Dark-Gray Chernozemic and Dark-Gray Wooded Soils .
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of maintaining adequate fertility, in determining the
overall yield level obtained . The exact rate of a
particular nutrient to use for any given soil or level
of available nutrients cannot be determined direct-
ly from the yield increase information . The basic
objective in fertilizer use is to maximize the profit
from the investment made . For this reason, it is
necessary to examine the economic conditions of
fertilizer costs and grain prices to determine the
rate which will be most economical for a given sit-
uation .

Having examined information pertaining to
many of the soil and management factors affecting
the yields of common field crops, it is now possible
to present information on crop yields and how they
relate to the various soil units recognized in the
field.

Soil NO,-N
kg/ha

0-60 cm
10 20

Wheat

30 40

Nitrogen Applied (kg/ha)

50 10 20

Barley

30 40 50

DARK BROWN SOILS
0-15 4.3 6.2 7 .5 9 .1 9 .9 6.3 8 .9 11 .0 13.8 14.6

16-30 3.5 4.6 5.4 6.0 6.4 4 .9 6 .9 8.4 9 .6 10.6
31-45 2.2 2.9 3 .4 4.0 4 .3 3 .7 4.8 5.4 6 .0 6 .2
46-60 1 .1 1 .2 1 .3 1 .3 1 .4 1 .7 1 .8 1 .9 2 .0 2 .0
61-75 0.4 0.5 0.5 0.5 0 .5 0.7 0.8 0.8 0.8 0.8
76 + 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0

BLACK SOILS
0-15 6 .1 9.0 10.7 12.3 13.2 8.9 12.7 15.2 18.0 19.2
16-30 4.8 6.0 6.8 8.0 8 .7 6.9 9 .1 10.7 13 .1 14.5
31-45 3 .1 3.8 4.2 4.8 5 .2 4 .5 6 .0 7 .1 8 .6 9.0
46-60 1 .8 2 .1 2 .3 2 .7 2 .9 2 .7 3 .6 4 .2 4 .8 5 .0
61-75 0.8 1 .0 1 .1 1 .3 1 .5 1 .2 1 .4 1 .5 1 .8 2 .1
76 + 0.0 0.0 0.0 0.0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0

THICK BLACK, GRAY-BLACK' AND GRAY SOILS
0-15 7.0 10.0 12.4 15.0 16.4 10.8 14.8 18.0 22.5 25.4

16-30 6.4 8.5 10.0 11 .7 13.0 8 .8 12.0 14.5 18.0 20.4
31-45 5.4 6.5 7 .3 8 .6 9 .4 7 .3 9 .6 11 .2 12.9 13.4
46-60 3.2 3.9 4 .4 5 .1 5 .5 4 .7 6 .0 6 .7 7 .4 7 .7
61-76 1 .4 1 .6 1 .8 2 .0 2 .0 2 .0 2 .4 2 .6 3 .0 3 .2
77 + 0.0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0

Soil NO;N
kg/ha
0-60 cm

Nitrogen Applied (kg/ha)

20 30 40 60 80

BLACK SOILS
1-15 4 .5 6 .2 7 .5 9 .0 10.0

16-30 3.5 4.8 5 .7 6 .7 7 .2
31-45 2 .7 3 .4 3 .8 4 .3 4.5
46-60 1 .3 1 .6 1 .8 2 .0 2 .0
61-75 0.5 0.6 0 .7 0 .9 0 .9
76 + 0.0 0.0 0 .0 0 .0 0 .0

THICK BLACK, GRAY-BLACK' AND GRAY SOILS
0-15 4.9 7.0 8 .7 10.9 12.4

16-30 4.3 5.9 7 .1 8.7 9 .7
31-45 3 .4 4 .5 5 .3 6 .3 6 .7
46-60 2.3 2 .9 3 .3 3 .8 4 .1
61-75 0.9 1 .1 1 .2 1 .4 1 .5
76 + 0.0 0.0 0 .0 0 .0 0 .0



Soil Productivity
Some knowledge of the yield of wheat, or other

crops, that can be expected from a particular type
of soil is essential to proper land use and soil
management . The yield information that is required
may be comprised of one or two years data to
assess productivity under specific short-term cli-
matic effects and management practices or for a
period of many years to obtain a long-term
evaluation, including a wide range of climatic and
agronomic practices.

Yield of wheat for the major soils within and

Table 13 . Yield of Wheat on Summerfallow for Soils Within the Saskatoon Map area and for Similar Soils
Throughout Saskatchewan .
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beyond the Saskatoon map area in Saskatchewan
for the 1965 to 1967 period are presented in Table
13 . The influence of climate, texture, topography
and type of soil development on yield are demon-
strated by this data .

Soils of the Dark Brown zone yield less than
soils of comparable texture in the more humid
Black and Dark Gray soil zones and approximately
equal those in the Gray zone . Yield differences of
soils in the Dark Brown zone are closely related to
the clay content and hence the moisture holding
capacity of a soil . For instance, the finer textured

The Waitville Association is represented in the Saskatoon Map area by the Waitville and Meeting Lake Associations . The Whitewood soils are represented by the Lorenzo
Association .

Association
and Map Unit

1965

Saskatoon Map Area

Yield (kg/ha)

1966 1967 Mean

Number

Values

Saskatchewan

Yield (kg/ha)

Mean

Number

Values

Dark Brown Soils
Asquith 1345 1545 1480 1480 176 1410 304
A1 1410 1545 1545 1480 162
Bradwell 1480 2085 1280 1615 221 1615 579
Br1 1680 2220 1280 1750 15
Bra 1545 2085 1410 1680 174
Elstow 1815 1885 1615 1750 166 1750 522
E3 1480 2220 1410 1680 154
Regina 1750 1290
Sutherland 1615 2085 1345 1680 21 1750 239
Sul 1615 2490 1815 1950 9
Su2 1480 2150 1345 1680 10
Tuxford 1345 2020 1280 1545 29 1750 137
Tut 1210 2085 1075 1480 7
Tu2 1345 1950 1815 1680 19
Weyburn 1615 2085 1280 1680 60 1615 3869
W2 1545 2085 1345 1680 34
W4 1615 1950 1010 1545 19
Black Soils
Blaine Lake 1680 2220 1815 1950 81 1950 219
B1 1750 2355 2150 2085 35
B3 1950 2020 1210 1750 19
B6 1680 2085 2220 2020 24
Hamlin 1680 2150 2020 1950 50 2085 373
Hm 1 1680 2220 2020 1950 27
Hm3 1680 1815 2085 1885 13
Keatley 1410 2190 1615 1815 12 2220 6
Mayfair 1345 2490 1815 1885
Mf1 1545 2220 2085 1950
Mf4 1210 1885 2150 1750
Meota 1345 2085 1750 1750 1815 160
Oxbow 1480 2154 1410 1680 1815 2233
Whitesand 1680 28
Dark Gray and Gray Soils
Waitville 1750 199
Whitewood 1815 240



Regina, Sutherland, and Elstow soils out-yield the
sandier Bradwell and Asquith soils . In the Black
and Dark Gray zone, clay content does not have as
strong an influence . As a result, medium to
moderately fine textured soils such as Blaine Lake,
Hamlin, Kamsack, Shellbrook, Mayfair and Loren-
zo have comparable yields to the fine textured
Keatley soils and often yield only slightly more
than sandy Meota soils .

Yields on Solonetzic soils, such as Tuxford, are
generally lower than on Chernozemic Sutherland
soils of comparable texture . In addition, yields on
soils associated with rougher topography, which is
common in the Weyburn and Mayfair Associations,
are generally lower than similarly textured soils of
the same zone on smoother topography such as in
the Elstow and Blaine Lake Associations, respec-
tively .

Yield of wheat in what may be considered a dry
year, 1967, in comparison to a very favorable
year, 1966, may also be evaluated from Table 13 .
It is apparent, also, that greater yield fluctuations
due to climatic variation occur in the Dark Brown
zone than in the other zones .

The foregoing discussion has focused on yield
differences as related to Soil Zone and Associa-
tion . It must also be recognized that yield dif-
ferences within an association, due to variations of
the extent of series, also occur . Table 13 also
presents the yield of hard red spring wheat for
some of the most common map units of the major
associations of the area .

In the Dark Brown and Black soil zones, map
units where the Orthic Dark Brown or Orthic Black
series dominates are generally the highest yielding
units of an association .

The presence of significant amounts of Eluviat-
ed Dark Brown series such as occur in the Bra and
E3 map units does not appreciably alter the yield
whereas the presence of Eluviated Black series
such as in the Hm3 and B3 map units may depress
the yield slightly .

Map units characterized by significant occur-
rences of Calcareous Dark Brown and Orthic
Regosol series such as in the W2 and W4 map
units or Calcareous Black and Orthic Regosols as
in the Mf4 map unit may also be associated with
lower yields than might be expected from areas
where these particular series are not as exten-
sive .
Map units with significant areas of Gleysolic

soils such as the W2 and B6 map units yield
essentially the same as those where such soils are
not as prevalent on a seeded acreage basis but
would be expected to have lower productivity per
quarter section because of wet areas not seeded
or that were flooded after seeding .

The yield of hard red spring wheat, durum
wheat, barely, oats, and flax for several dominant
soils tyes of the Saskatoon map area are present-
ed in Table 14 . The relationship, mentioned above,
where higher yields are associated with Black soils
than on texturally equivalent Dark Brown soils is
demonstrated to hold for all crops in addition to
wheat .

74

0

0

C (3) C

	

O q) C
0 0

	

0° ~2 ° ~ 2

	

~Y ° 1s
~Y a~ca°'s~ $-2 (0
NN N CUNy m

	

NN'-a~ca OUyco

	

a ac0 .9
QCn

	

QCgF-SZ

	

QCAS

0 N
W I~

u. O
IN

m to
.-a0 COWNOO

m NO CO OM00)~

m

M
c
W CA 4 Ln4(b-~

cO OD o) CCO 00°0v va
W ~~ M.1NCOCO

GW oo
O r- c`7vNOOOO co MOC`Ot0

CO- CO (D
000

OO O~NCOO
Y m CO CO

00(0
LO rN~r
Or_00NNN MNN N

m U) O ~MMM 010(0
r m vM OONt0r0 vMr~

O M~ o)o>nnn M~o
2 oa 6666- 644o ¢ NN NNOCON Nr_'t
0 LD (0 O(OVM ; 0U)v

CD IT C'OVMMM QVC`7
W

2.6 OON 0NMv0 N-v
a CO CONov(0 vroo
a W y

COO OW000 ONO

C CO
C 'O Mr~ VOMCO0 r- CO U)m M~

OO
NOVWM
000Oat It NOCOti~

r
3

NN C')(1) CM N NNN

!I
m
O

LO (D CO"t r__ coNON
Nr

3: C II IIIII
Nn~w 0 )
LnN

O O
II IIIII ONCO

v
m II IIIII

CO 0 00
r,

0 NNNN

F
m

O vN
CO

ro 0m C
II IIIIIW CO 14 LO0C0U)vMN

m
m
u

00
II IIIII

Or~o

E N
0

W
9
m

aO N~0LO
NN~s

m (1)v Cl)vN0 OOM
m °-1ON r VOW

a
m

W
m W CAM N6-0 I 77OMBY L3 COO M 00 N

NMM0
;CON

cli0Mv
n0 0

MCO CO CON

0
.

¢ O MV Ovmm CO .-N
v o000 LOm~N

I
CO Lr `eo W

O x-0 rM 00 NCO NN N
a m MO M000NCao ( M,2 CNONN N___ NN-

0 "o v
0 0 -, 0 0 .6

'30 E
>. E

0 i G) i0 N ~ iE C) Tdr >,0r Q,L 0M
a

YE Q)

C ro COO M coca0
N mo ooomm mmo



Soil Response and Performance Groupings
An evaluation of yield in relation to climate,
moisture storage capacity, soil fertility and fertiliz-
er response presented in previous sections of this
report facilitates the organization of soil associa-
tions into groups possessing common attributes of
performance and management. These groups
should enable the producer to assess his soils in
relation to others in the area and also facilitate
various types of soil evaluation, for agriculture, at a
more general level .

Soil Association Response Groups
Using the yield estimates presented in Table 13 as
a basis, the major soil associations were divided
into five productivity groups . Each group has
unique levels of productivity based on wheat yields
on rotations comprising one or two years of crop
following summerfalow and low fertilizer inputs
practiced in the 1965 to 1967 period . By examin-
ing the climatic region, moisture storage capacity
and fertility status of these major associations in
relation to their yield it is possible to develop a
grouping of all soils of the area, as presented in
Figure 5. These groups, termed Association Re-
sponse Groups, are defined as follows :
Soil Association Response Group A. Soils with
greater than 18 cm moisture storage capacity and
medium to high fertility occurring in a climatic
region with 23 to 30 cm of May to September

CLIMATIC REGION

Sufficient moisture

	

( 22 to 30 cm rainfall )

Figure 5. Soil Association Response Groups for Arable Soils

7 5

precipitation and with moisture deficits of only 10
to 15 cm . Temperature, exceeds 1200 degree
days above 5°C and there is a frost-free period
greater than 90 days . They have a productivity
level of greater than 1900 kg/ha .
Soil Association Response Group B. Soils with
rather diverse climate, fertility, and moisture
storage characteristics and having a productivity
of 1750 to 1900 kg/ha . They include : 1) Soils of
medium to low fertility with 18 to 25 cm of moisture
storage capacity and similar climate to that de-
scribed for Association Response Group A. 2)
Soils of medium fertility and with greater than 25
cm moisture storage capacity and within a climatic
region with only 18 to 27 cm of May to September
precipitation and moisture deficits of 15 to 25 cm.
Temperature exceeds 1300 to 1500 degree days
above 5°C and there is a frost-free period
greater than 90 days .
Soil Association Response Group C. This re-
sponse group encompasses three diverse groups
of soils with a productivity level of 1500 to 1750
kg/ha . They include : 1) Soils of medium to low
fertility with 10 to 18 cm of moisture storage
capacity and with a similar climate to that of
Association Response Group A. 2) Soils of low
fertility with 18 to 25 cm of moisture storage
capacity and a climate with precipitation equiva-
lent to that of Association Response Group A, but

Moderate moisture deficiency (IS-27cm rainfall)

Association Yield(kg/hp)
Response Group

A Greater than 1900

1750 - 1900

1500- 1 750

Less than 1500

v

- Y
25 20 15

High Mod .High Medium
120 cm of soil
MOISTURE STORAGE



with only 1000 to 1200 degree days above 5 °C
and a frost-free period of only 75 to 90 days . 3)
Soils of medium to low fertility and 10 to 25 cm of
moisture storage capacity in a climatic region
similar to the second group of Association Re-
sponse Group B.
Soil Association Response Group D. Soils of low
fertility and moisture storage capacity that occur in
all climatic regions and have a productivity level of
less than 1500 kg/ha.
Soil Association Response Group E. Soil associ-
ations or complexes that are non-arable due to
steep topography, or sandy, gravelly or stony
conditions, wetness, and salinity .

Map Unit Performance Groups --
While the Association Response Group provides a
broad productivity grouping of soils at the associ-
ation level, the soil mapping recognizes a number
of map units of the association. These map units

Table 15. Characteristics of the Map Unit Performance Groups

A1

A2

B1

Map Unit Performance Group A: These are
soil map units with fertility, moisture storage
and climatic characteristics defined by Soil
Association Response Group A. There are two
classes of soils in this group.
Soils are almost exclusively well drained Orth-
ic Black and Eluviated Black series of the
associations . Landforms are nearly level to
undulating . Sharp, deep kettles, are not com-
mon but shallow, broad depressions that are
wet for brief periods do occur. Relatively little
runoff or accumulation of water. Uniform
fertility and moisture conditions results in
uniform yields throughout fields . Landforms
conducive to large field size and large tillage
and harvesting equipment.
Soils are dominated by the well drained Orthic
Black, Rego Black and Calcareous Black
series of the associations, but have significant
inclusions of poorly drained Gleysolic soils.
Landforms are generally undulating . Sharp,
deep kettles tend to accumulate the minimal
amount of runoff to form sloughs, under
natural conditions. When cultivated, these
sloughs are usually too wet to be seeded or
are frequently flooded, once seeded . Uniform
fertility and moisture conditions throughout all
areas except kettles or sloughs results in
uniform yields throughout fields . Landforms
and incidence of poorly drained soils limits the
effectiveness of large tillage and harvesting
equipment.

Map Unit Performance Group B : These are
soil map units with fertility, moisture storage
and climatic characteristics defined by Soil
Association Response Group B . There are two
classes of soils in this group.
Soils are almost exclusively well drained Orth-
ic (Dark Brown, Black, Dark Gray), Rego (Dark
Brown, Black), Calcareous (Dark Brown,
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relate the kinds and proportions of soil series of
the association . It is apparent from Table 13, that
wide differences in productivity may occur be-
tween the map units of an association . A second
grouping of soils has been developed to recognize
this variability by grouping into Map Unit Perfor-
mance Groups, map units from various associa-
tions that have similar productivity to that encom-
passed by the Association Response Groups .
Having established the compliment of map units
within a Map Unit Performance Group, the map
units are organized into classes having common
physical attributes such as landform, drainage,
wetness, structure and salinity which are of impor-
tance to land use and management . An outline of
the characteristics of the Map Unit Performance
Group and Classes is presented in Table 16 . All
map units of the area are classified according to
this system as well as the Soil Capability Classifi-
cation for Agriculture in Table 17 .

B2

C1

C2

C3

Black) or Eluviated Black series of the associ-
ations . Use and management attributes of
these soils are similar to those described for
Map Unit Performance Group A1 .
Soils are dominated by the well drained Orthic
(Dark Brown, Black, Dark Gray) series of the
associations but have significant inclusions of
poorly drained Gleysolic soils. Use and man-
agement attributes of these soils are similar to
those described for Map Unit Performance
Group A2.

Map Unit Performance Group C: These are
soil map units with fertility, moisture storage
and climatic characteristics defined by Soil
Association Response Group C . There are six
classes of soils in this group.
Soils are almost exclusively well drained
Orthic (Dark Brown, Black, Dark Gray), Rego
(Dark Brown, Black), Calcareous (Dark Brown,
Black), Eluviated (Dark Brown, Black, Dark
Gray) or Orthic and Dark Gray Wooded series
of the associations . Use and management
related attributes of these soils are similar to
those of Map Unit Performance Groups A1
and B1 .
Soils are dominated by the well drained series
of the associations, as described for C1, but
have significant inclusions of poorly drained
Gleysolic soils . Use and management related
attributes of these soils are similar to those of
Map Unit Performance Groups A2 and B2.
Soils are dominated by well drained Orthic
Black series of the associations but have
significant excessively drained Orthic Rego-
sols and eroded Calcareous Black . Landforms
are rolling with occasional deep kettles. Some
areas may be dissected, with frequent gullies.
Runoff from upper slopes into local depres-
sions or streams is considerable and hence
the potential of water erosion must always be



considered . Extreme variation in fertility and
moisture conditions resulting in considerable
yield variability throughout fields, especially
periods of below normal precipitation . Land-
scapes restrict field shape and size as well as
effective use of large tillage and harvesting
equipment .

C4 Soils are dominated by well drained Orthic
Black series of the associations but have
significant excessively drained Orthic Rego
sols and eroded Calcareous Black and signifi-
cant poorly drained Gleysolic soils . Landforms
are rolling with numerous deep kettles . Runoff
from upper slopes to local depressions is
considerable and hence the potential of water
erosion must be considered . Extreme varia-
tions in fertility and moisture conditions results
in yield variability throughout fields, especially
in periods of below normal precipitation .
Landscapes restrict field shape and size as
well as effective use of large tillage and
harvesting equipment.

C5 Soils are dominated by the well drained
Orthic, Calcareous and Eluviated (Dark
Brown, Black) series of the associations and
have significant inclusions of saline (Dark
Brown, Black) and may also have significant
inclusions of Gleysolic soils . Landforms are
undulating or gently rolling . Sharp, deep ket-
tles tend to accumulate the minimal amount of
runoff to form sloughs, under natural condi-
tions . When cultivated, these sloughs are
usually too wet to be seeded or are frequently
flooded, once seeded . Saline soils frequenting
the base of steep slopes or rims of sloughs
require management practices which will pre-
vent further deterioration and perhaps provide
some improvement of productivity .

C6 Soils are almost exclusively moderately well
drained, saline (Dark Brown, Black) or (Dark
Brown, Black) Solonetzic series of the associ
ations . Landforms are generally undulating .
Sharp, deep kettles are not common, but
shallow, broad depressions that are wet for
brief periods do occur . There is relatively little
run off or accumulation of water . Extreme local
yield variability may be anticipated, especially
in periods of below normal precipitation .
Map Unit Performance Group D: These are
soil map units with fertility, moisture storage
and climatic characteristics defined by Soil
Association Response Group D. There are six
classes of soils in this group .

D1 Soils are almost exclusively well drained,
Orthic (Dark Brown, Black, Dark Gray) series
of the associations . Landforms vary from level
to gently rolling . Sharp, deep kettles are not
common but shallow, broad depressions that
are wet for very brief periods may occur .
These sandy soils require special practices
regarding low fertility and susceptibility to
wind erosion .

D2 Soils are dominated by well drained Orthic
(Dark Brown, Black) series of the association
but have significant inclusions of poorly

7 7

drained, Gleysolic soils . Landforms are gener-
ally undulating . Sharp, deep kettles create
sloughs which are often too wet to be seeded
or are frequently flooded, once seeded . These
sandy soils require special practices regard-
ing low fertility and susceptibility to wind ero-
sion .

D3 Soils are dominated by well drained Orthic
(Dark Brown, Black) series of the associations
but have significant inclusions of excessively
or rapidly drained Orthic Regosol, Calcareous
(Dark Brown, Black) and Rego Dark Brown
soils . Use and management related attributes
of these soils are similar to those of Map Unit
Performance Group C3.

D4 Soils are dominated by well drained Orthic
(Dark Brown, Black) or Rego and Calcareous
Dark Brown series of the associations with
significant inclusions of excessively drained,
Orthic Regosol, Calcareous (Dark Brown,
Black) and poorly-drained Gleysolic soils . Use
and management related attributes of these
soils are similar to those of Map Unit Perfor-
mance Group C4 .

D5 Soils are dominated by well drained Orthic
(Dark Brown, Black) with significant inclusions
of saline (Dark Brown, Black) and may also
have significant inclusions of Gleysolic soils .
Use and management related attributes of
these soils are similar to those of Map Unit
Performance Group C5 .

D6 Soils are dominated by Dark Brown Solonetzic
series of the associations with significant
saline Dark Brown Solonetzic . Use and man
agement related attributes of these soils are
similar to those of Map Unit Performance
Group C6 .
Map Unit Performance Group E: These are
soil map units with severe limitations to cul-
tivation associated with steep topography,
sandy or gravelly textures, excessive stones,
wetness or salinity . There are six classes of
soils of this group .

E1

	

Soils are almost exclusively well drained Orth-
ic (Dark Brown, Black, Dark Gray) series of
the associations . Landforms are rolling to hilly
with occasional deep kettles . Some areas may
be dissected, with frequent gullies . Runoff
from upper slopes to local depressions or into
streams is moderate . Very sandy, gravelly and
may be stony .

E2 Soils are dominated by well drained Orthic
(Black, Dark Gray) Orthic Gray Wooded and
Dark Gray Wooded series of the associations
with significant inclusions of poorly drained,
Gleysolic soils . Landforms are rolling to hilly
with frequent, deep kettles . Runoff from upper
slopes to kettles is considerable . Stones are
common .

E3 Soils are dominated by well drained Orthic
(Dark Brown, Black) series of the associations
and have significant inclusions of excessively
drained Orthic Regosol and Calcareous (Dark
Brown, Black) soils . Landforms are rolling to
hilly with occasional deep kettles . Dissected



E4 Soils are dominated by well drained, Orthic
(Dark Brown, Black) series of the associations
with significant inclusions of excessively
drained Orthic Regosol, Calcareous (Dark
Brown, Black) and also significant poorly
drained * Gleysolic soils .

E5 Soils are dominated by saline (Regosoic,
Solonetzic, Chernozemic) and poorly drained,
Gleysolic and Organic series of the associa-

topography with associated gullying is com-
mon.

Dominant Subgroups
(Series)

E6

Table 16 . Grouping of Map Units into Performance Groups and Agricultural Capability Classes .

Significant Subgroups
(Series)

Map Unit Performance Group A

Black and Gleysolics
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tions and complexes . Landforms are depres-
sional or flat . Flooding frequently occurs and
may extend over long periods . Materials are
highly variable .
Soils are dominated by excessive surface
drainage or rapid internal drainage of Orthic
Regosols and weakly developed Dark Brown
and Black series of the associations and
complexes . Landforms are rolling to hilly .
Dissected topography with associated gullying
is common . Some areas are exceedingly
stony, others are extremely sandy .

Map Units
Soil Capability

Class

A1 Modal (typical) soils of the associations
Orthic Black B1,Hm1(I),H1,Kt1,Mf1 1 cm
Orthic Black Eluviated Black B3,Hm3,Kt3,Mf3 1 cm

A2 Modal (typical) soils with inclusions of poorly-drained soils
Orthic Black Gleysolic B5,Hm5(I),Kt5,Mf5 1m5w
Orthic Black Eluviated Gleysolic B6,Hm6,Mf6 1 m5w or 1 m4f
Orthic Black Rego, Calcareous Black and Gleysolic Kt2 1m5w

Map Unit Performance Group B
B1 Modal (typical) soils of the associations

Orthic Dark Brown Sul 2m
Orthic Black Cm1,Hm1(fl),01 2m
Orthic Dark Gray Lz1,K1 2d
Orthic Black Eluviated Black Hm300,030) 2m
Orthic Dark Brown Rego, Calcareous Dark Brown Su2 2m
Orthic Black Rego, Calcareous Black B4, Kt4,Kr1,07 2m or 3t

B2 Modal (typical) soils with inclusions of poorly-drained soils
Rego Chernozemic Av1 2m
Orthic Dark Brown Gleysolic Su7 2m5w
Orthic Black Gleysolic 05(I) 2m5w
Orthic Dark Gray Gleysolic Lz5 2m5w
Orthic Black Eluviated Gleysolic 06(1) 2m5w or 2m4df
Orthic, Eluviated Dark Gray Eluviated Gleysolic K7,Lz6 2m5w or 2m4df

Map Unit Performance Group C
C1 Modal (typical) soils of the associations

Orthic Dark Brown Br1,At1(I),E1,Kp1,W1 3m
Orthic Black Me1(fl),Sd1,01(si) 3m
Orthic, Dark Gray Wooded Mt1,Mt2,Mt3,Wv3 3d
Orthic Dark Brown Eluviated Dark Brown Br3,E3 3m
Orthic Black Eluviated Black 03(sl) 3m
Orthic Dark Gray Eluviated Dark Gray Sb3,Lz3,K3 3m
Orthic Dark Brown Rego, Calcareous Dark Brown Br2,E2,W12 3m or 4t
Orthic Black Rego, Calcareous Black 07(sl) 3m or 4t

C2 Modal (typical) soils with inclusions of poorly drained soils
Orthic Dark Brown Gleysolic Br9,W5 3m5w
Orthic Black Gleysolic 05(sl) 3m5w
Orthic, Eluviated Dark Gray Eluviated Gleysolic Sb6 2m5w or 2m4df
Orthic, Dark Gray Wooded Gleysolic Mt4 3d5w
Orthic, Eluvated Dark Brown Eluviated Gleysolic E12 3m5w or 3m4df
Orthic Black Eluviated Gleysolic Me6(fl),06(sl) 3m5w or 3m4df
Orthic Dark Gray Eluviated Gleysolic Sb6 3m5w or 3m4df
Orthic, Dark Gray Wooded Eluviated Gleysolic Mt6 3d5w

C3 Modal (typical) soils with inclusions of eroded soils
Orthic Black Orthic Regosols, Eroded Cm4,Hm4,Kr3,Kr4,Mf4,04 3t

Calcareous Black

C4 Modal (typical) soils with inclusions of eroded and poorly drained soils
Orthic Black Orthic Regosols, Eroded Calcareous Cm2,Hm2,Kr2,Mf2,02 3t5w



C5

	

Modal (typical) soils with inclusions of saline and poorly drained soils
Orthic, Calcareous, Eluviated

	

Saline Dark Brown

	

E6,W7

	

3m(4-5n)
Dark Brown
Orthic Dark Brown

	

Saline Dark Brown and Gleysolic

	

E7

	

3m(4-5n)5w
Orthic Black

	

Saline Black and Gleysolic

	

Me9,Ws3

	

3m(4-5n)

C6 Saline and Solonetzic Soils
Saline Dark Brown

	

Su6

	

3n
Saline Black

	

B7,Hm7

	

3n
Dark Brown Solonetzic

	

Hy1,Hy3,Tu 1,Tu2

	

3d
Dark Brown Solonetzic

	

Gleyed Dark Brown Solonetz

	

Tu9

	

3d

Map Unit Performance Group D
D1

	

Modal (typical) soils of the association
Orthic Dark Brown

	

A1,At1,Bg1

	

4m
Orthic Black

	

WS1,Me1

	

4m
Orthic Dark Gray

	

Gb1

	

4m

D2

	

Modal (typical) soils with inclusions of poorly drained soils
Orthic Dark'Brown

	

Gleysolic

	

A11

	

4m5w
Orthic Black

	

Eluviated Gleysolic

	

Me6

	

4m5w or 4m4f

D3

	

Modal (typical) soils with inclusions of eroded soils
Orthic Dark Brown

	

Orthic Regosol, Calcareous and

	

At4,E11, Kp4,Kp5,W4

	

4t
Rego Dark Brown

Orthic Black

	

Orthic Regosol, Calcareous Black

	

Me2,Me4,Kr3,Kr4,

	

4t
Cm4,Sd4,04,Mf4

D4

	

Modal (typical) soils with inclusions of eroded and poorly drained soils
Orthic Dark Brown

	

Orthic Regosol, Calcareous Dark

	

At2,Kp2,W2

	

4t5w
Brown and Gleysolic

Rego, Calcareous Dark Brown

	

Orthic Regosol, Orthic Dark

	

Wy1,Wy2

	

4t5w
Brown and Gleysolic

Orthic Black

	

Orthic Regosol, Calcareous

	

Kr2,Cm2,Sd2,02,Mf2

	

4t5w
Black and Gleysolic

D5

	

Modal (typical) soils with inclusions of saline and poorly drained soils
Orthic Dark Brown

	

Saline Dark Brown

	

A3,Bg3,Br5

	

4m5n
Orthic Black

	

Saline Black

	

Me3,Ws3

	

4m5n
Orthic Dark Brown

	

Saline Dark Brown and Gleysolic

	

A9

	

4m5n5w
Orthic Black

	

Saline Black and Gleysolic

	

Me9

	

4m5n5w

D6

	

Saline and Solonetzic Soils
Dark Brown Solonetzic

	

Saline Dark Brown Solonetzic

	

Hy5

	

4d4n

Map Unit Performance Group E
E1

	

Modal (typical) soils of the association on moderately and strongly rolling topography
Orthic Dark Brown

	

Bg1

	

5t
Orthic Black

	

Ws1

	

5t
Orthic Dark Gray

	

Gb1

	

5t

E2

	

Modal (typical) soils with inclusions of poorly drained soils on moderately and strongly rolling topography
Orthic Black

	

Gleysolic

	

Mf5

	

5t5w
Orthic Dark Gray

	

Gleysolic

	

Lz5

	

5t5w
Orthic, Dark Gray Wooded

	

Mt6

	

5t5w

E3

	

Modal (typical) soils with inclusions of eroded and poorly drained soils on moderately and strongly rolling topography
Orthic Dark Brown

	

Orthic Regosol, Calcareous

	

At4,Kp4,Kp5,W4,E2

	

5t
Dark Brown

Orthic Black

	

Orthic Regosol, Calcareous Black

	

Cm4,Hm4,Kr3,Kr4

	

5t
Mf4,Sd4

Orthic Dark Brown

	

Eroded Orthic Dark Brown,

	

Bg2,A10
Orthic Regosols

Orthic Black

	

Eroded Orthic Black, Orthic Regosols

	

Me2,Me4,Ws2

	

5t
Orthic Dark Brown

	

Orthic Regosol, Calcareous Dark

	

At2,W2,Kp2,Wy1,Wy2

	

5t5w
Brown, Gleysolic

Orthic Black

	

Orthic Regosol, Calcareous

	

Cm2,Hm2,Kr2,Mf2

	

5t5w
Black, Gleysolic

E4

	

Saline, solonetzic and poorly drained soils
Saline Orthic Regosoi

	

Av4,AV12
Saline and gleyed

	

Avg
Regosolic and Solonetzic
Saline Chernozemic and

	

Gleysolic

	

Av12,Av13
Gleysolic

E5

	

Poorly drained soils
Gleysolic

	

Su5,Av6,MW1,Mw2,Mw3,
Mw4,Sa

Organic

	

SP1,SP2
E6

	

Eroded soils on moderately to strongly rolling topography
Orthic Regosols

	

Rw,Hw,DS1,Ds2,Ds3
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PLATE 24. Map Unit Performance Groups

24 .1 Areas of Orthic Black and Eluviated Black soils on medium textured
deposits and gently undulating topography, such as those of the Hm1 map
unit, are grouped in Map Unit Performance Group A1 . Such soils are
highly productive, reflecting above normal precipitation, moisture storage
capacity and fertility .

24.2 Areas of Orthic, Rego and Calcareous Dark Brown soils on fine textured
deposits and very gently undulating topography, such as those of the Su2
map unit, are grouped in Map Unit Performance Group B1 . Although such
soils have above normal moisture storage capacity and fertility, their
occurrence in a climate region with a moderate moisture deficiency limits
productivity slightly .

24.3 Areas of Orthic Gray Wooded and Dark Gray Wooded soils on moderately
fine textured deposits and on undulating topography, such as the Mti map
unit, are grouped in Map Unit Performance Group Cl . Although these
soils occur in a region with sufficient precipitation and have moderately
high moisture storage capacity, productivity is severely limited by low
fertility, poor structure and insufficient heat .

24 .4 Areas of Orthic Black, Calcareous Black, Orthic Regosol and Gleysolic
soils on medium texture and gently rolling topography, such as those of
the Cm2 map unit, are grouped in Map Unit Performance Group C3 .
Productivity of these soils is limited by highly irregular, sloping topogra-
phy .

24.5 Areas of Orthic Black and eroded Orthic Black soils on coarse textured
deposits and undulating topography, such as those of the Me2 map unit,
are grouped in Map Unit Performance Group D3. Productivity of these
soils is severely limited by low moisture storage capacity and fertility .

24.6 Areas of Rego, Calcareous, and Orthic Dark Brown and Gleysols on fine
textured deposits and gently rolling topography, such as those of the Wy1
map unit, are grouped in Map Unit Performance Group D4. Such sites are
of low productivity, reflecting a moisture deficient climatic region and
irregular, sloping topography .

24.7 Areas of Orthic Dark Brown and saline or carbonated Chernozemic soils
on coarse textured deposits and gently undulating topography, such as
those of the A3 map unit, are grouped in Map Unit Performance Group D5 .
Such soils are of low productivity reflecting a moisture deficient climatic
region, low moisture storage capacity and the widespread distribution of
saline soils .

24.8 Areas of Orthic and Calcareous Dark Brown and Orthic Regosols on
moderately coarse textured, stony deposits and strongly rolling topogra-
phy, such as those of the At4 map unit, are grouped in Map Unit
Performance Group E3. Such soils are unsuited for cultivation due to
highly irregular, steep slopes and severe stoniness .
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Soil Capability Classification
The Soil Capability Classification for agriculture

is based on the interpretation of soils in terms of
the effects of climate and soil limitations and the
general productive capacity for the growing of
common field crops.

In this classification, the mineral soils are
grouped into seven classes (Table 17) depending
on their limitations and suitability for agricultural
use. The first three classes are considered suitable
for sustained production of common field crops,
the fourth class is physically marginal for sus-
tained arable agriculture, the fifth class is capable
of use only for permanent pasture and hay, the
sixth class is capable of use only'for wild pasture,
and the seventh class is for soils and land types
considered unsuitable for arable agriculture or
permanent pasture . The capability class is there-
fore indicative of the intensity or degree of the
limitations as far as agricultural use is concerned,
whereas the kinds of limitations are represented
by subclasses which occur as divisions within
capability classes.

In some regions of the province, the climate is
considered to be the most important factor limiting
the productivity of common field crops. Its influ-
ence on soil capability is recognized by designat-
ing zones having varying degrees of moisture
deficiency (Cm) or of heat deficiency (Cs). Two
climatic-moisture zones occur in the Saskatoon
map area . The first zone (1 Cm) includes the
Black, Dark Gray and Gray soil zones of the area .
It has no serious moisture deficiency . The second
climatic-moisture zone (2 Cm) includes the Dark
Brown zone of this area . This zone is considered to
have a moderate moisture deficiency .

The concept of the climatic-moisture zone
means that soils occurring within the 1 Cm clima-
tic-moisture zone, are potentially Class 1 soils in
the absence of other subclass limitations,
whereas, soils can attain, at best, a Class 2
capability rating within the 2 Cm climatic-moisture
zone where the climatic-limitation is more severe .

Climatic-temperature zones have been estab-
lished on the basis of heat deficiency as expressed
in terms of the length of the frost-free growing
season . There are two of these zones in the
Saskatoon map area . All except local areas at high
elevation in the north-western portion of the map
area are in the 1 Cs climatic zone . This zone has
sufficient heat extending over a greater than 90
day frost-free period to bring common field crops
to maturity. The local areas mentioned above are
classed in the 2 Cs zone . This zone has slightly
lower growing season temperatures and a frost-
free period of only 75 to 90 days.

Table 17. Capability Classes - Degree of Limita-
tions
Class 1 . Soils in this class have no significant
limitations that restrict their use for crops. They
are moderately high-to-high in productivity for a
wide range of field crops.
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Class 2 . Soils in this class have moderate limita-
tions that reduce the choice of crops, or require
moderate conservation practices . They are med-
ium to moderately high in productivity for a
moderate range of field crops.
Class 3 . Soils of this class have moderately severe
limitations that reduce the choice of crops or
require special conservation practices. They are
medium to moderately high in productivity for a
moderate range of field crops.
Class 4. Soils in this class have severe limitations
that restrict the choice of crops or require special
conservation practices or both . They are low to
medium in productivity, for a narrow range of field
crops, but may have higher productivity for a
special crop .
Class 5 . Soils in this class are unsuited to the
production of common field crops and are capable
only of producing perennial forage crops. Im-
provement practices are feasible .
Class 6. Soils in this class are capable only of
producing native perennial forage crops . Improve-
ment practices are not feasible .
Class 7. Soils in this class have no capability for
arable agriculture or permanent pasture .

Table 18 . Capability Subclasses - Kind of Limita-
tions
Climatic Limitations - expressed on the basis of
adverse regional climate where there are no other
limitations except climate.

Subclass Cm : moisture deficiency due to
insufficient precipitation .

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

Soil Limitations - are caused by unfavorable
inherent soil characteristics.

Subclass m: insufficient soil moisture hold-
ing capacity .

Subclass d : poor structure and/or perme-
ability.

Subclass f: low soil fertility.
Subclass n : excessive soil salinity .
Subclass s: unfavorable soil characteristics .

This subclass is used in a col-
lective sense in place of sub-
classes m, d, f and n, where
more than two of them are pre-
sent or where two of these
limitations are present in addi-
tion to some other limitation .

Landscape Limitations -
Subclass t: unfavorable topography .
Subclass w: excess water - applies to soil

where excess water, apart from
that brought about by inunda-
tion is a limitation in their use
for agriculture .

Subclass p: excess stoniness.
Subclass e: erosion damage .
Subclass is inundation - applies to soils sub-

jected to flooding due to over-
flow .



Subclass r: shallowness to bedrock .
Subclass x : moderate limitation due to ac-

cumulative minor adverse
characteristics which singly are
not serious enough to affect the
class rating .

Subclass limitations of the soil include deficien-
cies in moisture holding capacity, structure, fertili-
ty, or salinity . Droughtiness and deficiencies of soil
moisture-holding capacity are dependent upon a
combination of textural characteristics of the soil
profile to 120 cm, and organic matter content of
the surface horizon as expressed by the zonal
soils. Black soils developed on moderately fine
and fine textured parent material are considered to
have no moisture-holding deficiences. Black soils
of medium texture have moderate moisture-hold-
ing deficiences and are reduced to Class 2m.
Moderately coarse and coarse textured Black soils
are reduced to Class 3m and 4m, with moderately
severe and severe moisture deficiencies respec-
tively .

In the Dark Brown soil zone, fine textured soils
are considered to have no significant moisture-
holding deficiency and therefore are regarded as
optimum soils for the 2 Cm climatic-moisture zone .
Soils developed on medium and moderately fine
textures are considered to have a moderately
severe moisture-holding deficiency and are re-
duced to capability class 3m . Severe moisture-
holding deficiencies are exhibited by moderately
coarse textured soils which are consequently
reduced to capability class 4m in this zone .

Physical deficiencies of soil structure and per-
meability are expressed in terms of the structure of
subgroup profiles in relation to parent material . No
significant structural limitations are recognized in
the Orthic, Calcareous or Rego Dark Brown and
Black and Orthic Dark Gray Chernozemic soils
with C or calcareous horizons occurring below
twelve inches. The structural limitations presented
by Eluviated Dark Gray, Dark Gray Wooded and
weakly to moderately developed Solonetz sub-
group profiles is considered to be moderate and
soil map units dominated by these profiles are
reduced to capability class 2d . More strongly
developed Gray Wooded and Solonetzic subgroup
profiles with massive, sometimes imperfectly
drained profiles are reduced to class 3d .

Soil fertility limitations, as expressed in nutrient
deficiencies and nutrient unbalance, are recog-
nized in soils which are developed on low-nutrient
parent materials and which are generally unre-
sponsive to good management practices. Orthic
Regosols on coarse textured parent materials are
soils with a low natural fertility status, which is not
easily corrected, and they are therefore reduced to
capability class 4f .

Soil limitations due to salinity are expressed
according to electrical conductivity measure-
ments, or the visual presence of salts affecting
plant growth .

Topographic limitations are dependent on the
slope class as well as on the complexity of slopes .
Level to gently undulating landforms with simple
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slopes are considered to have no significant
topographic limitations, whereas, landforms com-
prised of a complexity of roughly undulating slopes
are.reduced to class 2t . Further increase in slope
or slope complexity results in moderately severe,
severe, and very severe topographic limitations
and the capability classes are expressed as 3t, 4t
and 5t respectively . Very steeply sloping and
strongly dissected or eroded valleys are consid-
ered non-arable and are classified as 6t .

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

Capability classes and subclasses of the
various map units of the Saskatoon map area are
presented in Table 17 . Two separate publications
depict the soil capability for agriculture with maps .
The first, available from the Queen's Printer in
Ottawa, is entitled "Soil Capability for Agriculture,
Saskatoon (73B) Saskatchewan, Canada Land
Inventory'' and the second is a series of publica-
tions, one for each rural municipality of the area,
which show the capability of the soils for agricul-
ture and in addition contains land use information .
These publications, often referred to as Rural
Municipality Brochures, are available from the
Saskatchewan Institute of Pedology, University of
Saskatchewan, Saskatoon.

SOIL CHEMICAL AND PHYSICAL PROPERTIES
Certain laboratory analyses were conducted on

samples taken from representative soils from each
series . The analyses included mechanical analy-
ses, total nitrogen, organic carbon, inorganic
carbon (expressed as CaCO3 equivalent), cation
exchange capacity, exchangeable cations, pH,
conductivity and water-soluble cations.

Before discussing the chemical and physical
properties of the dominant series of the map area,
the significance or meaning of the various analy-
ses and a brief outline of the method employed will
be discussed.
Mechanical Analyses -In mechanical analyses,
the percentage of sand, silt and clay in the fine
earth (less than 2 mm) fraction of the soil are
determined. The relative proportion of these soil
separates, referred to as texture, influences soil
structure, moisture retention, drainage, and tillage
properties .

The pipette method was used following treat-
ment of samples with HCI to remove carbonates,
and with H202 to remove organic matter . Sodium
hexametaphosphate was used for dispersion . Fine
clay was determined using a No . 2 International
centrifuge .
Organic Carbon and Nitrogen - The level of
organic carbon indicates the amount of organic
matter in the soil . The content and nature of the
organic matter are of fundamental importance . The



high cation exchange capacity of organic matter
enables it to act as an ideal reservoir of plant
nutrients. Organic matter also creates favorable
physical conditions for plant growth by promoting
granulation and increasing water-holding capacity
of soils.

Nitrogen, although normally present in relatively
small amounts, is important as a plant nutrient . It
may be lost from the soil by leaching or through
plant growth . Decomposition of organic matter by
soil microorganisms replenishes the supply of
nitrogen . The C/N ratio of surface horizons pro-
vides an indication of the degree of this decompo-
sition . In many soils the rate of replenishment is not
sufficient for optimum plant growth and con-
sequently nitrogen fertilizers must be added to
achieve maximum yield potential .

The micro-Kjeldahl digestion technique using
K2SO4, concentrated H2SO4 and 10% CUS04 and
selenium as catalysts was employed . The ammo-
nia was collected in boric acid and titrated with
dilute H2SO4. The dry combustion method was
used for total carbon determination with carbon
dioxide being adsorbed in excess of NaOH,
precipitated as BaC03, and back titrated with HCI .
The organic carbon was determined by subtract-
ing inorganic carbon from total carbon values .

Inorganic Carbon - The level of inorganic
carbon, expressed as CaC03 equivalent, indicates
the amount of calcium and magnesium carbonates
present in the soil . Although many soils are free of
these lime-carbonates in surface horizons the
occurrence of these constitutents at relatively
shallow depths in most of the soils of the area
ensures an adequate supply of calcium and
magnesium for plant growth .

Inorganic carbon was determined by boiling the
soil in dilute HCI containing stannous chloride . The
C02 was absorbed in NaOH towers, precipitated
with BaCl2, and the excess NaOH titrated with HCI.
The inorganic carbon values are converted to their
CaC03 equivalents.

Cation Exchange Capacity - The cation ex-
change capacity of the soil is an index of the
capacity of a particular soil to absorb and release
cations such as calcium, magnesium, sodium,
potassium and hydrogen . It is an indication of the
ability of the soil to supply important nutrients to
the growing plant and is governed chiefly by the
organic matter and clay content of the soil . Soils
with high organic matter or clay content usually
have a high cation exchange capacity, whereas
sandy soils or soils low in or devoid of organic
matter generally have a low cation exchange
capacity . The cation exchange capacity was de-
termined by saturation of the soils with ammonium
ions using 1 N NH40Ac adjusted to pH 7, employ-
ing the centrifuge technique. After displacement of
ammonium with 1 N KCI, nitrogen was determined
by the micro-Kjeldahl technique.
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Acetate Extractable Cations-The cations in the
soil that are soluble in ammonium acetate, com-
monly referred to as exchangeable cations, give
an expression of the amount of the plant nutrients
calcium, magnesium, sodium, and potassium that
is held by the soil colloids (organic matter and
clay) . In the soils of the Saskatoon map area,
calcium and magnesium are the dominant exchan-
geable cations, especially in Chernozemic soils. In
the upper horizons of Gray Wooded and Eluviated
Gleysols, exchangeable hydrogen values may be
relatively high . Exchangeable potassium and sodi-
um are relatively low in all soils, except for some
Solonetzic soils where sodium may be somewhat
higher, especially in the lower horizons of the soil .
The exchangeable cations calcium, magnesium,
sodium, and potassium were determined by flame
spectrophotometer analyses following extraction
with 1 N NH40Ac. Exchangeable hydrogen was
calculated as the difference between the sum of
the four exchangeable bases mentioned above
and the cation exchange capacity .
PH -pH is a measure of soil acidity or alkalinity .
Most soils of the area are moderately alkaline to
neutral in reaction. Dark Gray Chernozemic, Gray
Wooded, and Eluviated Gleysols are generally
slightly to moderately acid in reaction, in horizons
near the surface but become moderately alkaline
with increasing depth .

Soil pH was determined by the soil paste
method utilizing a glass electrode pH meter.
Electrical Conductivity -The electrical conduc-
tivity of a soil is an expression of the level of salts
contained in the soil solution . Generally, electrical
conductivity values greater than 4 mmhos/cm are
considered to detrimentally influence the growth of
most cultivated crops.

Most soils of the map area have relatively low
levels of soluble salts in surface horizons but may
contain moderate to high amounts in subsoils .
Saline and carbonated Chernozemic, Solonetzic
and Gleysolic soils are likely to have excessive salt
levels throughout all horizons of the soil .

The electrical conductivity of the saturation
extract from the soil samples was measured using
a conductivity cell and bridge, values being re-
ported in mmhos/cm at 25°C .
Water Soluble Cations - The water soluble
cations are an expression of the concentration of
the dominant cations of the soil solution . Concen-
tration of water soluble cations tend to be low in
surface horizons, increasing in depth in the profile
and reaching their highest values in the parent
materials. Calcium and magnesium are the domi-
nant water soluble cations in most soils of the area,
except in saline Chernozemic and Solonetzic soils
where sodium may be excessive.

The water soluble cations were determined in
the extract from the soil paste using flame spec-
trophotometer analyses .



APPENDIX I - DESCRIPTION AND ANALYSIS OF SOIL SERIES PROFILES
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Orthic Black Series 103 Orthic Dark Brown Series 126
Rego Black Series 104 Whitesand Association

Keppel Association Orthic Black Series 127
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Morphological Description Alert Association, Orthic Dark Brown Series

Horizon and Depths

Ap 0-4"

BmIl 4-10'/2"

Bm2 10%2-21"

Cca 21-29"

IICk 29"+

Physical and Chemical Analyses Alert Association, Orthic Dark Brown Series

Particle Size Distribution

Primary Structure
Grade

	

Class

	

Kind

moderate, medium subangular
blocky
moderate, medium prismatic
breaking to moderate medium
subangular blocky
weak, coarse prismatic break-
ing to moderate, medium sub-
angular blocky
massive to weak, coarse sub-
angular blocky
massive to weak, coarse sub-
angular blocky

Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25 °C)
-
Ca Mg

me/100g

K Na

Ap 0-4" 48 .5 31 .7 19.8 16.4 0.17 1 .58 25.2 11 .6 3.0 0 .8 0 .1 6 .4 0 .8 0.04 0.07 0.02 0.02
Bm1 4-10%2" 44.0 31 .9 24.0 20.0 0.09 0.93 24.5 11 .6 3.7 0 .3 0 .2 6.2 0.4 0.06 0.03 0.00 0.02
Bm2 10112-21" 45.8 34.4 19.8 11 .5 0.07 0.60 14 .1 13 .0 4 .8 0 .3 0 .2 7 .2 0 .5 0.09 0.06 0.01 0.03
Cca 21-29" 38 .7 41 .2 20 .1 13 .6 9 .5 19.8 60.8 7 .1 0 .4 0 .2 7 .8 0 .5 0.05 0.05 0.01 0.03
IICk 29"+ 50.0 28.8 21 .2 13 .1 10 .1 19 .6 55.8 9 .3 0 .4 0 .2 8 .1 0 .6 0.06 0.09 0.01 0.05

Secondary Stru
Grade Class

ture
Kind Effervescence Texture

fine granular none loam

fine granular none loam

fine granular none loam

fine granular moderately loam

fine granular moderately loam



Morphological Description Asquith Association, Orthic Dark Brown Series

2.5Y 5.5/3

Physical and Chemical Analyses Asquith Association, Orthic Dark Brown Series

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C.
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-7" 78.8 6 .0 15.2 10 .7 0.10 1 .22 12.3 9 .4 2 .9 0.6 0 .2 8 .2 0.3 0.05 0.05 0.01 0.05
Bm 7-24" 75.4 6 .8 17.7 13.2 0.05 0.66 13.3 12.2 2 .9 0 .3 0 .2 7 .8 0.5 0.12 0.05 0.01 0.04
C 24-60" 86.6 8 .2 5 .3 8.3 8 .6 5 .8 2 .5 01 0.2 7 .9 0.3 0.10 0.01 0.01 0.02

Horizon and Depths Color when Dry
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-7" Dark gray weak, medium and fine suban- single grain none fine sandy
10YR 4/1 gular blocky loam

Bm 7-24" Dark grayish brown moderate, coarse prismatic and single grain none fine sandy
10YR 4/2 subangular blocky loam

C 24-60" Grayish brown single grain none sandy loam



Morphological Description Blaine Lake Association, Orthic Black Series

Physical and Chemical Analyses Blaine Lake Association, Orthic Black Series

OD

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-4" Dark grayish brown Very dark gray weak, coarse, subangular fine granular none loam
2.5Y 4/2 10YR 3/1 blocky

em 4-11" Dark yellowish brown Dark brown Moderate, coarse prismatic to fine granular none clay loam
10YR 4/4 10YR 3/3 moderate, coarse subangular

blocky
CCai 11-18" Grayish brown Dark grayish brown weak, coarse prismatic to sub- fine granular moderately loam

2.5Y 5/2 2.5Y 4/3 angular blocky
Cca2 18"+ Light brownish gray Olive weak, coarse subangular fine granular strongly loam

2.5Y 6/2 5Y 4/3 blocky

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv. %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25 ° C) Ca Mg

me/100g

K Na

Ap 0-4" 27 .3 46.2 26 .5 15.9 0.26 2 .92 27.4 15.5 7 .2 1 .5 0 .3 1 .5 7 .1 1 .4 0.33 0.24 0.06 0.06
Bm 4-11 " 32.6 38.0 29 .4 20.5 0.13 1 .29 25.0 11 .9 8 .4 0 .4 0 .6 4 .2 7 .6 1 .0 0.18 0.14 0.01 0.12
Cca1 11-18" 47 .6 30 .1 22.3 8 .7 9 .8 7 .9 11 .1 0.74 4.78 0.03 1 .09
Cca2 18"+ 30.3 43.0 26.7 13.2 14.2 8 .1 14.6 0.85 5.48 0.04 2 .68



Morphological Description Blaine Lake Association, Eluviated Black Series

Primary Structure
Grade

	

Class

	

Kind

weak, coarse subangular
blocky
moderate, coarse prismatic to
coarse subangular blocky
moderate, coarse prismatic

moderate, coarse prismatic

moderate, coarse prismatic

weak, coarse, prismatic

massive

massive
2.5Y 6/2

	

2.5Y 4/3

Physical and Chemical Analyses Blaine Lake Association, Eluviated Black Series

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca Mg

me/100g

K Na

Apt 0-4" 27.6 51 .1 21 .3 8.5 0.28 3.19 26.8 11 .3 6 .2 1 .3 0 .3 7 .7 5 .9 1 .2 0.19 0.10 0.06 0.05
Ap2 4-7" 27.6 51 .2 21 .2 9 .1 0.26 2.86 26.6 12.5 7 .0 0 .6 0 .3 6 .2 5 .8 0.8 0.14 0.08 0.01 0.05
Ae 7-10" 27.9 49 .1 23.0 12 .2 0.07 18.8 7.9 7 .4 0.3 0 .4 1 .9 6 .8 1 .0 0.13 0.10 0.01 0.08
Bti 10-14" 29 .1 41 .7 28.4 17 .3 0.07 23 .7 7 .5 8 .4 0 .5 0 .8 6.5 7 .3 2 .0 0.21 0.40 0.01 0.25
Bt2 14-16" 33.4 26 .1 15 .4 4.8 0.45 1 .28 0.01 0.62
Bt3 16-23" 26.8 44.5 28.7 16.4 10.6 0.83 5.01 0.02 1 .24
Cca 23-32" 10.5 57.0 32.5 17.7 10 .8 10.3 0.92 6.33 0.02 1 .44
Ck 32 11 + 13 .2 53.9 32.9 9 .4 11 .2 0.87 7.69 0.02 1 .56

Horizon and Depths Color when Dry Color when Moist

Apt 0-4" Very dark grayish brown Black
10YR 3/2 10YR 2/1

Ap2 4-7" Very dark grayish brown Black
10YR 3/2 10YR 2/1

Ae 7-10" Brown Olive brown
10YR 5/3 2.5Y 4/4

Bti 10-14" Yellowish brown Olive brown
10YR 5/4 2 .5Y 4/4

Bt2 14-16" Olive brown to light Olive brown
olive brown 2.5Y 4/3
2.5Y 4.5/4

Bt3 16-23" Light olive brown Olive brown
2.5Y 5/4 2.5Y 4/3

Cca 23-32" Grayish brown to light Olive brown
brownish gray 2.5Y 4/3
2.5Y 5.5/2

Ck 32"+ Light brownish gray Olive brown

Secondary Structure
Grade Class Kind Effervescence Texture

fine granular none loam

fine granular none loam

medium coarse, platy none loam

coarse subangular blocky none clay loam

subangular blocky none loam

none clay loam

moderately silty clay
loam

moderately Silty clay
loam



Morphological Description Blaine Lake Association, Humic Eluviated Gleysol Series

Primary Structure

	

Secondary Structure
Horizon and Depths

	

Color when Dry

	

Color when Moist

	

Grade

	

Class

	

Kind

	

Grade

	

Class

	

Kind

Apt

	

0-4"

	

Dark grayish brown

	

Weak, coarse subangular
10YR 4/2

	

blocky
Ap2

	

4-6"

	

Gray to grayish brown

	

Very dark gray

	

moderate, coarse subangular

	

weak, medium platy
10YR 5/1 .5

	

10YR 3/1

	

blocky
Aeg

	

6-10"

	

Light brownish gray

	

Dark grayish brown

	

moderate, coarse subangular

	

moderate, medium platy
2.5Y 6/2

	

2.5Y 4/2

	

blocky
Btg1

	

10-14"

	

Grayish brown to light

	

Dark grayish brown

	

weak, medium prismatic

	

weak, fine su ba n gu I a r
brownish gray

	

2 .5Y 4/3

	

blocky
2.5Y 5.5/2

Btg2

	

14-18"

	

Light olive brown

	

Olive brown

	

weak, coarse prismatic

	

weak, medium subangular
2.5Y 5/3.5

	

2.5Y 4/4

	

blocky
Btg3

	

18-22"

	

Light olive brown

	

Olive brown

	

moderate, fine subangular and
2.5Y 5.5/4

	

2 .5Y 4/4

	

angular blocky
Btg4

	

22-28"

	

Light yellowish brown

	

Dark grayish brown

	

moderate, fine subangular and

	

weak, medium subangular
2.5Y 6/3 .5

	

2.5Y 4/3

	

angular blocky

	

blocky
Btg5

	

28-34"

	

Light yellowish brown

	

Dark grayish brown

	

moderate, fine subangular and
2.5Y 6/3 .5

	

2.5Y 4/3

	

angular blocky

Btg6

	

34-41"

	

Light yellowish brown

	

Dark grayish brown
2.5Y 6/3.5

	

2.5Y 4/3
Cki

	

41"+

	

Light olive brown

	

Dark grayish brown

	

Massiveo

	

2.5Y 5.5/4

	

2.5Y 4/3

Physical and Chemical Analyses Blaine Lake Association, Humic Eluviated Gleysol Series

Horizon and Depths

Particle Size
%

Total Total
Sand Silt

Distribution

Total Fine
Clay Clay

Organic

Nitrogen
%

Matter

Organic
Carbon %

Cation
Exchange
Capacity
me/100g

Acetate Extractable Cations
me/100g

Ca Mg K Na H pH

E.C .
mmhos/cm
(25°C)

Water Soluble Cations
me/100g

Ca Mg K Na

Apt 0-4" 20 .4 61 .0 18.6 7 .2 0.24 2 .00 20.5 8 .9 3.0 1 .3 0 .2 8 .3 5 .5 0 .9 0.18 0.07 0.05 0.01
Ap2 4-6" 23 .3 61 .5 15 .1 3 .4 0.19 0.62 17.2 7 .0 2 .1 1 .0 0 .3 8 .5 5 .4 0 .5 0 .11 0.04 0.05 0.01
Aeg 6-10" 26 .8 60.7 12.5

_
3 .7 0.06 11 .5 " 4 .5 1 .3 0 .9 0 .2 4 .6 5 .8 0 .3 0.05 0.02 0.01 0 .01

Btgi 10-14" . 27 .6 40.4 32.0 19.8 0.05 26.5 10.8 4.3 1 .1 0 .2 10 .1 5 .1 0.2 0.03 0.01 0.01 0.01
Btg2 14-18" 60 .5 16.0 23.5 16.2 18.3 7 .9 3 .5 0 .7 0 .2 6 .0 5 .3 0 .2 0.03 0.01 0 .01 0 .01
13tg3 18-22" 40 .9 31 .7 27.4 17.5 20.8 9 .9 4 .0 1 .0 0 .3 5 .6 5 .4 0.2 0.02 0.01 0.01 0.01
Btg4 22-28" 24.8 44.4 30 .8 19.2 23.8 10.5 5 .1 1 .2 0 .2 6 .8 5.4 0 .1 0.03 0.01 0.01 0.02
Btg5 28-34" 14.3 53.2 32.5 18.4 25.0 12.4 5 .6 1 .2 0 .3 5 .5 5 .8 0 .3 0.10 0.03 0.02 0.02
Btg6 34-41 " 6.4 58.9 34.7 19.5 26.4 12.3 5 .5 1 .3 0 .3 7 .0 5 .7 0 .2 0.04 0.02 0.01 0.02
Ck1 41 11 + 26.9 45.2 27.9 14.2 22.0 10.8 4 .6 1 .0 0 .3 5 .3 5.9 0 .3 0.08 0.03 0.02 0.02

Effervescence Texture

none silt loam

none silt loam

none silt loam

none clay loam

none sandy loam

none clay loam

none clay loam

none silty clay
loam

none silty clay
loam

none clay loam



Morphological Description Bradwell Association, Orthic Dark Brown Series

Physical and Chemical Analyses Bradwell Association, Orthic Dark Brown Series

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-6" Very dark grayish brown Very dark brown weak, medium subangular weak, fine granular none very fine
10YR 3/2 10YR 2/2 blocky sandy clay

loam
Bt 6-13" Dark brown Very dark grayish brown moderate, medium columnar weak, medium subangular none very fine

10YR 4.5/3 10YR 3.5/3 blocky sandy clay
loam

Bm 13-21" Brown Dark olive brown weak, medium columnar weak, medium subangular none very fine
10YR 5/3 2.5Y 4/3 blocky sandy clay

loam
Ck 21-60" Light brownish gray Grayish brown massive weak, coarse subangular moderately very fine

2.5Y 6/2 2.5Y 4.5/2 blocky sandy clay
loam

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C.
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-6" 56.5 21 .2 22.3 16.3 0.19 2.13 21 .3 16.8 4 .5 0 .8 0.1 6 .5 0 .3 0.08 0.05 0.02 0.05
Bt 6-13" 57.5 16.1 26.3 20.6 0.09 0.97 20.7 14 .1 6 .0 0 .4 0.2 7 .6 0.5 0.13 0.08 0.01 0.03
Bm 13-21 " 62.4 15.4 22.3 15.8 0.06 0.96 18.1 11 .5 6 .2 0 .4 0.2 7 .4 0.4 0.11 0.04 0.01 0.03
Ck 21 11 + 62.4 14.9 22.7 14.6 11 .00 8 .3 2.3 0.22 0.79 0.01 0.44



Morphological Description Bradwell Association, Eluviated Dark Brown Series

N

	

Physical and Chemical Analyses Bradwell Association, Eluviated Dark Brown Series

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-4" Dark gray Very dark brown weak, medium subangular weak, fine granular none very fine
10YR 4/1 10YR 2/2 blocky sandy loam

Ahe 4-11" Dark gray Very dark grayish brown weak, medium subangular weak, coarse platy none loam
10YR 4/1 10YR 3/2 blocky

A-Bi 11-15" Dark brown Dark yellowish brown weak, medium to coarse suban- weak, coarse platy none loam
10YR 4/3 10YR 3/4 gular blocky

A-B2 15-19" Dark grayish brown Very dark grayish brown weak, medium prismatic moderate, fine subangular none loam
10YR 4/2 10YR 3/2 blocky

Bt1 19-25" Pale brown Dark brown strong, medium prismatic moderate, medium suban- none loam
10YR 6/3 10YR 4/3 gular blocky

Bt2 25-31" Pale brown Dark grayish brown moderate, medium prismatic moderate, medium suban- none loam
10YR 6/3 1 OYR 4/2 gular blocky

Bm 31-35" Light brownish gray Dark grayish brown weak, medium prismatic granular none very fine
10YR 6/2 10YR 4/2 sandy clay

loam
Ck 35"+ Pale brown Gray brown massive weak, medium prismatic strong very fine

10YR 6/3 10YR 5/2 sandy clay
loam

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Exchange me/100g E.C . me/100g

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Capacity
me/100g Ca Mg K Na H pH

mmhos/cm
(25°C) Ca Mg K Na

Ap 0-4" 58.9 22.9 18.5 10 .9 0.23 2.79 21 .3 16.8 4 .3 2.3 0.2 6 .9 1 .6 0.30 0.23 0.10 0.03
Ahe 4-11 11 48.8 31 .7 19.5 13.5 0.25 3 .19 23.9 17.0 3 .9 1 .2 0 .2 1 .6 5 .9 0 .5 0.10 0.09 0.02 0.02
A-B1 11-15" 48.8 32.3 19 .1 15.4 0.13 1 .42 17.2 12.2 3 .9 0.8 0 .2 0.1 5 .8 0 .4 0.06 0.05 0.00 0.02
A-B2 15-19" 33.9 36.5 22 .1 15 .1 0.12 1 .22 18.9 13.2 4 .5 0.8 0.2 0 .2 6 .1 0 .4 0.07 0.05 0.00 0.02
Bti 19-25" 37.5 36.0 26.2 19.5 0.07 0.61 21 .2 13.3 6 .0 0.5 0.4 1 .0 6 .3 1 .2 0.28 0.32 0.00 0.07
Bt2 25-31" 48.7 27.0 24.4 18.2 6 .3 4 .6 0.79 0.88 0.02 0.21
Bm 31-35" 61 .5 16.6 22.0 13.9 6.6 7 .4 0.87 0.74 0.02 0.73
Ck 3511+ 60.2 11 .5 23.0 13.3 9.40 7.5 8.6 0.74 2.56 0.03 1 .51



Morphological Description Bradwell Association, Saline and Carbonated Calcareous Dark Brown Series

Physical and Chemical Analyses Bradwell Association, Saline and Carbonated Calcareous Dark Brown Series

Horizon and Depths Color when Dry
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Apsk 0-8" Very dark gray Weak, medium subangular weak, fine granular very weakly loam
10YR 3/1 blocky

Bmskt 8-14" Very dark grayish brown weak, medium prismatic weak, medium subangular weakly very fine
10YR 3/2 blocky sandy clay

loam
Bmsk2 14-20" Dark gray massive weak, medium to coarse moderately very fine

10YR 4/1 prismatic sandy clay
loam

Bmsk3 20-26" Very dark grayish brown massive weak, medium to coarse moderately very fine
10YR 3/2 prismatic sandy clay

loam
Csk 26"+ Light olive brown weakly very fine

2.5Y 5/4 sandy loam

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaG03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/1008

K Na H pH

E.C .
mmhos/cm
(25°C) Ca Mg

me/100g

K Na

Apsk 0-8" 50.4 22.4 27.2 18.8 0.32 3.67 1 .4 29.5 20.9 5 .3 1 .2 2 .0 7 .5 4 .1 1 .96 0.52 0.09 1 .48
Bmsk1 8-14" 57.5 17.4 25.2 20.5 2 .3 8 .1 13 .0 1 .21 1 .28 0.10 6.44
Bmsk2 14-20" 57.6 13.2 293 23.6 3.5 8 .4 22.2 1 .29 4.04 0.16 14.88
Bmsk3 20-26" 51 .6 17.4 31 .0 23.3 4 .8 8.4 20.9 1 .19 2.75 0.14 12 .10
Csk 26"+ 74.7 7 .4 18.0 14.4 4 .1 8 .1 25 .1 1 .14 6.19 0.09 9.39



Morphological Description Craigmore Association, Orthic Black Series

Physical and Chemical Analyses Craigmore Association, Orthic Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca Mg

me/100g

K Na

Ap 0-7" 31 .0 43.4 25.6 17 .3 0.27 2.85 27.2 18.8 4.5 0 .5 0 .4 2.6 6.8 1 .9 0.37 0.26 0.04 0.02
Bm 7-16" 33.5 39.5 27.0 18.3 0.14 1 .39 23.7 17.2 4 .9 0 .3 0.3 2 .5 6 .8 0 .5 0.08 0.07 0.01 0.03
Bmk 16-20" 25 .1 50 .4 24.5 15.5 0 .4 20.8 6 .3 0 .4 0.3 7.6 0 .5 0.07 0.08 0.01 0.04
Ck 20-36" 31 .4 47 .2 21 .4 13.0 20.3 14.7 8 .1 0 .4 0 .7 7 .7 3 .4 0.50 0.85 0.01 0.22
IICk 36"+ 38.3 37 .6 24 .1 12 .7 14.2 16.8 0 .5 0 .2 8 .1 7 .9 0.34 1 .45 0.02 0.95

Horizon and Depths
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-7" weak, medium subangular none loam
blocky

Bm 7-16" strong, coarse prismatic none loam
Bmk 16-20" moderate coarse prismatic moderate, medium suban- weakly loam

gular blocky
Ck 20-36" massive strong loam
IICk 36"+ massive strong loam



Morphological Description Elstow Association, Orthic Dark Brown Series

weak, fine granular

moderate, fine granular

Physical and Chemical Analyses Elstow Association, Orthic Dark Brown Series

weak, fine granular

weak, fine granular

Secondary Structure
Grade Class Kind

moderate, fine subangular
blocky
weak, fine granular

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-3" 11 .6 56 .1 32.4 17.5 0.26 2 .92 0 .8 30.7 19.9 8 .6 2 .0 0.2 7 .5 1 .1 0.30 0.21 0.10 0.03
A-B 3-6" 10.8 58 .1 31 .1 15.7 0.25 2.94 0.9 31 .6 21 .3 8 .6 1 .5 0 .2 7 .7 0 .6 0.24 0.10 0.06 0.03
Bm 6-9" 7.4 54.7 37.5 27.0 0.16 1 .83 0 .2 29.5 16 .1 12 .1 1 .0 0 .3 7 .7 0 .5 0.18 0.11 0.02 0.04
Cca1 9-16" 4.4 57.5 38 .1 32.4 22 .1 7.6 3.9 1 .34 1 .65 0.04 0.29
Cca2 16-21 " 1 .4 62.4 36.2 20.7 16.5 7 .8 6 .8 1 .14 4.20 0.06 0.40
Ck 21 11+ 3.9 60.0 36 .1 22 .9 10.4 7 .9 8 .2 1 .15 5.49 0.08 0.90

Horizon and Depths
Primary Structure

Grade Class Kind

Ap 0-3" very weak, medium subangular
blocky

A-B 3-6" weak, medium subangular
blocky

Bm 6-9" strong, coarse prismatic

Ccal 9-16" weak, coarse prismatic

Cca2 16-21 " weak, coarse prismatic to
coarse, subangular blocky

Ck 21 11+ massive

Effervescence Texture

very weakly silty clay
loam

very weakly silty clay
loam

very weakly silty clay
loam

strongly silty clay
loam

strongly silty clay
loam

moderately silty clay
loam



Morphological Description Elstow Association, Calcareous Dark Brown Series

Horizon and Depths

Ap 0-2"

Bmk 2-7"

Cca1 7-13"

Cca2 13-19"

Ck1 19-28"

Physical and Chemical Analyses Elstow Association, Calcareous Dark Brown Series

Primary Structure
Grade

	

Class

	

Kind

moderate, medium subangular
blocky
moderate, medium prismatic to
subangular blocky
weak, coarse prismatic to sub-
angular blocky
weak, coarse prismatic to sub-
angular blocky
weak, coarse prismatic to sub-
angular blocky

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-2" 29 .3 43 .1 27.6 16.5 0.25 2 .30 1 .8 28.2 19.8 6 .5 1 .7 0 .2 7 .7 1 .1 0.36 0.16 0.09 0.02
Bmk 2-7" 22 .9 45 .1 32 .1 21 .7 3.8 26.9 15.2 10.5 1 .0 0 .2 7 .7 0 .5 0.22 0.09 0.04 0.02
Cca1 7-13" 17.4 51 .7 31 .0 19.7 16.9 24.0 7 .4 15.2 1 .1 0 .3 7 .8 0 .8 0.26 0.30 0.02 0.04
Cca2 13-19" 9.4 59:5 31 .1 18 .1 13.3 7 .6 3 .7 1 .19 1 .31 0.04 0.11
Ck1 19-28" 6.6 46 .1 37.0 26.9 8 .0 8 .1 9 .2 1 .01 5.01 0.06 1 .17

Secondary Structure
Grade Class Kind Effervescence Texture

weak, fine granular none clay loam

weak, fine granular moderately clay loam

weak, fine granular strongly silty clay
loam

weak, fine granular strongly silty clay
loam

weak, fine granular moderately clay loam



Morphological Description Elstow Association, Eluviated Dark Brown Series

Physical and Chemical Analyses Elstow Association, Eluviated Dark Brown Series

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Exchange me/100g E.C . me/100g

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Capacity
me/100g Ca Mg K Na H pH

mmhos/cm
(25°C) Ca Mg K Na

Ap 0-5" 36.0 39 .7 24.4 15.6 0.30 4.07 23.5 16.3 6 .6 2 .6 0 .2 6.6 1 .7 0.35 0.40 0.12 0.03
Ae 5-7" 41 .0 34 .4 24.9 14.3 0.18 2.00 23.5 11 .5 5 .2 1 .6 0.2 5 .0 6.3 0.8 0.13 0.22 0.03 0.02
A-131 7-11" 42 .0 31 .5 27 .2 18.9 0.11 0.93 24.9 10.0 7.0 1 .3 0 .2 6 .4 6.2 0.5 0.06 0.08 0.01 0.03
A-132 11-15" 44 .1 30 .0 25.3 18.4 0.09 0.85 25.0 9 .5 7 .6 1 .2 0 .6 6 .1 6 .4 0.6 0.06 0.11 0.01 0.06
Bt 15-21 " 44.3 25.6 30.4 20.0 0.08 0.80 0 .1 21 .8 7 .8 11 .9 1 .2 0.9 7 .3 3 .5 0.45 1 .02 0.02 0.36
IICca1 21-25" 20.4 37.6 42.0 22 .4 16.3 7 .9 10.4 0.85 6.07 0.07 1 .46
IICca2 25"+ 14.3 41 .1 44.6 22 .1 16 .5 7 .9 8.9 0.85 4.74 0.07 1 .24

Horizon and Depths
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-5" weak, medium subangular fine granular none loam
blocky

Ae 5-7" weak, medium prismatic moderate, medium platy none loam
A-B1 7-11" moderate, medium prismatic weak, coarse platy none loam
A-B2 11-15" moderate, medium prismatic weak, medium platy none loam
Bt 15-21" strong, medium prismatic and fine granular none clay loam

subangular blocky
IICcai 21-25" massive fine granular moderately clay
IICca2 25"+ massive fine granular moderately silty clay



Morphological Description Hamlin Association, Orthic Black Series

Physical and Chemical Analyses Hamlin Association, Orthic Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25 °C) Ca Mg

me/100g

K Na

Ap 0-6" 49.4 30.7 19.9 12.7 0.26 2.77 26.6 18.9 4 .6 1 .1 0 .1 0 .9 7 .2 0 .4 0.17 0.03 0.03 0.02
Bm 6-14" 35.4 42 .1 22 .5 16.2 0.13 22.9 16.3 4.7 0 .5 0 .1 7 .2 0 .4 0.19 0.05 0.01 0.03
Cca 14-19" 56.2 26 .1 17 .7 12.6 13.3 13.6 13.7 6.2 0 .4 0 .1 1 .1 7 .9 0 .4 0 .21 0.07 0.01 0.03
Ck 19"+ 54.7 28 .5 16.8 13.2 10.8 12.5 8 .0 0.5 0 .2 8 .0 0 .4 0.12 0.11 0.01 0.04

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-6" Very dark grayish brown Black moderate, coarse subangular fine granular none loam
1 OYR 3/2 10YR 2/1 blocky

Bm 6-14" Dark brown Very dark grayish brown moderate, coarse prismatic medium, coarse subangular none loam
10YR 4/3.5 10YR 3/2 blocky

Cca 14-19" Grayish brown Grayish brown massive fine granular strongly very fine
2.5Y 5.5/2 2 .5Y 5/2 sandy loam

Ck 19"+ Grayish brown Dark grayish brown massive fine granular strongly very fine
2.5Y 5.5/2 2.5Y 4/2 sandyloam



Morphological Description Hamlin Association, Eluviated Black Series

2.5Y 5/4

	

2 .5Y 4/2

Physical and Chemical Analyses Hamlin Association, Eluviated Black Series

Primary Structure
Grade Class Kind

weak, medium subangular
blocky
weak, coarse subangular
blocky
moderate, coarse platy

moderate, coarse prismatic

moderate, coarse prismatic

massive

massive

Secondary Structure

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Exchange me/100g E.C . me/100g

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

Capacity
me/100g Ca Mg K Na H pH

mmhos/cm
(25 °C) Ca Mg K Na

Apt 0-3" 38.6 41 .4 20.0 9.5 0.35 3.69 28.1 20.8 4 .5 2 .0 1 .0 7 .5 0 .5 0.14 0.06 0.04 0.02
Ap2 3-6" 36.0 44.3 19.7 10.4 0.30 3.43 28.0 18.4 3 .5 1 .2 4.3 7 .0 0 .3 0.12 0.04 0.02 0.02
A-B 6-10" 32 .1 49.8 18 .1 9 .8 0.10 1 .12 17.3 10.7 2 .9 0 .7 2 .1 6 .7 0 .3 0.09 0.03 0.01 0.02
Bml 10-14" 22 .5 48.4 29 .1 21 .3 22.6 13.5 6 .4 0 .9 0 .2 1 .5 6 .8 0 .3 0.09 0.02 0.01 0.03
Bm2 14-20" 33.6 42.8 23.6 16.3 18.9 12 .1 6 .5 0 .9 0 .2 6 .9 0 .3 0.10 0.03 0.01 0.03
Bm3 20-26" 62.8 19.0 18.2 12.2 14.4 10.0 5 .3 0.6 0.2 7 .1 0.4 0.10 0.02 0.01 0.03
B-C 26 11+ 69 .1 14.4 16.8 10.6 14 .1 9 .9 5 .4 0 .5 0 .2 7 .1 0 .3 0.04 0.02 0.01 0.03

Horizon and Depths Color when Dry Color when Moist

Apt 0-3" Very dark grayish brown Black
10YR 3/2 10YR 2/1

Ap2 3-6" Very dark grayish brown Black
10YR 3/2 10YR 2/1

A-B 6-10" Dark grayish brown Very dark grayish brown
1 OYR 4.5/2 10YR 3/2

Bmi 10-14" Olive brown Dark brown
2.5Y 4.5/4 1 OYR 3/3

Bm2 14-20" Light olive brown Olive brown
2.5Y 5/4 2.5Y 4/3

Bm3 20-26" Light olive brown Olive brown
2.5Y 5/4 2.5Y 4/3

B-C 26"+ Light olive brown Dark grayish brown

Grade Class Kind Effervescence Texture

fine granular none loam

weak, coarse platy none loam

moderate, coarse subangu- none loam
lar blocky
moderate, coarse subangu- none clay loam
lar blocky
weak, coarse subangular none loam
blocky
fine granular none very fine

sandy loam
fine granular none very fine

sandy loam



Morphological Description Hoey Association, Orthic Black Series, Thick Phase

Physical and Chemical Analyses Hoey Association, Orthic Black Series, Thick Phase

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25 °C) Ca Mg

me/100g

K Na

Ap 0-8" 24.8 47.2 28.0 15.2 0.42 4.33 38.7 6 .2 0 .9 0.3 6.7 6 .9 0.6 0.21 0.16 0.06 0.04
Ahe 8-11 " 28.2 46.5 25.3 13.7 0.15 1 .45 24.9 15.8 5 .4 0 .6 0.3 2 .7 7 .2 0.4 0.10 0.04 0.02 0.05
Bm 11-23" 24.2 49.7 26 .1 17.2 21 .5 16.6 7 .2 0 .6 0.3 7 .5 0.6 0.15 0.07 0.02 0.04
Cca 23-30" 21 .1 51 .3 27.6 17.6 12.9 18.9 11 .4 0 .5 0.9 7 .7 0.7 1 .31 1 .51 0.03 0.32
Cca-Ck 30-36" 23.9 53.3 22.8 13.2 11 .7 16.2 13.5 0 .4 1 .0 7 .9 0.7 0.98 2.22 0.03 0.38

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-8" Very dark gray Black weak, medium to coarse suban- moderate, medium granular none clay loam
10YR 3/1 .5 10YR 2/1 gular blocky

Ahe 8-11" dark brown Very dark grayish brown weak, medium to coarse suban- weak, medium platy none loam
10YR 3.5/3 10YR 3/2 gular blocky

Bm 11-23" Light olive brown Olive brown moderate, coarse, prismatic moderate, medium and fine none clay loam
2 .5Y 5/4 2 .5Y 4/3 subangular blocky

Cca 23-30" Light brownish gray Olive gray massive fine granular moderately clay loam
10YR 6/2 5Y 4/2

Cca-Ck 30-36" Light olive brown Olive massive fine granular moderately silt loam
2.5Y 5 .5/3 5Y 4/3



Morphological Description Kamsack Association, Orthic Dark Gray Series

Secondary Structure
Grade Class Kind

weak, medium subangular
blocky
moderate, medium to fine
subangular blocky
moderate, medium to fine
subangular blocky
moderate, medium suban-
gular blocky
weak, medium subangular
blocky
weak, medium subangular
blocky
weak, medium subangular
blocky
weak, medium subangular
blocky
weak, medium subangular
blocky
weak, medium subangular
blocky
weak, medium subangular
blocky
weak, medium subangular
blocky
weak, medium subangular
blocky

Physical and Chemical Analyses Kamsack Association, Orthic Dark Gray Series

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind

Ap 0-4" Grayish brown Very dark grayish brown weak, very coarse subangular
10YR 5/2 10YR 3.5/2 blocky

Bt1 4-8" Brown Dark yellowish brown weak, coarse to very coarse
10YR 5/3 10YR 4/4 subangular blocky

Bt2 8-13" Yellowish brown Dark yellowish brown moderate, coarse subangular
10YR 5/4 10YR 4/4 blocky

13-18" Pale brown Dark yellowish brown moderate, very coarse suban-
10YR 6/3 10YR 4/4 gular blocky

IIBmk 18-21" Pale brown Dark grayish brown weak, coarse subangular
10YR 6/3 2.5Y 4/3 blocky

IICca1 21-28" Light gray Dark grayish brown weak, coarse subangular
5Y 7/2.5 2.5Y 4/2 blocky

IICca2 28-34" Light gray Dark grayish brown weak, coarse subangular
5Y 7/2 2.5Y 4/2 blocky

IICca3 34-40" Light gray Olive brown weak, coarse subangular
5Y 7/2 2.5Y 4.5/2 .5 blocky

I lCk 1 40-46" Light gray Olive brown weak, coarse subangular
2.5Y 7/2 2.5Y 4.5/2 .5 blocky

IICk2 46-52" Pale yellow Olive brown weak, coarse subangular
5Y 7/3 2.5Y 4/4 blocky

IICk3 52-60" Pale yellow Olive brown weak, coarse subangular
5Y 7/3 2 .5Y 4/4 blocky

IICk4 60-68" Light gray Light olive brown weak, coarse subangular
2.5Y 7/3 2 .5Y 5/4 blocky

IICk5 68-76" Pale yellow Olive brown weak, coarse subangular
5Y 7/3 2.5Y 4/4 blocky

Horizon and Depths

Particle Size

Total Total
Sand Silt

Distribution

Total Fine
Clay Clay

Organic

Nitrogen
%

Matter

Organic
Carbon %

CaC03
Equiv . %

Cation
Exchange
Capacity
me/100g pH

E.C .
mmhos/cm
(25°C)

Water Soluble Cations
me/100g

Ca Mg K Na

Ap 0-4" 32.4 46 .1 21 .5 12 .1 0.15 1 .79 20.8 6 .8 0 .4 0.12 0.06 0.01 0.02
Bti 4-8" 22 .2 47.3 30.5 20.4 0.07 0.73 23 .5 6 .7 0 .2 0.09 0.03 0.01 0.01
Bt2 8-13" 24.4 47.3 28.3 18.6 0.05 0.40 22.8 6.7 0 .2 0.10 0.08 0.01 0.01
Bm 13-18" 33.8 37 .8 28.4 16.0 6 .7 0 .2 0.06 0.08 0.01 0.01
1IBmk 18-21 " 42.6 31 .0 26.4 13.5 4 .4 7 .4 0 .1 0.34 0.14 0.01 0.02
IICcal 21-28" 49.5 29.2 21 .3 9 .5 12 .2 7 .7 0 .4 0.13 0.06 0.01 0.02
IICca2 28-34" 31 .1 40.9 28.0 10.8 18 .8 7 .8 0 .4 0.11 0.10 0.01 0.02
IICca3 34-40" 32.2 40.2 27.6 9 .2 17.6 8.0 0.4 0.09 0.14 0.01 0.02
IICk1 40-46" 38.3 39.6 22 .1 14 .2 16.0 8 .1 0 .4 0.03 0.14 0.01 0.02
IICk2 46-52" 55.4 32.2 12.4 3 .3 15.3 8.0 0.4 0.02 0.10 0.01 0 .01
IICk3 52-60" 58.3 33.8 7 .9 2 .4 14.7 7.8 0.4 0.03 0.09 0.01 0 .01
IICk4 60-68" 54.6 36.8 8 .6 2 .0 15 .1 7 .8 0 .4 0.03 0.08 0.01 0 .01
IICk5 68-76" 58.4 29.2 12.4 4 .5 14.4 7 .9 0 .5 0.03 0.10 0.01 0.02

Effervescence Texture

none loam

none clay loam

none clay loam

none clay loam

very weak loam

strong loam

strong clay loam

strong clay loam

moderate loam

moderate sandy loam

moderate sandy loam

moderate sandy loam

moderate sandy loam



Morphological Description Kamsack Association, Eluviated Dark Gray Series

Physical and Chemical Analyses Kamsack Association, Eluviated Dark Gray Series

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-41/2" Grayish brown Very dark grayish brown weak, coarse subangular weak, medium to fine sub- none silt loam
10YR 5/2 10YR 3/2 blocky angular blocky

Ae 4'/2-7" Pale brown Brown to dark brown strong, medium platy strong, fine platy none silt loam
10YR 6/3 10YR 4/3

Bt1 7-12" Light yellowish brown Yellowish brown moderate, coarse subangular moderate, medium and fine none silty clay
10YR 6/4 10YR 5/4 blocky subangular blocky loam

Bt2 12-16" Light yellowish brown Yellowish brown moderate, coarse subangular moderate, medium and fine none silty clay
10YR 6/4 10YR 5/4 blocky subangular blocky loam

Bt3 16-20" Brown Brown moderate, coarse subangular moderate, medium suban- none clay loam
10YR 5.5/3 10YR 4.5/3 .5 blocky gular blocky

Bt4 20-24" Brown Brown moderate, coarse subangular moderate, medium suban- none silty clay
10YR 5.5/3 10YR 4/3 .5 blocky gular blocky loam

Ck 24-25" Grayish brown Olive brown weak, coarse subangular weak, medium subangular weakly silty clay
2.5Y 5/3 2.5Y 4/3 blocky blocky loam

Cca 25-31" Light gray Light brownish gray to weak, coarse subangular weak, medium subangular strongly silty clay
2 .5Y 7/2 light yellowish brown blocky blocky loam

2.5Y 6/3
llCki 31-38" Light olive gray Olive weak, coarse subangular weak, medium subangular moderately clay loam

5Y 6/2 5Y 5/3 blocky blocky

IICk2 38-46" Light olive gray Olive weak, coarse subangular weak, medium subangular moderately loam
5Y 6/2 5Y 5/2.5 blocky blocky

Horizon and Depths

P_ article Size

Total Total
Sand Silt

Distribution

Total Fine
Clay Clay

Organic

Nitrogen

Matter

Organic
Carbon %

CaC03
Equiv .

Cation
Exchange
Capacity
me/100g pH

E.C .
mmhos/cm
(25 ° C)

Water Soluble Cations
me/100g

Ca Mg K Na

Ap 0-41/2" 29.4 54.2 16.4 6 .2 0.17 2.18 20.0 6 .8 0 .4 0.16 0.06 0.01 0.02

Ae 4'/2-7" 24.8 54.3 20.9 9 .9 0.11 1 .30 18.9 6 .8 0 .3 0.14 0.06 0.01 0.01

Bt1 7-12" 20.5 47.6 31 .9 20.8 0.06 0.55 23.6 6 .5 0 .3 0.13 0.11 0 .01 0.02

Bt2 12-16" 20.8 43.3 35.9 18.6 0.04 0 .21 23.4 6 .2 0 .2 0.12 0.06 0.01 0.02

Bt3 16-20" 22.4 46.9 30.7 18 .1 23.9 6 .2 0.2 0.07 0.04 0.01 0.01
Bt4 20-24" 15.6 49.7 34.7 18.8 24.9 6 .8 0.6 0.06 0.04 0.01 0.02
Ck 24-25" 13.2 53.4 33.4 14.8 11 .7 21 .3 7 .1 0.6 0.27 0.12 0.01 0.04

Cca 25-31" 20 .1 51 .9 28.0 11 .6 21 .5 7 .6 0.4 0.21 0.09 0.01 0.03

IICk1 31-38" 33.9 38.9 27.2 8 .5 15 .7 7 .8 0.4 0.13 0.07 0.01 0.02

IICk2 38-46" 50.9 33.6 15.5 5 .3 15.5 7 .7 0 .4 0.07 0.06 0.01 0.02



Morphological Description Keatley Association, Orthic Black Series

2.5Y 5/2

	

2.5Y 3/2

Physical and Chemical Analyses Keatley Association, Orthic Black Series

0ca

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv .

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25 °C) Ca Mg

me/100g

K Na

Ap 0-5" 1 .3 30.4 68.3 38.7 0.52 2.66 50.8 22.8 13.4 1 .2 0 .3 1 .2 6 .6 0 .7 0.23 0.14 0.01 0.04
Bm 5-14" 1 .2 30 .8 68.0 40.9 0.22 2.31 49.6 20.3 15 .2 1 .1 0 .4 1 .1 6 .3 0 .7 0.18 0.13 0.01 0.05
Cca1 14-20" 1 .0 34 .1 64.9 33.4 1 .9 43.9 41 .7 16.0 1 .0 0 .6 1 .0 7 .4 0 .5 0.14 0.08 0.01 0.07
Cca2 20"+ 1 .0 37.0 62.0 31 .4 2 .7 42.7 60.8 15.9 1 .0 0 .8 1 .0 7 .5 0 .5 0.14 0.09 0.01 0.09

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-5" Dark grayish brown Very dark gray moderate, medium subangular moderate, medium and fine none heavy clay
10YR 4/2 5Y 3/1 blocky granular

Bm 5-14" Very dark grayish brown Very dark grayish brown moderate, coarse subangular moderate, fine subangular none heavy clay
2.5Y 3.5/2 10YR 3/2 blocky blocky

Cca1 14-20" Dark gray to dark Very dark grayish brown massive weakly heavy clay
grayish brown 2.5Y 3/2
2.5Y 4/1 .5

Cca2 20"+ Grayish brown Very dark grayish brown massive moderately heavy clay



Morphological Description Keatley Association, Rego Black Series

Physical and Chemical Analyses Keatley Association, Rego Black Series

Particle Size Distribution
%

	

Organic Matter

	

Cation

	

Acetate Extractable Cations

	

Water Soluble Cations
Exchange me/100g

	

E.C. me/100g
Total Total Total Fine Nitrogen Organic CaC03 Capacity

	

mmhos/cm
Horizon and Depths

	

Sand

	

Silt

	

Clay

	

Clay

	

%

	

Carbon %

	

Equiv . %

	

me/100g

	

Ca

	

Mg

	

K

	

Na

	

H

	

pH

	

(25°C)

	

Ca

	

Mg

	

K

	

Na

Ap

	

0-6"

	

1 .7 30.5 67.8 24.6 0.20

	

2.75

	

3.0

	

45.4 46.8 10.7 1 .4 0.3

	

7.3

	

0.6 0.27 0.10 0.01 0.03
Ck1

	

6-12"

	

1 .0 32 .7 66.3 29.6

	

6.9

	

37.7 63.2 15.0 0 .9 0.4

	

7.6

	

0.5 0.14 0.11 0.01 0.07
Ck2 1211 +

	

1 .0 33.7 65.3 27.9

	

6.3

	

37.3 69.5 20.4 0 .5 0.8

	

7.6

	

0.7 0.13 0.15 0.01 0.12

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-6" Dark grayish brown Very dark grayish brown moderate, medium subangular moderate, medium and fine slight heavy clay
2.5Y 4/2 2.5Y 3/2 blocky granular

Ck1 6-12" Grayish brown Very dark grayish brown massive moderately heavy clay
2.5Y 5/2 2.5Y 3/2

Ck2 12"+ Grayish brown Dark grayish brown massive moderately heavy clay
2.5Y 5/2 2.5Y 4/3



Morphological Description Keppel Association, Orthic Dark Brown Series

Physical and Chemical Analyses Keppel Association, Orthic Dark Brown Series

Particle Size Distribution
Organic Matter Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . % Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ah 0-5" 57.6 26.3 16 .1 10 .2 0.20 2.28 15.0 3.4 0 .4 0 .2 7 .7 1 .7 0:63 0.17 0.05 0.05
Bm1 5-11'~ 48.6 32.5 18.8 13.0 0.10 2.71 17.7 4.0 0.6 0 .3 7.5 0.7 0.39 0.15 0.03 0.01
Bm2 11-15" 47.7 34.3 18.0 11 .6 1 .39 10.4 7 .2 0 .4 0 .5 7 .4 4.3 1 .12 1 .32 0.30 0.04
Cca 15-22" 30.0 47.8 22.2 13.2 20.4 8.4 14.4 0.96 10.05 2.33 0.05

Horizon and Depths
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ah 0-5" weak, moderate subangular fine granular none sandy loam
blocky

Bm1 5-11" moderate, coarse prismatic to fine granular none loam
subangular blocky

Bm2 11-15" moderate medium prismatic fine granular none loam
and subangular blocky

Cca 15-22" massive to weak coarse suban- fine granular strongly loam
gular blocky



Morphological Description Keppel Association, Calcareous Dark Brown Series

Physical and Chemical Analyses Keppel Association, Calcareous Dark Brown Series

Particle Size Distribution
%

	

Organic Matter

	

Cation

	

Acetate Extractable Cations

	

Water Soluble Cations
Exchange me/100g

	

E.C. me/100g
Total Total Total Fine Nitrogen Organic CaC63	Capacity

	

mmhos/cm
Horizon and Depths

	

Sand

	

Silt

	

Clay

	

Clay

	

%

	

Carbon %

	

Equiv. %

	

me/100g

	

Ca

	

Mg

	

K

	

Na

	

H

	

pH

	

(25°C)

	

Ca

	

Mg

	

K

	

Na

Ap

	

0-6"

	

30.7 41 .0 28.3 18.6 0.18

	

1 .39

	

15.3

	

19.1

	

87.0 6.4 0.7 0.2

	

7.7

	

0.7 0.16 0.11 0 .01 0.02
Cca

	

6-15"

	

8.1 54.8 37 .0 16.2

	

33 .5

	

20.2 93.8 11 .0 0.5 0.2

	

8.3

	

0.4 0.07 0.14 0.01 0.03
Ck 15"+

	

29.5 42.7 27 .8

	

21 .8

	

14.0 70.9 18.3 0.5 0.4

	

8.5

	

0.6 0.02 0.19 0.01 0.07

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-6" Grayish brown Olive brown weak, medium subangular fine granular very weak clay loam
2.5Y:.5 .5/2 .5 2.5Y 4/3 blocky

Cca 6-15" massive to weak, coarse sub- fine granular silty clay
angular blocky loam

Ck 15"+ massive to weak, coarse sub- fine granular clay loam
angular blocky



Morphological Description Krydor Association, Orthic Black Series

Physical and Chemical Analyses Krydor Association, Orthic Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-10" 16.5 59.4 24 .1 15 .0 0.30 2.98 32.3 5.2 0.7 0 .3 7.6 0.9 0.02 0.37 0.17 0.37
Bm1 10-20" 25.3 50 .9 23.8 19.3 0.07 0.48 18.4 13.7 5 .9 0 .6 0 .3 7 .7 0.5 0.02 0.13 0.08 0.13
Bm2 20-30" 22.9 45 .5 31 .6 18.3 19.8 14 .1 7 .2 0 .6 0 .4 7 .9 0 .5 0.02 0.13 0.12 0.13
Bm3 30-35" 26.6 45 .7 27 .7 15.6 17 .3 11 .9 7 .2 0 .5 0 .3 7 .9 0 .3 0.02 0.08 0.11 0.08
Ck 35"+ 3.8 63.0 33.2 17.0 24.8 15 .7 12.0 0 .5 0 .4 8 .1 0 .5 0 .05 0.11 0.33 0.11

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-10" Dark grayish brown Black weak, medium subangular fine granular none silt loam
10YR 4/2 10YR 2/1 blocky

Bm1 10-20" Yellowish brown Dark brown moderate, medium prismatic fine granular none silt loam
10YR 5/4 10YR 3/3

Bm2 20-30" Light olive brown Dark grayish brown moderate, medium prismatic fine granular none clay loam
2.5Y 5/4 2.5Y 4/2

Bm3 30-35" Light olive brown Olive weak, medium prismatic fine granular none clay loam
2.5Y 5.5/4 5Y 4/3

Ck 35"+ Light brownish gray Olive massive fine granular moderately silty clay
2.5Y 6/2 5Y 4/3 loam



Morphological Description Krydor Association, Calcareous Black Series

Physical and Chemical Analyses Krydor Association, Calcareous Black Series

00

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv. %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-6" 15.8 51 .8 32.4 18.2 0.32 3.22 3.4 32.2 6.5 1 .1 0 .2 7 .7 1 .1 0.41 0.17 0.06 0.03
Bmk 6-13" 14.5 52.6 32.9 18.1 7 .7 28 .1 8 .1 0 .6 0.3 7.8 0 .7 0.28 0.16 0.02 0.04
Cca1 13-19" 8 .6 59.4 32.0 16.2 23.6 19.0 11 .3 0.5 0.6 7.9 0.6 0.12 0.24 0.05 0.04
Cca2 19-30" 5 .1 65.6 29.3 12.7 26.6 15.2 12.8 0 .4 0 .5 8.1 0 .7 0.08 0.27 0.02 0.08

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

Grade Class
Secondary

Kind Grade Class Kind Effervescence Texture

Ap 0-6" Very dark gray Black weak, medium to coarse suban- fine granular slight silty clay
10YR 3.5/2 10YR 2/1 gular blocky

\
loam

Bmk 6-13" Dark grayish brown Very dark grayish brown moderate, coarse, prismatic moderate, medium suban- moderate silty clay
2.5Y 4/2 2.5Y 3/2 gular blocky loam

Ccal 13-19" Light brownish gray Olive weak, medium, prismatic fine granular very strong silty clay
2 .5Y 6/2 5Y 4/3 loam

Cca2 19-30" Light brownish gray Olive massive fine granular very strong silty clay
2.5Y 6/2 5Y 4/3 loam



Morphological Description Lorenzo Association, Orthic Dark Gray Series

Physical and Chemical Analyses Lorenzo Association, Orthic Dark Gray Series

Secondary Structure
Grade Class Kind

weak fine granular

moderate, medium and fine
subangular blocky
moderate, medium and fine
subangular blocky
weak, medium subangular
blocky
fine granular

Effervescence Texture

none loam

none

	

clay loam

none

very weakly

	

clay loam

moderately

	

clay loam

sandy clay
loam

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

CaC03
Equiv. %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C.
mmhos/cm
(25°C)
-
Ca Mg

me/100g

K Na

Ap 0-5" 44.3 35 .1 20.6 11 .0 0.40 2.09 32.5 27.0 4.3 0 .6 0 .4 3 .3 5 .8 0 .8 0 .21 0.18 0.04 0.02
Bt 5-15" 37.8 29 .2 33.0 19.6 0.13 1 .39 22.8 13 .5 6 .8 0 .6 0 .2 3 .2 6 .3 0 .5 0.10 0.10 0.01 0.02
Bm 15-23" 52.2 21 .8 26.0 12.7 17.3 12 .1 6 .0 0 .5 0 .3 7 .3 0 .6 0.14 0.15 0.02 0.02
Bk 23-32" 48.4 22 .3 29.3 19.0 11 .4 14.5 6 .1 0.5 0 .3 7 .6 0 .5 0.12 0.07 0.02 0.03
Ck 32-40" 51 .8 21 .5 26.7 16 .1 14.9 14.5 7 .8 0 .4 0 .5 7 .8 0 .9 0.20 0.36 0.03 0.03

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind

Ap 0-5" Very dark gray Black moderate, medium subangular
10YR 3/1 10YR 2/1 blocky

Bt 5-15" Brown to dark brown Dark brown strong, coarse to medium pris-
10YR 4/3 10YR 3/3 matic

Bm 15-23" Grayish brown Very dark grayish brown strong, coarse prismatic
2 5Y 5/2 2.5Y 3/2

Bk 23-32" Grayish brown Dark grayish brown weak, coarse prismatic
2 .5Y 5/2 2.5Y 4/2

Ck 32-40" Grayish brown Dark grayish brown weak, medium subangular
2.5Y 5/2 2.5Y 4/2 blocky



Morphological Description Lorenzo Association, Eluviated Dark Gray Series

Physical and Chemical Analyses Lorenzo Association, Eluviated Dark Gray Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Exchange me/100g E.C . me/100g

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

CaC03
Equiv . %

Capacity
me/100g Ca Mg K Na H pH

mmhos/cm
(25°C) Ca Mg K Na

Ap 0-8" 35.4 47.8 16.8 4.8 0.26 1 .32 23.7 13.5 2 .9 0 .6 0 .3 6 .2 6 .7 0 .7 0.19 0.12 0.03 0.02
Ae 8-15" 28.9 55.0 16 .1 6 .7 0.10 0.55 10.9 7 .4 2.3 0 .5 0.3 2 .1 6 .9 0 .2 0.05 0.05 0.01 0.01
Bti 15-21" 39.5 33.2 27.3 18.8 0.07 0.38 18.2 11 .4 5 .8 0 .7 0 .4 3 .2 6 .4 0.2 0.04 0.04 0.01 0.02
Bt2 21-30" 56.6 24.5 18.9 15.0 14.5 9 .0 4 .7 0 .6 0.3 2 .8 6 .3 0 .1 0.03 0.04 0.02 0.01
Bm 30-38" 51 .3 26.6 22 .1 9.3 10.9 4 .5 0 .4 0 .3 7 .7 0.4 0.07 0.08 0.01 0.02
Ck1 38-52" 52.4 25 .1 22 .5 12.1 21 .0 9 .6 3 .9 0 .4 0 .4 7 .8 0.5 0.09 0.10 0.01 0.03
Ck2 52-58" 48.4 27 .1 24.5 13.6 25.8 10.4 4 .8 0 .4 0 .4 7 .7 0.4 0.08 0.08 0.01 0.03

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-8 1, Very dark grayish brown Black weak, medium subangular none loam
10YR 3/1 .5 10YR 2/1 blocky

Ae 8-15" Grayish brown Very dark grayish brown moderate, medium to fine platy none loam
10YR 5/2 10YR 3/2

Bt1 15-21" Grayish brown Olive brown moderate, medium to fine sub- none clay loam
2.5Y 5/2.5 2.5Y 4/4 angular blocky

Bt2 21-30" Brown Dark grayish brown moderate, medium prismatic strong, medium angular none sandy clay
10YR 5/3 2.5Y 4/2 blocky loam

Bm 30-38" Light olive brown Olive gray massive none sandy clay
2.5Y 5/3 5Y 4/2 loam

Ck1 38-52" Grayish brown . Olive massive none sandy clay
2.5Y 5.5/2 5Y 4/3 loam

Ck2 52-58" Grayish brown Olive massive strongly
2.5Y 5.5/2 5Y 4/3



Morphological Description Mayfair Association, Orthic Black Series

Physical and Chemical Analyses Mayfair Association, Orthic Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv .

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C)

--
Ca

me/100g

Mg K Na

Ap 0-5" 49.3 25.4 25.3 14.8 0.25 1 .13 27.2 13.0 5 .8 0 .7 0 .2 6 .4 0 .8 0.17 0.13 0.04 0.01
Bt 5-11 " 38.5 24.7 36.8 24.2 0.12 1 .00 24 .1 14 .8 9.6 0 .7 0 .5 7 .0 0 .5 0 .11 0.14 0.01 0.03
Bk 11-18" 49.5 22.8 27.7 15.2 10.3 15.8 7 .7 0 .5 0 .5 7 .7 0 .5 0.09 0.15 0.02 0.03
Cca 18-25" 45.8 24.7 29.5 14.7 14.4 14.4 7 .1 0 .5 0 .3 7 .8 0 .5 0.06 0.12 0.02 0.04
Cca-Ck 25"+ 48.0 24.9 27 .1 13.9 13.3 13 .1 7 .9 0 .5 0 .5 7 .9 0 .5 0.04 0.12 0.02 0.06

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-5" Very dark grayish brown Black weak, coarse, subangular none sandy clay
10YR 3/1 .5 10YR 2/1 blocky loam

Bt 5-11 " Dark grayish brown Very dark grayish brown moderate, coarse prismatic moderate, medium and fine none clay loam
2.5Y 4/3 2.5Y 3/2 subangular blocky

Bk 11-18" Grayish brown Dark grayish brown moderate, coarse prismatic weak, medium subangular very weakly sandy clay
2.5Y 5/2 2.5Y 4/2 blocky loam

Cca 18-25" Grayish brown Dark grayish brown weak, coarse prismatic weak, coarse subangular moderately sandy clay
2.5Y 5/2 2.5Y 4/2 blocky loam

Cca-Ck 25"+ Grayish brown Dark grayish brown massive weak, coarse subangular moderately sandy clay
2.5Y 5/2 2.5Y 4/2 blocky loam



Morphological Description Mayfair Association, Calcareous Black Series

Physical and Chemical Analyses Mayfair Association, Calcareous Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca Mg

me/100g

K Na

Ap 0-5" 51 .4 24 .3 24.3 19.9 0.26 1 .12 0 .9 27.0 16.8 5 .7 0 .8 0.3 3.4 7.2 0 .9 0.24 0.15 0.04 0.02
Bmk 5-10" 51 .7 21 .3 27.0 15.0 11 .1 16 .8 5 .6 0.4 0.2 7.7 0 .6 0.14 0.10 0.01 0.02
Cca 10-18" 53.9 22 .3 23.8 10.6 16.0 13 .1 6 .5 0 .4 0.2 7 .8 0 .5 0.09 0.13 0.02 0.02
Cca-Ck 18-28" 47.2 25 .6 27 .2 16.4 15.4 12.6 12.9 0.5 0 .4 8 .2 0 .5 0.04 0.18 0.02 0.05

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-5" Very dark grayish brown Black weak, coarse subangular fine granular very weakly loam
10YR 3/2 10YR 2/1 blocky

Bmk 5-10" Grayish brown Dark grayish brown weak, coarse, prismatic fine granular weakly loam
2.5Y 5/2 2.5Y 4/2

Cca 10-18" Grayish brown to Dark grayish brown weak, coarse, prismatic fine granular moderately loam
light brownish gray 2.5Y 4/2

2.5Y 5.5/2
Cca-Ck 18-28" Grayish brown Dark grayish brown massive fine granular weakly clay loam

2.5Y 5/2 2.5Y 4/2



Morphological Description Mayfair Association, Eluviated Black Series

Horizon and Depths

Ap 0-3"

A-B1 3-8' "

A-B2 8-11"

A-B3 11-15"

Bt 15-20"

Bm 20-24"

Ck1 24-34"

Ck2 34"+

Color when Dry

Very dark grayish brown
10YR 3/2

Very dark grayish brown
10YR 3/2

Dark brown
10YR 3/3

Dark brown
10YR 3/3

Olive brown
2.5Y 4.5/4

Olive brown
2.5Y 4.5/4

Grayish brown
2.5Y 5/2

Grayish brown
2.5Y 5/2

Color when Moist

Black
10YR 2/1
Black

10YR 2/1

Very dark grayish brown
10YR 3/2

Very dark grayish brown
10YR 3/2

Dark grayish brown
2.5Y 4/2

Dark grayish brown
2.5Y 4/2

Dark grayish brown
2.5Y 4/2

Dark grayish brown
2.5Y 4/2

Physical and Chemical Analyses Mayfair Association, Eluviated Black Series

Primary Structure
Grade Class Kind

moderate, medium subangular
blocky
weak, very coarse prismatic
breaking to moderate, coarse
platy
weak, coarse prismatic break-
ing to moderate, coarse platy

weak, coarse prismatic break-
ing to moderate, coarse platy

moderate, coarse prismatic
breaking to moderate, medium
subangular blocky
moderate, coarse prismatic
breaking to moderate, medium
subangular blocky
massive to weak coarse suban-
gular blocky
massive to weak coarse suban-
gular blocky

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Sofuble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca Mg

me/100g

K Na

Ap 0-3" 46.0 30.3 23.7 15.8 0.26 3.37 22.3 10.8 3 .9 1 .8 0 .2 4 .5 6 .5 1 .0 0.41 0.12 0.08 0.02
A-B1 3-8" 46.4 31 .5 22 .1 15.9 0.22 2 .40 21 .8 9 .8 3 .6 1 .2 0 .3 6 .0 6 .0 0 .7 0.15 0.04 0.02 0.02
A-B2 8-11 " 50.7 27.0 22.3 15.0 0.10 0.94 19.5 8.3 4 .8 0.8 0.3 5 .3 6 .6 0 .4 0.08 0.03 0.00 0.02
A-B3 11-15" 34 .1 38.0 27.9 20.5 0.10 23 .1 9 .3 6 .4 0.8 0.3 6 .3 6 .8 0 .4 0.09 0.03 0.01 0.02
Bt 15-20" 23 .9 46.5 29.6 19.5 0.08 22.2 8.8 7.2 0.8 0.2 5.3 7 .1 0 .3 0.08 0.03 0.01 0.02Bm 20-24" 25.9 49.3 24.8 14 .1 18.8 9.4 7 .1 0.8 0 .2 1 .2 7 .4 0 .5 0.11 0.05 0.01 0.02Ck1 24-34" 55.2 25.7 19 .1 14 .1 11 .3 12.0 47.2 7 .6 0 .7 0 .4 7 .9 0 .5 0.06 0.04 0.01 0.03Ck2 34 11 + 55.3 23 .1 21 .6 15 .1 11 .1 14.4 36.4 9 .3 0 .7 0.4 8 .0 0 .6 0.07 0 .08 0.01 0.05

Secondary Structure
Grade Class Kind Effervescence Texture

moderate fine granular none loam

moderate, coarse subangu- none loam
lar blocky crushing to fine
granular
moderate, coarse subangu- none loam
lar blocky crushing to fine
granular
moderate, coarse subangu- none clay loam
lar blocky crushing to fine
granular
fine granular none clay loam

fine granular none loam

fine granular moderately sandy clay
loam

fine granular moderately sandy clay
loam



Morphological Description Mayfair Association, Humic Eluviated Gleysol Series

Physical and Chemical Analyses Mayfair Association, Humic Eluviated Gleysol Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon

Exchange
Capacity
me/100g Ca Mg

me/1 OOg

K Na H pH

E.C .
mmhos/cm
(25°C) Ca Mg

me/100g

K Na

L-H 1 Y2-0" 1 .00 7.35 33.6 13.8 3 .7 1 .9 0 .2 14.0 6 .0 0.6 0.27 0.06 0.51 0.03
Aheg 0-5" 39.0 39.4 21 .6 9 .4 0.26 2.81 20.3 8 .2 2 .5 1 .0 0 .2 8 .4 5 .6 0.4 0.12 0.02 0.14 0.02
Aeg 5-8" 41 .0 40 .2 18.8 11 .7 0.16 1 .73 17.8 8 .3 2 .1 0 .7 0 .3 6 .4 5 .7 0 .2 0.07 0.01 0.05 0.01
Bgi 8-14" 43.3 33.7 23.0 13.7 0.10 19.2 10.4 3 .0 0 .6 0 .2 4 .7 6 .0 0 .2 0.06 0.01 0.03 0.02
Bg2 14-18" 45 .3 27.5 27.2 19.8 25.3 14.7 4 .5 0.7 0 .3 5 .1 6 .8 0.3 0.09 0.01 0.07 0.03
B-C 18-21 " 39 .1 27 .1 33.8 19 .7 20.3 14.3 4 .6 0.5 0 .2 1 .1 7 .5 0.2 0.08 0.02 0.07 0.02

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

L-H 1 Y2-0" Very dark grayish brown Very dark gray weak, coarse prismatic moderate, fine platy none loam
10YR 3/2 10YR 3/1

Aheg 0-5" Dark grayish brown Very dark brown moderate, coarse prismatic moderate, fine platy none loam
10YR 4.5/2 10YR 2/2

Aeg 5-8" Dark grayish brown Very dark brown moderate, coarse prismatic weak, medium platy none loam
10YR 4.5/2 10YR 2/2

Bgi 8-14" Dark grayish brown Very dark brown massive moderate, coarse subangu- none loam
10YR 4/2 10YA 2/2 lar blocky

Bg2 14-18" Dark grayish brown Very dark grayish brown massive moderate, coarse subangu- none clay loam
10YR 4.5/2 10YR 3/2 lar blocky

B-C 18-21 " Grayish brown Dark grayish brown massive none clay loam
2.5Y 5/3 2.5Y 4/3



Morphological Description Meeting Lake Association, Dark Gray Wooded Series

Physical and Chemical Analyses Meeting Lake Association, Dark Gray Wooded Series

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25 °C) Ca Mg

me/100g

K Na

L-H 2-0" 1 .24 85.0 73.8 22.6 0 .4 1 .0 6 .5 1 .5 0.72 0.46 0.84 0.02
Ahe 0-2" 23.9 50.7 25.4 13 .1 0.31 8.45 45.2 16.9 6 .3 0.9 0.2 20.9 5.4 0 .5 0.31 0.08 0.20 0.02
Ae 2-6" 27.0 57 .7 15.3 7 .9 0 .11 1 .34 13 .9 5 .5 3 .1 0 .4 0 .2 4.7 5 .6 0 .2 0.05 0.01 0.05 0.02
A-B 6-9" 28.3 44 .2 27.5 18 .2 0.07 20 .2 8 .3 5 .3 0 .6 0 .2 5 .8 5 .4 0 .1 0.04 0.01 0 .03 0.01
Bti 9-17" 40.4 23.9 35.7 23.9 0.05 21 .1 9 .2 7 .2 0 .6 0 .2 3.7 5 .9 0 .2 0.06 0.01 0.04 0.02
Bt2 17-23" 42 .1 24.0 33.9 22.8 19 .2 13.3 8 .0 0 .5 0 .2 7 .1 0 .4 0.08 0.04 0.01 0.02
Ck 23 11 + 46.5 22 .2 31 .3 21 .7 12.3 15.8 34.8 2 .7 0 .4 0 .2 7 .4 0 .4 0.07 0.03 0.01 0.01

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

L-H 2-0" Very dark grayish brown Black none
10YR 3/2 10YR 2/1

Ahe 0-2" Black to very dark gray Black weak, medium subangular weak, fine granular none silt loam
10YR 2.5/1 10YR 2/1 blocky

Ae 2-6" Grayish brown Dark brown weak, coarse prismatic moderate, fine platy none silt loam
10YR 5/2 10YR 3/3

A-B 6-9" Brown Olive brown coarse, subangular blocky very fine, subangular none silt loam
10YR 5/3 2.5Y 4/4 blocky

Bti 9-17" Brown Dark brown moderate, medium prismatic moderate, fine and very fine none clay loam
10YR 5/3 10YR 3/3 and subangular blocky subangular blocky

Bt2 17-23" Grayish brown Dark grayish brown moderate, medium prismatic moderate, fine subangular none clay loam
2.5Y 5/2 2.5Y 4/2 and subangular blocky blocky

Ck 23"+ Light olive brown Dark grayish brown massive moderate, medium suban- moderately sandy clay
2.5Y 5/3 2.5Y 4/2 gular blocky loam



Morphological Description Meeting Lake Association, Orthic Gray Wooded Series

Physical and Chemical Analyses Meeting Lake Association, Orthic Gray Wooded Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

LH 2-0" 0.91 16.05 60 .9 45.0 9 .3 0.3 6 .1 0 .2 0.06 0.04 0.01 0 .01
Ae 0-4" 29.5 54.6 15.9 7 .4 0.07 0.70 9.8 4 .5 1 .2 0 .1 0 .3 6 .6 0 .9 0.38 0.16 0.15 0.01
Bt1 4-12" 50.5 21 .9 27.6 20.0 0.06 17.9 9 .8 4 .5 0 .3 0 .2 5 .8 0 .2 0.02 0.02 0.01 0.02
Bt2 12-24" 53.2 20.6 26.2 16 .3 16 .1 8 .5 4 .6 0 .2 0.3 6 .5 0 .3 0.10 0.04 0.01 0.01
Cca 24 11 + 51 .2 24.8 24.0 13 .7 15.8 28.6 35.8 4 .7 0 .1 0 .2 7 .8 0 .3 0.04 0.03 0.01 0.01

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

LH 2-0" Very dark grayish brown Black weak, medium subangular weak, fine granular none
10YR 3/2 10YR 2/1 blocky

Ae 0-4" Pale brown Dark yellowish brown weak, coarse platy strong, fine platy none silt loam
10YR 6/3 10YR 4/4

Bt1 4-12" Brown Olive brown moderate, coarse prismatic strong, medium angular none sandy clay
10YR 5/3 2 .5Y 4/4 blocky loam

Bt2 12-24" Light olive brown Olive brown weak, coarse subangular moderate, fine subangular none sandy clay
2.5Y 5/3.5 2.5Y 4/3 blocky blocky loam

Cca 24"+ Grayish brown Dark grayish brown weak, coarse subangular fine granular strongly sandy clay
2.5Y 5.5/2 2.5Y 4/2 blocky loam



Morphological Description Meota Association, Orthic Black Series

Physical and Chemical Analyses Meota Association, Orthic Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-4" 81 .0 9 .1 9 .9 6 .7 0.02 2.20 20.5 9 .4 2 .6 1 .1 0 .2 7 .2 6 .2 1 .3 0.24 0.11 0.09 0.01
Bm1 4-10" 79.0 10.4 10.6 6 .3 0.14 1 .74 18.0 9 .4 2 .4 0 .5 0 .2 5 .5 6 .4 0 .5 0.11 0.04 0.02 0.01
Bm2 10-17" 77.6 12 .1 10.3 6 .5 0.14 16 .9 9 .3 2 .7 0 .5 0.2 4 .2 7 .0 0 .4 0.09 0.03 0.02 0.01
Bm3 17-22" 79.4 10.3 10.3 5.8 14.6 8 .4 2 .7 0 .5 0 .2 2 .8 7 .1 0 .4 0.07 0.03 0.01 0.01
B-C 22"+ 82.0 5.2 12.8 10 .3 13.4 7 .0 2 .7 0 .7 0 .1 2 .9 7 .1 0 .3 0.06 0.03 0.01 0.01

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-4" Very dark grayish brown Black weak, medium subangular fine, single grain none loamy sand
10YR 3/2 10YR 2/1 blocky

Bm1 4-10" Very dark grayish brown Black weak, medium to coarse pris- fine, single grain none fine sandy
10YR 3/2 10YR 2/1 matic loam

Bm2 10-17" Very dark grayish brown Black weak, coarse prismatic fine, single grain none fine sandy
10YR 3/2 10YR 2/1 loam

Bm3 17-22" Very dark grayish brown Black weak, coarse prismatic fine, single grain none fine sandy
2.5Y 3.5/2 10YR 2/1 loam

B-C 22"+ Light olive brown Olive brown weak, coarse prismatic to mas- fine, single grain none fine sandy
2.5Y 5/4 2.5Y 4/4 sive loam



Morphological Description Meota Association, Orthic Black Series, Eroded Phase

Physical and Chemical Analyses Meota Association, Orthic Black Series (Eroded Phase)

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
°%

Organic
Carbon %

CaC03
Equiv. %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E .C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-6" 82.3 4 .3 13.4 8 .1 0.09 0 .62 10.5 1 .8 0 .4 0.3 7 .8 0.5 0.15 0.07 0.03 0.01
Bm 6-16" 84.4 1 .8 13.8 10.8 0.04 0.20 8.2 7 .5 2 .6 0 .4 0 .2 7.8 0.3 0.07 0.05 0.01 0 .01
Cki 16-27" 82.8 8 .6 8 .6 6 .5 11 .3 6 .1 2 .2 0 .3 0.3 8 .0 0.5 0.08 0.05 0.03 0.01
Ck2 27-40" 79 .8 10.4 9 .8 5 .0 10.3 4 .9 2 .1 0 .5 0.4 8 .0 0.4 0.07 0.05 0.03 0.02

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-6" Brown to dark brown Very dark grayish brown weak, medium subangular fine, single grain none very fine
10YR 4/3 10YR 3/2 blocky sandy loam

Bm 6-16" Light olive brown Olive brown weak, coarse prismatic fine, single grain none very fine
2.5Y 5/4 2.5Y 4/4 sandy loam

Ck 1 16-27" Light brownish gray Dark grayish brown massive fine, single grain moderate very fine
2.5Y 6/2.5 2.5Y 4/2 sandy loam

Ck2 27-40" Light brownish gray Olive massive fine, single grain moderate very fine
2.5Y 6/2 5Y 4/3 sandy loam



Morphological Description Meota Association, Humic Eluviated Gleysol Series

Physical and Chemical Analyses Meota Association, Humic Eluviated Gleysol Series

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-3" Very dark grayish brown Black weak, medium subangular single grain none fine sandy
10YR 2.5/1 .5 10YR 2/1 blocky loam

Aeg 3-9" Very dark gray Black weak, coarse platy single grain none fine sandy
10YR 2.5/1 10YR 2/1 loam

Bg 9-17" Very dark grayish brown Very dark gray massive single grain none fine sandy
2.5Y 3/2 10YR 3/1 loam

Cg 17"+ Grayish brown Dark grayish brown massive single grain none fine sandy
2.5Y 5/3 2.5Y 4/3 loam

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhoslcm
(25°C) Ca

me/100g

Mg K Na

Ap 0-3" 73.8 14 .2 12.2 5.7 0.30 4.47 30.8 27.2 5.2 0.5 0.2 7.5 2 .3 0.79 0.38 0.04 0.03
Aeg 3-9" 74.7 13.9 11 .4 5.6 0.22 3.61 27.8 30.8 3 .3 0 .1 0.2 7 .7 1 .1 0.36 0.15 0.01 0.02
Bg 9-17" 77.7 12.5 9 .8 5.6 0.06 13.0 11 .8 1 .8 0 .1 0.2 8.0 0 .4 0.08 0.05 0.01 0.02
Cg 17 10 + 78.7 9.0 12.3 7 .2 12.0 6 .7 2 .2 0 .3 0 .2 7 .7 0 .5 0.65 0.04 0.01 0.02



Morphological Description Oxbow Association, Orthic Black Series

Particle Size Distribution

Physical and Chemical Analyses Oxbow Association, Orthic Black Series

Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C)
-
Ca

me/100g

Mg K Na

Ap 0-6" 66.4 21 .2 12.4 11 .7 0.25 1 .01 1 .2 19.4 15.4 1 .9 0.4 0 .4 7 .6 0.9 0.24 0.08 0.03 0.02
Bm1 6-14" 62.4 21 .2 16.4 10.7 0.07 0.45 13.9 9 .8 3 .8 0.4 0 .4 7 .2 0.4 0.10 0.06 0.01 0.04
Bm2 14-20" 64.0 20 .7 15.3 11 .1 3 .9 12 .1 3 .2 0 .3 0 .4 7.6 0.6 0.12 0.09 0.01 0.05
Bmk 20-23" 68.5 17 .6 13 .9 7 .3 14.9 9 .2 2 .8 0.3 0 .4 7 .9 0.5 0.11 0.06 0.01 0.01
Cca 23-30" 62.2 20.3 17 .5 8 .9 17.5 9 .4 3 .8 0 .3 0 .5 7 .9 0 .4 0.10 0.08 0.01 0.02
Ck 30-36" 65.5 19.7 14 .8 9 .0 15.8 8 .5 3 .8 0 .3 0 .5 7 .9 0 .4 0.09 0.09 0.01 0.01

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-6" Very dark grayish brown Black weak, medium and coarse sub- moderate, fine granular none sandy loam
10YR 3/2 10YR 2/1 angular blocky

Bm1 6-14" Olive brown Dark brown moderate, medium and coarse moderate, fine granular none sandy loam
2.5Y 4.5/4 10YR 3/3 prismatic

Bm2 14-20" Light olive brown Dark grayish brown weak, coarse prismatic moderate, fine granular slight sandy loam
2.5Y 5/4 2.5Y 4/2

Bmk 20-23" Grayish brown to Dark grayish brown weak, coarse prismatic moderate, fine granular strong sandy loam
light olive brown 2.5Y 4/2

2.5Y 5/3
Cca 23-30" Light brownish gray Olive massive moderate, fine granular strong sandy loam

2.5Y 6/2 5Y 4/3
Ck 30-36" Light brownish gray Olive massive moderate, fine granular strong sandy loam

2.5Y 6/2 5Y 4/3



Morphological Description Oxbow Association, Rego Black Series

Physical and Chemical Analyses Oxbow Association, Rego Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C)
-
Ca

me/1008

Mg K Na

Apk 0-4" 67.0 19.9 13 .1 9.1 0.19 1 .54 13 .1 18.8 2 .6 0.6 0.5 7 .8 0.9 0.25 0.10 0.08 0.01
Ccai 4-10" 64.6 21 .8 13.6 8.7 21 .8 9 .9 3 .9 0.3 0 .5 7 .9 0 .5 0.12 0.23 0.03 0.02
Cca2 10-21" 62.9 22.4 14.7 10.5 20.8 8 .2 6 .7 0 .4 0 .5 8 .1 0 .5 0.07 0.22 0.04 0.02Ck1 21-28" 63.7 21 .8 14.5 9.4 19 .1 9.9 10.4 0.4 0 .3 8 .5 0.5 0.03 0.16 0.04 0.02Ck2 28-36" 63 .4 22.7 13.9 7 .6 17.2 9 .6 9 .9 0 .4 0 .3 8 .6 0.5 0.02 0.19 0.04 0.03

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Apk 0-4" Grayish Brown Very dark gray weak, medium to coarse suban- single grain strong sandy loam
10YR 5/2 10YR 3/1 gular blocky

Cca1 4-10" Light brownish gray Olive weak, coarse prismatic single grain strong sandy loam
2.5Y 6/2 5Y 4/3

Cca2 10-21" Light brownish gray Olive massive single grain strong sandy loam
2.5Y 6/2 5Y 4/3

Ck1 21-28" Light brownish gray Olive massive single grain strong sandy loam
2.5Y 5.5/2 5Y 4/3

Ck2 28-36" Grayish brown Olive massive single grain strong sandy loam
2.5Y 5/2 5Y 4/3



Morphological Description Oxbow Association, Orthic Humic Gleysol Series

Physical and Chemical Analyses -Oxbow Association, Orthic Humic Gleysol Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Exchange me/100g E.C. me/100g

Horizon and Depths
Total
Sand

Total
Silt- . . . ..Clay

Total Fine
Clay

Nitrogen Organic
Carbon %

CaCO3
Equiv. %

Capacity
me/100g

.
Ca Mg K Na H pH

mmhos/cm
(25 ° C) Ca Mg K Na

Ah 0-6" 17.2 51 .3 31 .5 5 .9 0.52 2 .34 37.8 15.4 5.7 2.4 0.4 15.3 5 .8 0 .7 0.24 0.14 0 .24 0.03

A-B 6-14" 16.3 50 .1 33 .6 13.9 0.19 0.92 28.0 14.5 6.2 1 .4 0 .4 8 .2 6 .2 0 .4 0.12 0.09 0.05 0.03

Bg1 14-26" 9.8 48.8 41 .4 23.6 29 .1 14.6 9 .7 0.5 0.4 6 .9 6 .5 0 .3 0.13 0.07 0.04 0.03

Bg2 26-42" 8.7 51 .2 40 .1 22.2 27.9 15.5 9 .2 1 .6 0 .4 5 .7 6 .5 0 .3 0.08 0.06 0.03 0.02

Ckg 42-48" 5 .7 59.3 35.0 21 .5 14.4 22 .1 5 .9 1 .1 0.6 7 .6 0.5 0.24 0.15 0.07 0.02

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ah 0-6" Very dark gray Black moderate, medium to coarse weak, fine granular none silty clay
10YR 3/1 10YR 2/1 subangular blocky loam

A-B 6-14" Dark gray Black moderate, medium angular moderate, fine granular none silty clay
10YR 4/1 10YR 2/1 blocky loam

Bg1 14-26" Dark gray Black massive moderate, fine granular none silty clay
1 OYR 4/1 10YR 2/1

Bg2 26-42" Dark gray Black massive moderate, fine granular none silty clay
10YR 4/1 10YR 2/1 loam

Ckg 42-48" Light brownish gray Olive massive moderate, fine granular none silty clay
10YR 6/2 5Y 4/3 loam



Morphological Description Sonningdale Association, Orthic Black Series

Physical and Chemical Analyses Sonningdale Association, Orthic Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C)
-
Ca

me/100g

Mg K Na

Ap 0-5" 34.5 40.9 24.6 14 .2 0.23 2.39 27.9 21 .7 4.3 0.6 0 .2 7 .5 1 .3 0.27 0.14 0.02 0.03
Bm 5-13" 28.2 45.4 26.4 17 .2 0 .4 24.5 23.0 5 .2 0 .5 0 .4 7 .7 0 .4 0.10 0.06 0.01 0.03
Bmk 13-17" 24.8 51 .7 23.5 13 .1 0.5 19.3 6 .4 0 .4 0 .3 7.8 0.7 0.10 0.13 0.01 0.03
Ck 17-28" 55 .1 23.6 21 .3 10.6 18.5 12.0 9.2 0.3 0 .4 8 .2 0 .7 0.03 0.13 0.01 0.05

Horizon and Depths
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-5" medium, coarse subangular weak, fine granular none loam
blocky

BM 5-13" strong, medium to coarse pris- moderate, medium to very weakly loam
matic coarse subangular blocky

Bmk 13-17" weak, medium to coarse pris- weak, medium subangular very weakly silt loam
matic blocky

Ck 17-28" massive fine granular moderately sandy clay
loam



Morphological Description Sonningdale Association, Calcareous Black Series

Physical and Chemical Analyses Sonningdale Association, Calcareous Black Series

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen Organic
Carbon %

CaCO3
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Apk 0-6" 40.0 35.5 24.5 14 .7 0.22 2 .43 2 .8 25.2 24.9 3 .7 0 .9 0.2 7 .5 2 .4 0.52 0.22 0.04 0.02
Bmk 6-13" 31 .3 41 .6 27 .1 17 .4 2 .6 23.6 5.4 0.5 0.2 7 .9 0 .5 0 .11 0.08 0.01 0.03
Ck 13-20" 26.6 48.7 24 .7 15 .1 13 .7 19.0 6.5 0 .4 0.3 3 .0 0 .6 0.08 0.14 0.01 0.03
IICk 20-26" 33.5 41 .3 25 .2 14.8 11 .7 8 .2 2 .2 0.11 0.63 0.02 0.19

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Apk 0-6" weak, medium subangular weak, fine granular very weakly loam
blocky

Bmk 6-13" weak, medium prismatic weak, medium subangular very weakly clay loam
blocky

Ck 13-20" massive weak, fine granular moderately loam

IICk 20-26" massive weak, fine granular moderately loam



Morphological Description Sutherland Association, Orthic Dark Brown Series

2.5Y 4.5/2

Physical and Chemical Analyses Sutherland Association, Orthic Dark Brown Series

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-2" Very dark grayish brown Very dark gray moderate, medium angular and moderate, coarse granular none clay
10YR 3.5/1 .5 5Y 3/1 subangular blocky

Bm 2-9" Very dark grayish brown Very dark gray weak, coarse prismatic and sub- moderate, coarse granular none clay
10YR 3.5/1 .5 5Y 3/1 angular blocky

Ck 9"+ Grayish brown to Dark grayish brown massive moderate, coarse granular weakly heavy clay
dark grayish brown 2.5Y 4/2

Particle Size Distribution
% Organic Matter Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . % Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25 °C) Ca

me/100g

Mg K Na

Ap 0-2" 10.0 30.4 59.6 31 .8 0.24 2.01 40.9 13.3 2 .2 0 .3 7 .5 0 .9 0.40 0.09 0.03 0.02
Bm 2-9" 9.2 33.7 57 .1 34.5 0.23 2.14 27.5 16.5 1 .8 0 .5 7 .6 0 .8 0.30 0.08 0.02 0.03
Ck 9 11 + 6.6 28.0 65.4 40.7 4 .9 64.9 29.3 1 .3 2 .0 7 .5 0 .6 0.15 0.09 0.01 0.06



Morphological Description Weyburn Association, Orthic Dark Brown Series

Physical and Chemical Analyses Weyburn Association, Orthic Dark Brown Series

E.C .
mmhos/cm

H (25 °C)

Horizon and Depths
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-5" weak, medium to fine suban- moderate, fine granular none sandy loam
gular blocky

Btj 5-12" moderate, coarse prismatic moderate, medium suban- none sandy loam
gular blocky

Bm 12-17 11 weak, medium prismatic weak, medium to coarse none sandy loam
subangular blocky

Cca 17-24" massive moderate, fine granular sandy loam

Ck 24-30" massive moderate, fine granular sandy loam

Particle Size Distribution
% Organic Matter Cation Acetate Extractable Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
°%

Organic
Carbon %

CaC03
Equiv . %

Exchange
Capacity
me/100g Ca Mg

me/100g

K Na

Ap 0-5" 63.6 23 .7 12.6 7 .0 0.14 1 .49 15 .1 4 .7 0 .4 0 .3
Btj 5-12" 59.8 21 .2 19.0 13.4 0.07 0.64 13 .6 4 .7 0 .4 0 .2
Bm 12-17" 61 .4 22 .6 16.0 8 .7 9 .6 7 .5 0 .3 0 .3
Cca 17-24" 58.5 31 .5 10.0 8 .1 8 .2 8 .1 0 .3 0 .3
Ck 24-30" 62.4 23 .4 14.2 7 .5 4 .6 6 .7 0 .2 0 .5



Morphological Description Whitesand Association, Orthic Black Series

Physical and Chemical Analyses Whitesand Association, Orthic Black Series

2.5Y 4.5/3

Particle Size Distribution
Organic Matter Cation Acetate Extractable Cations Water Soluble Cations

Horizon and Depths
Total
Sand

Total
Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv. %

Exchange
Capacity
me/1008 Ca Mg

me/100g

K Na H pH

E.C .
mmhos/cm
(25°C) Ca

me/100g

Mg K Na

Ap 0-4" 64.9 23.6 11 .5 5 .6 0 .21 2 .11 19 .8 15 .2 4 .7 0 .5 0 .3 7 .2 0 .7 0.18 0.06 0.01 0.02
A 8 B 4-8" 69.3 22.0 8,7 2.3 0.16 1 .55 19.2 15.3 6 .8 0 .3 0.3 6.7 0 .9 0.22 0.04 0.02 0.02
Bm 8-11" 60.6 27.9 11 .5 3 .9 0.12 1 .09 17.4 14 .7 4.8 0 .3 0 .3 7 .6 1 .3 0 .11 0.57 0.02 0.12
Ck1 11-15" 97.0 1 .9 1 .1 0 .9 2 .3 5.4 0.4 0 .1 1 .1 7 .9 0 .7 0.05 0.13 0.01 0.03
Ck2 15"+ 97.8 1 .4 0 .8 0 .7 14.4 1 .1 9 .0 0 .2 0 .1 0 .3 8 .3 0.5 0.08 0.06 0.01 0.02

Horizon and Depths Color when Dry Color when Moist
Primary Structure

Grade Class Kind
Secondary Structure

Grade Class Kind Effervescence Texture

Ap 0-4" Very dark grayish brown Black weak, medium subangular weak, fine granular none sandy loam
2.5Y 3/2 10YR 2/1 blocky

A 8 B 4-8" Very dark grayish brown Black weak, medium to coarse pris- weak, medium subangular none sandy loam
10YR 3/2 10YR 2/1 matic blocky

Bm 8-11 " Brown Dark brown weak, coarse prismatic weak, medium subangular none sandy loam
10YR 4.5/3.5 10YR 3/3 blocky

Cki 11-15" Dark grayish brown Dark grayish brown single grain none sand
10YR 4/2.5 10YR 4/2

Ck2 15"+ Grayish brown Olive brown to single grain weakly sand
2.5Y 5.5/3 light olive brown
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Association
Map Unit

Depres-
sional

Nearly
Level

Undulating
Gently Roughly Gently

Rolling
Moderately Strongly

Total
Area

Percent of
Surveyed

area

Alert - - - 943 2 621 1 823 9 106 14 493 0.94
At1 - - - 166 176 - - 342 0.02
At2 - - - 124 280 - - 404 0.03
At4 - - - 653 2 165 1 823 9 106 13 747 0.89
At1-Bg2 - - - - 1 129 - - 1 129 0.07
At2-Kp2 - - - - 373 - - 373 0.02
At4-Bg1 - - - - - 611 1 989 2 600 0.17
At4-Bg2 - - - - 383 - - 383 0.02
At4-Kp2 - - - 477 1 202 - - 1 679 0.11
At4-Kp4 - - - - 1 243 1 979 - 3 222 0.21
At4-Kp5 - - - - - 311 - 311 0.02

Asquith - - 36 581 59 228 8 403 104 - 104 316 6.79
A1 - - 13 592 33 918 7 387 104 - 55 001 3.58
A1 /T - - 1 399 1 730 332 - - 3 461 0.23
A1 /CL - - 1 927 2 486 - - - 4 413 0.29
A1 /C - - 3 450 767 - - - 4 217 0.27
Al /TG - - 4817 - - - - 4817 0.31
A3 - - 3 895 11 748 - - - 15 643 1 .02
A3/CL - - 104 - - - - 104 0.01
A3/C - - 228 - - - - 228 0.01
A6 - - 2 528 1 917 - - - 4 445 0.29
A9 - - 155 2 362 - - - -2517 0.16
A9/T - - - 466 259 - - 725 0.05
A9/CL - - - 508 - - - 508 0.03
A10 - - - 2 176 425 - - 2 601 0.17
A11 - - - 1 150 - - - 1 150 0.07
Al 1 /CL - - 4 486 - - - - 4 486 0.29
A1-Bg1 - - - - - 135 - 135 0.01
Al -Bg2 - - - - 736 114 - 850 0.06
A3-Bg1 - - 311 - - - - 311 0.02
A3/G-Bg1 - - 445 300 - - - 745 0.05
Al l-Bg1 - - - 363 - - - 363 0.02
A1-Br1 - - - 1 409 570 - - 1 979 0.13
A1-Br1-Bgi - - - 1 513 - - - 1 513 0.10
Al -Br2 - - - - 238 - 62 300 0.02
Al -Br3 - - - 1 109 - - - 1 109 0.07
A1 /C-Br3 - - - 321 - - - 321 0.02
A3-Br2 - - - 559 - - - 559 0.04
A3-Br5 - - - 41 - - - 41 0.00
A6-Br5 - - - 311 - - - 311 0.02
A6-Br7 - - 559 - - - - 559 0.04
A1-E1 - - - 601 - - - 601 0.04
A1-E2 - - - - 373 - - 373 0.02
A1-E5 - - - - - 145 - 145 0.01
Al -El1 - - - - 539 - - 539 0.04
Al1 -El2 - - - 1 243 - - - 1 243 0.08
Al-Kp2 - - - 155 - - - 155 0.01
Al -Kp4 - - - 280 - - - 280 0.02
A1-W4 - - - 394 - - - 394 0.03
All-W1 - - - 559 - - - 559 0.04
All-W4 - - - - 383 - - 383 0.02
A1 /T-W1 - - 1 274 373 - - - 1 647 0.11
A1 /T-W4 - - 704 124 - - - 828 0.05
A1 /T-W12 - - 601 - - - - 601 0.04
A3/T-W1 - - - 383 - - - 383 0.02
A1-DS1 - - - 881 269 - - 1 150 0.07
A1-Su6 - - 601 - - - - 601 0.04

Biggar - - 3 502 1 585 632 1 192 280 7 191 0.45
Bgl - - - 1 326 259 363 - 1 948 0.13
B91 /T - - 176 259 197 829 - 1 461 0.10
Bg2 - - - - - - 280 280 0.02
Bg2/T - - - - 176 - - 176 0.01
Bg3 - - 3 326 - - - - 3 326 0.22
Bgi-Br3/T - - - 290 - - - 290 0.02
Bg1-E6 - - 321 - - - - 321 0.02
Bg1-Kp4 - - - 404 - - - 404 0.03
Bgl /T-W2 - - - - 342 - - 342 0.02
Bgl /T-W4 - - - 580 - 445 - 1 025 0.07
Bg1 /T-W12 - - 4 817 - - - - 4 817 0.31

Bradwell - 311 29 154 26 718 4031 - - 60 214 3.92
Br1 - - 4 507 3 512 394 - - 8 413 0.55
Bri /C - - - 114 - - - 114 0.01
Bri /T - - 3 346 3247 - - - 6 620 0.43
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Association
Map Unit

Depres-
sional

Nearly
Level

Undulating
Gently Roughly Gently

Rolling
Moderately Strongly

Total
Area

Percent of
Surveyed

area

Brl /G - - 73 - - - - 73 0.00
Brl /S - - - 62 - - - 62 0.00
Br2 - - 342 1 564 2 145 - - 4 051 0.26
Br2/T - - - - 145 - - 145 0.01
Br3 - 197 12 318 11 800 62 - - 24 377 1 .59
Br3/T - - 1 647 549 - - - 2196 0.14
Br3/C - - 3160 - - - - 3160 0.21
Br5 - - 1 .077 435 - - - 1 512 0.10
Br5/G - - 1 513 - - - - 1 513 0.10
Br7 - 114 280 62 - - - 456 0.03
Br9 - - 891 5 346 1 285 - - 7 522 0.49
Br1-A1 - - 394 - - - - 394 0.03
Br1-Bg1 - - - 311 - - - 311 0.02
Br1-Bg2-A1 - - - - 186 - - 186 0.01
Br1-E1 - - 155 - - - - 155 0.01
Br1-E2 - - - 425 - - - 425 0.03
Br1-E3 - - 332 - - - - 332 0.02
Bri-El2 - - - 414 - - - 414 0.03
Br1-Su2 - - - 114 - - - 114 0.01
Brl /G-Bg1 - - 1 067 - 259 - - 1 326 0.09
Brl /G-Bg2 - - - 238 - - - 238 0.02
Brl /T-A1 - - 155 1 399 - - - 1 554 0.10
Bri /T-Bg2 - - - 363 - - - 363 0.02
Brl /T-Wi - - - 943 - - - 943 0.06
Brl /T-W2 - - - 673 - - - 673 0.04
Brl /T-W4 - - 611 425 - - - 1 036 0.07
Bri /T-W4-Bg1 - - - 497 - - - 497 0.03
Br2-A1 - - - - 508 - - 508 0.03
Br2-A1-Bg1 - - - 373 - - - 373 0.02
Br2-E2 - - - 186 653 238 - 1 077 0.07
Br2-Kp5 - - - - 124 - - 124 0.01
Br2-Su2 - - - - 124 - - 124 0.01
Br2/T-Su2 - - - - 135 - - 135 0.01
Br3-A1 - - - 808 - - - 808 0.05
Br3-Bg1 - - - 93 - - - 93 0.01
Br3-E2 - - - - 176 - - 176 0.01
Br3-E3 - - 611 1 212 - - - 1 823 0.12
Br3/T-W1 - - - 269 - - - 269 0.02
Br3/T-W4 - - 2 528 207 - - - 2 735 0.18
Br3/T-W12 - - - 114 - - - 114 0.01
Br3/C-Tu1 - - 1 564 - - - - 1 564 0.10
Br5-A3 - - 373 - - - - 373 0.02
Br5-Hy1 - - 73 - - - - 73 0.00Br9-E12 - - 332 373 - - - 705 0.05
Br9-W12 - - - - 642 - - 642 0.04
Br9/G-Bg1 - - - 1 678 1 357 - - 3 035 0.20

Elstow 21 2 217 18 130 12 102 4 444 342 - 37 256 2.42
El - - 394 394 - - - 788 0.05
El /C - - - - 104 - - 104 0.01
E2 - - 373 1 347 2 248 342 - 4 310 0.28E2/T - - - 2 321 - - - 2 321 0.15E3 - 2 103 8 485 4 382 1 067 - - 16 037 1 .04
E3/T - - 4 175 756 - - - 4 931 0.32
E3/C - - 3 440 570 - - - 4 010 0.26
E6 - - 186 373 - - - 559 0.04
E6/T - 114 - 166 - - - 280 0.02
E7 - - 1 077 767 238 - - 2108 0.14
E11 - - - - - 259 - 259 0.02
E12 - - - 570 - - - 570 0.04
El 2/T - - - 456 528 - - 984 0.06El-Br1 - - 633 104 - - - 767 0.05
E1-Hy1 - - 1 077 943 - - - 2020 0.13E1-Hy3 - - 3 512 1 979 - - - 5 491 0.36
E1-Su1 - - - 124 - - - 124 0.01
E1 /T-Hy/T-W4 - - 311 155 - - - 466 0.03
E1 /T-W1 - - 135 - - - - 135 0.01
E1 /T-W4 - - - 41 - - - 41 0.00
E1 /C-Br3/C - - - 135 - - - 135 0.01
El /C-Hy3/C - - 860 - - - - 860 0.06
E2-Al - - - - 186 - - 186 0.01E2-Su2 - - - 124 - - - 124 0.01E2-Su6 - - 269 - - - - 269 0.02E2/T-W1 - - - 145 - - - 145 0.01
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Gently Roughly Gently

Rolling
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E2/T-W4 - - - 93 - - - 93 0.01
E3-Br1 - - 1 419 - - - - 1 419 0.09
E3-Br3-Al - - - 622 - - - 622 0.04
E3-Hyi-Br3 - - - 73 - - - 73 0.00
E3/T-Su1/T - - - 425 - - - 425 0.03
E3/T-W4 - - - 1 595 - - - 1 595 0.10
E3/T-W12 - - 839 - - - - 839 0.05
E5-Hy3 - - - 166 62 - - 228 0.01
E5-Su2 - - - - 104 - - 104 0.01
E5/T-Hy3/T - - - 1 865 - - - 1 865 0.12
E7-Br5 - - - 591 - - - 591 0.04
El 1-A1 - - - 259 300 - - 559 0.04
El 2-Al - - - 373 269 - - 642 0.04
El 2-Bg1 - - - - 249 - - 249 0.02
El 2-Br1 - - - 1 254 - - - 1 254 0.08
El 2-Br9 - - - 673 - - - 673 0.04

Hanley - - 1 036 1 129 - - - 2165 0.14
Hy1 - - 829 1 005 - - - 1 834 0.12
Hy1 /C - - - 124 - - - 124 0.01
Hy3 - - 83 - - - - 83 0.00
Hy5 - - 124 - - - - 124 0.01
Hy1-W1 - - - 280 - - - 280 0 .02

Keppel - - - 1 544 5 067 7 417 2051 16 079 1 .05
Kp1 - - - 1 544 52 - - 1 596 0.10
Kp2 - - - - 1 285 1 740 - 3 025 0.20
Kp4 - - - - 3 450 4 216 2051 9 717 0.63
Kp5 - - - - 280 1 461 - 1 741 0.11
Kp2-Wyi - - - - - 176 - 176 0.01
Kp4-Al - - - - 145 - - 145 0.01
Kp4-Bg1 - - - - 249 - - 249 0.02
Kp4-Bg2 - - - - 228 - - 228 0.01
Kp4-At4 - - - - - 704 - 704 0.05
Kp5-At4 - - - - - - 891 891 0.06

Sutherland - - 5 243 963 114 - - 6 320 0.41
Sul - - 228 290 - - - 518 0.03
Sul /T - - 228 - - - - 228 0.01
Su2 - - 995 673 114 - - 1 782 0.12
Su2/T - , - 3 263 - - - - 3 263 0.21
Su5 - - 425 - - - - 425 0.03
Su6 - - 104 - - - - 104 0.01
Sul/T-W4 - - 238 300 - - - 538 0.04
Su2-E1 - - - 1 409 - - - 1 409 0.09
Su2/T-W4 - - 508 - - - - 508 0.03
Su2/T-W12 - - 435 - - - - 435 0.03
Su5/T-W12 - - 269 - - - - 269 0.02
Su7/T-W4 - - - 1 772 - - - 1 772 0.12

Tuxford - - 1 326 1 047 - - - 2 373 0.15
Tut - - 963 943 - - - 1 906 0.12
Tut /T - - 83 - - - - 83 0.01
TO - - - 104 - - - 104 0.01
Tu9 - - 280 - - - - 280 0.02
Tut-A1/C - - 404 - - - - 404 0.03
Tut-Br1 - - 52 - - - - 52 0.00
Tut-E2 - - - 1 243 - - - 1 243 0.08
Tut /T-W4 342 - - - - 342 0.02

Weyburn - - 1 305 4 889 24 812 17 394 715 49 115 3.20
W1 - - 1 305 808 135 - - 2 248 0.15
W2 - - - 839 10 754 16 804 497 28 894 1 .88
W4 - - - 1 150 13 022 321 218 14 711 0.96
W5 - - - - 901 - - 901 0.06
W7 - - - 124 - 269 - 393 0.03
W12 - - - 1968 - - - 1968 0.13
W1-A1 /T - - 435 1 906 - - - 2 341 0.15
Wi-Bg1 - - 559 - - - - 559 0.04
W1-Bg3 - - 466 - - - - 466 0.03
W1-Bg1 /T - - 1 067 425 - - - 1 492 0.10
W1-Br1-Bg1 - - - - 207 - - 207 0.01
W1-Br1 /T - - - 974 - - - 974 0.06
W1-Br1/T-Bg1/T - - - 135 - - - 135 0.01
W1-Su6/T - - 290 - - - - 290 0.02
W2-Bgi /T - - - - 3 170 1 160 - 4 330 0.28
W2-Br1-Bg2 - - - 394 - - - 394 0.03
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W2-Br2/T - - - - 311 - - 311 0.02
W2-E1 /T - - - - 166 - - 166 0.01
W2-E2/T - - - 73 - - - 73 0.00
W4-A1 - - - 414 4828 - - 5 242 0.34
W4-A9 - - - 632 - - - 632 0.04
W4-A11 - - - - 5 087 - - 5 087 0.33
W4-A1 /T-Bg2 - - - - 197 - - 197 0.01
W4-Bg1 - - - 1 150 249 - - 1 399 0.09
W4-Bg1 /T - - - 290 218 901 - 1 409 0.09
W4-Bg2 - - - - - 363 - 363 0.02
W4-Bg2/T - - - - - 425 - 425 0.03
W4-Bri - - - 238 311 - - 549 0.04
W4-Br2 - - - - 704 - - 704 0.05
W4-Bri /T - - - 280 - - - 280 0.02
W4-E1 /T - - - 653 642 - - 1 295 0.08
W4-E2 - - - 1 222 - - - 1 222 0.08
W4-E2/T - - - 1 109 373 - - 1 482 0.10
W4-E3/T - - - 1 399 912 - - 2 311 0.15
W4-Su1 /T - - - 559 - - - 559 0.04
W4-Su7/T - - - 746 - - - 746 0.05
W5-Bg1 - - - 528 - - - 528 0.03
W5-Bg1 /T - - - - - 135 - 135 0.01
W7-Bg3 - - - 342 - - - 342 0.02
W7-E1 /T - - - 425 - - - 425 0.03
W12-A11 - - - 943 - - - 943 0.06
W12-Bri /T - - 4 486 1 274 - - - 5 760 0.37
W12-Br3/T - - - 1 046 - - - 1 046 0.07
W1 2-Br9 - - - - 974 - - 974 0.06
W12-E3/T - - - 435 - - - 435 0.03
W12-E12/T - - - 1 658 - - - 1 658 0.11
W12-Sui /T - - - 5 045 - - - 5 045 0.33
W12-Su7/T - - - 632 - - - 632 0.04

Wyandotte - - - - 311 1 948 - 2 259 0.15
Wyl - - - - - 1 699 - 1 699 0.11
Wy2 - - - - 311 249 - 560 0.04
Wyi-E2 - - - - 145 - - 145 0.01
Wy1-Kp2 - - - - - 1 295 - 1 295 0.08
Wyi-W2 - - - - - - 487 487 0.03

Total Dark Brown Soils 448 341 29.16

Blaine Lake - - 45 127 26 678 4507 - - 76 312 4.97
B1 - - 8 195 3 989 787 - - 12 971 0.84
B1 /T - - 1 212 1 430 73 - - 2 715 0.18
B2 - - - 404 - - - 404 0.03
B2/T - - - - 487 - - 487 0.03
B3 - - 14 483 3 771 - - - 18 254 1 .19
B3/T - - 9 438 1 937 - - - 11 375 0.74
B3/TG - - 549 - - - - 549 0.04
B4 - - - 1 627 1 699 - - 3 326 0.22
B4/T - - - 777 - - - 777 0.05
B5 - - - 549 - - - 549 0.04
B6 - - 4 165 8 319 466 - - 12 950 0.84
B6/T - - 611 725 995 - - 2 331 0.15
B7 - - 725 - - - - 725 0.05
B8 - - 932 653 - - - 1 585 0.10B8/T - - - 352 - - - 352 0.02
B9 - - 4 817 518 - - - 5 335 0.35
B9/T - - - 1 627 - - - 1 627 0.11
81-Hm1 - - 4 641 756 383 - - 5 780 0.38
B1-H1 - - 2 528 290 - - - 2 818 0.18
B1-Kt1 - - 632 - - - - 632 0.04
B1-Ss1 - - 1 212 363 - - - 1 575 0.10
B1-Ssi-Hm1 - - 332 - - - - 332 0.02
B1-Ws2 - - - - 404 - - 404 0.03
B1-K6 - - - - 311 228 - 539 0.04
B1-K7 - - 321 - - - - 321 0.02
B1-K7-Hm1 - - 570 - - - - 570 0.04
B1 /S-Mf1 - - - 197 - - - 197 0.01
B1 /T-Hmi /T - - 373 - - - - 373 0.02
B1 /T-Mf1 - - - 155 - - - 155 0.01
81 /T-Mf4 - - - 373 259 - - 632 0.04
B1 /T-01 - - 8 174 1 689 280 - - 10 143 0.66
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131 /T-04 - - - 155 - - - 155 0.01
B1 /T-07 - - 477 1 637 1 129 - - 3 243 0.21
B1 /T-Ss1 /T - - 425 - - - - 425 0.03
B1 /T-Ki /T-01 - - - 1 440 - - - 1 440 0.09
131 /T-K6/T-Mfi - - - 93 1 409 - - 1 502 0.10
B1 /T-K6/T-Mf1-Mt1 - - - - 715 - - 715 0.05
B1/T-K7/T-Mf1 - - - 777 - - - 777 0.05
131 /T-K7/T-01 - - 1 254 - - - - 1 254 0.08
B3-Hm3 - - 569 570 - - - 1 129 0.07
B3-Kti - - - 549 - - - 549 0.04
B3-Mf1 - - 52 - - - - 52 0.00
133-01 - - 176 - - - - 176 0.01
B3-Wsi - - - 104 - - - 104 0.01
B3/T-Hm3/T - - - 663 - - - 663 0.04
B3/T-Mf1 - - 1 409 2 507 - - - 3 916 0.25
B3/T-Mf4 - - 218 984 - - - 1 202 0.08
B3/T-01 - - 9 624 2 113 - - - 11 737 0.76
B3/T-03 - - 404 - - - - 404 0.03
B3/T-07 - - 5 315 342 - - - 5 657 0.37
Be/T-Ss3/T-01 - - 1 243 - - - - 1 243 0.08
B5/T-Mf4 - - - - 186 - - 186 0.01
B5/T-01 - - 891 1 585 - - - 2 476 0.16
B6-Hm6 - - 8 910 1 233 - - - 10 143 0.66
B6-Mf1 - - - - 953 - - 953 0.06
B6-Me1-Mfi - - - 176 - - - 176 0.01
B6/T-Hm6/T - - 798 - - - - 798 0.05
B6/T-Hm6/T-01 - - - 508 - - - 508 0.03
B6/T-Mf1 - - - 332 83 - - 415 0.03
B6/T-Mf4 - - - - 166 - - 166 0.01
B6/T-Mf5 - - - 394 300 - - 694 0.05
B6/T-01 - - 1 834 798 - - - 2 632 0.17
B6/T-04 - - - 580 135 - - 715 0.05
B6/T-07 - - - 5 553 - - - 5 553 0.36
B8-Hmi - - 373 - - - - 373 0.02
B8-Hm8 - - - 155 - - - 155 0.01
B8-Mf4 - - - 93 - - - 93 0.01
B8-Me1 - - 238 - - - - 238 0.02
B8-Me3 - - - 124 - - - 124 0.01
B8-Ss1 - - 1 212 - - - - 1 212 0.08
138-09 - - - 280 - - - 280 0.02
B9-Hm1 - - 870 487 - - - 1 357 0.09
B9-Hm9 - - - 5 667 - - - 5 667 0.37
1310-Mf4 - - 290 - - - - 290 0.02

Craigmore - - - 1 627 4 227 6 392 - 12 246 0.80
Cm1 - - - 145 580 - - 725 0.05
Cm2 - - - 653 1 502 2 497 - 4 652 0.30
Cm4 - - - 829 2 145 3 895 - 6 869 0.45
Cm2-Me2 - - - - 808 - - 808 0.05
Cm2-Sd2 - - - 518 - - - 518 0.03
Cm4-Me2 - - - - - 1 336 - 1 336 0.09
Cm4-Ws3 - - - 207 - - - 207 0.01

Hamlin - - 38 767 28 211 3 170 3 636 570 74 354 4 .84
Hml - - 12 432 10 319 777 - 218 23 746 1 .55
Hml /T - - 2 486 2 808 62 - - 5 356 0.35
Hml /S - - 3 471 - - - - 3 471 0.23
Hml /TG - - 31 - - - - 31 0.00
Hm2 - - - 228 311 725 238 1 502 0.10
Hm3 - - 8 682 5 294 - - - 13 976 0.91
Hm3/T - - 3 440 1 305 - - - 4 745 0.31
Hm4 - - - - 1 481 2911 114 4 506 0.29
Hm5 - - - 166 - - - 166 0.01
Hm6 - - 1 844 5 460 373 - - 7 677 0.50
Hm7 - - 1 150 321 - - - 1 471 0.10
Hm7/T - - 321 - - - - 321 0.02
Hm8 - - 2 217 922 - - - 3 139 0.20
Hm8/T - - 1 160 - - - - 1 160 0.08
Hm8/TG - - - 746 - - - 746 0.05
Hm9 - - 1 212 - 166 - - 1 378 0.09
Hm9/T - - 321 642 - - - 963 0.06
Hm1-131 - - 508 2 683 259 - - 3 450 0.22
Hm1-B4 - - - 52 - - - 52 0.00
Hm1-136 - - 1 026 - - - - 1 026 0.07
Hm1-138 - - - 601 - - - 601 0.04
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Hmi-Mft - - - 860 - - - 860 0.06
Hm1-Mf4 - - - - - 52 - 52 0.00
Hm1-Mel - - 694 2 580 - 352 - 3 626 0.24
Hm1-Met-01 - - - - 73 - - 73 0.00
Hm1-Me2 - - - 1 699 - - - 1 699 0.11
Hm1-01 - - - 135 - - - 135 0.01
Hm1-07 - - - 342 591 - - 933 0.06
Hm1-Ws1 - - 166 - - - - 166 0.01
Hm1-Sb6 - - 2 372 - - - - 2 372 0.15
Hm1 /T-B1 /T - - - 373 - 508 - 881 0.06
Hm1 /T-B1 /T-Ssi /T - - - 2010 176 - - 2 186 0.14
Hm1 /T-B1 /T-07 - - - 238 - - - 238 0.02
Hm1 /T-81 /T-Mfi - - - 704 - - - 704 0.05
Hm1 /T-B1 /T-Mf4 - - - - 922 - - 922 0.06
Hm1 /T-B6/T - - 176 - - - - 176 0.01
Hm1 /T-Mf1 - - 456 1 720 - - - 2 176 0.14
Hm1 /T-Mf1-Sb3/T - - - - 290 - - 290 0.02
Hm1 /T-Mf4 - - - 1 502 974 - - 2 476 0.16
Hmi /T-Mei - - - 394 - - - 394 0.03
Hmi /T-Mei /T-Wsi - - - 1 274 - - - 1 274 0.08
Hm1 /T-01 - - 4206 2 227 - - - 6 433 0.42
Hm1 /T-07 - - 4 237 2 258 - - - 6 495 0.42
Hm1 /T-Ss1 /T - - - 166 - - - 166 0.01
Hm1 /T-Sb3/T-Mfi - - - - 642 - - 642 0.04
Hm1 /G-Ws1 - - 622 - - - - 622 0.04
Hm1 /GT-Me1 - - - 73 - - - 73 0.00
Hmi /S-B1 /S - - 1 513 186 - - - 1 699 0.11
Hm1 /S-Kt5 - - 197 - - - - 197 0.01Hm1 /TG-Mf1 - - - 207 - - - 207 0.01
Hm1 /TG-Ws1 - - 1 471 - - - - 1 471 0.10
Hm2-Me2 - - - - 1 709 - - 1 709 0.11
Hm2-Me2-04 - - - - - - 155 155 0.01
Hm2-Me2-Ws1 - - - - 383 - - 383 0.02Hm2-Sb3-Me1 - - - - - 104 - 104 0.01
Hm2-Sb3-Mf4 - - - - - 228 - 228 0.01
Hm3-83 - - 4 040 176 - - - 4 216 0.27Hm3-Me1 - - 425 - - - - 425 0.03Hm3-Me2 - - - 1 129 - - - 1 129 0.07
Hm3-Ws1 - - - 1 026 - - - 1 026 0.07
Hm3/T-B3/T - - 104 - - - - 104 0.01
Hm3/T-B3/T-Mf4 - - - 363 - - - 363 0.02
Hm3/T-B4/T - - 736 - - - - 736 0.05
Hm3/T-Mf1 - - 3 056 4 320 - - - 7 376 0.48
Hm3/T-Mf4 - - - 383 1 409 - - 1 792 0.12
Hm3/T-01 - - 1 720 1 109 - - - 2 829 0.18
Hm3/T-07 - - 829 - 477 - - 1 306 0.08Hm3/TG-Ws1 - - 891 - - - - 891 0.06
Hm4-Me2 - - - - 746 352 - 1 098 0.07Hm4-Me4 - - - - - 663 - 663 0.04
Hm4-Me4-07 - - - - - 114 - 114 0.01
Hm5-B5 - - - 363 - - - 363 0.02Hm5/T-07 - - - 539 - - - 539 0.04Hm6-136 - - 373 1 430 - - - 1 803 0.12
Hm6-Kti - - - 414 - - - 414 0.03Hm6-Me1 - - 580 974 - - - 1 554 0.10Hm6-Me6 - - 1 772 - - - - 1 772 0.12
Hm6-Ws1 - - - 622 - - - 622 0.04Hm6/T-01 - - 1 564 2 186 - - - 3 750 0.24Hm6/T-07 - - 1 430 684 - - - 2114 0 .14Hm7-B7 - - 477 - - - - 477 0.03Hm7-Me3 - - - 83 - - - 83 0.01Hm7/T-07 - - 321 - - - - 321 0.02Hm8-Me1 - - 124 - - - - 124 0.01Hm8-Me3 - - 186 - - - - 186 0.01Hm8/T-Ws1 - - - 93 - - - 93 0.01
Hm8/TG-Me3/TG - - - 435 - - - 435 0.03
Hm9-Me1 - - - 269 - - - 269 0.02

Keatley - - 8 640 12 204 642 - - 21 486 1 .40Kt1 - - 1 678 218 155 - - 2051 0.13
Kti /T - - 1 026 - 342 - - 1 368 0.09
Kt2 - - 290 4 589 - - - 4 879 0.32
Kt3/T - - 1 119 - 145 - - 145

1 119
0.01
0.07Kt4 - - 4 527 4216 - - - 8 743 0.57
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Kt5 - - - 3181 - - - 3 181 0.21
Ktl-131 - - - 269 - - - 269 0.02
Ktl /T-01 - - 300 - - - - 300 0.02
Ktl /T-07 - - 114 - - - - 114 0.01
Kt5-Hml-07 - - - 383 - - - 383 0.02

Krydor - - - - 12 256 5 304 124 17 684 1 .15
Krl - - - - 197 280 - 477 0.03
Kr2 - - - - 8 029 1 854 - 9 883 0.64
Kr3 - - - - - 1 606 - 1 606 0.10
Kr4 - - - - 4 030 1 564 124 5 718 0.37
Kr2-Mil -Me2 - - - - 186 - - 186 0.01
Kr2-02 - - - - - 218 - 218 0.01
Kr3-Hm4 - - - - - 197 - 197 0.01
Kr4-Hm4 - - - - - - 93 93 0.01
Kr4-Kt4 - - - - 104 - - 104 0.01
Kr4-Mf4 - - - - 1 026 - - 1 026 0.07
Kr4-Me2 - - - - 746 - - 746 0.05

Mayfair - - 1 657 19 302 25 319 10 359 1 243 57 880 3.77
Mfi - - 1 212 5 543 466 186 - 7 407 0.48
Mf2 - - - 1 285 10 878 4 330 756 17 249 1 .12
Mf3 - - - 2 901 - - - 2 901 0.19
Mf4 - - - 1 544 2 714 2 113 487 6 858 0.45
Mf5 - - 176 3 626 8 029 3 730 - 15 561 1 .01
Mf6 - - 269 4 403 3 232 - - 7 904 0.51
Mf1-B3 - - - 83 - - - 83 0.01
Mf1-131 /T - - 300 1 471 528 - - 2 299 0.15
Mf1-81 /T-Ss 1 /T - - - 145 - - - 145 0.01
Mfl-Bl/T-K6/T - - - 73 - 539 - 612 0.04
Mfi-B3/T - - 218 - - - - 218 0.01
Mfl-Hm3 - - 62 - - - - 62 0.00
Mfl-Hm5 - - - 290 - - - 290 0.02
Mfi-Hml /T - - - 3 885 487 - - 4 372 0.28
Mfl-Hm3/T - - 477 4 797 - - - 5 274 0.34
Mil-Hm5/T - - - 207 104 - - 311 0.02
Mfi-Hm6/T - - - 207 - - - 207 0.01
Mfl-Ktl - - - 104 - - - 104 0.01
Mfl-Ktl /T - - - 1 046 - - - 1 046 0.07
Mf1-Ktl /T-Wsl - - - - 73 - - 73 0.00
Mfl-Mel-T - - - 321 - - - 321 0.02
Mf1-Mel /T-Hm3/T - - - 383 - - - 383 0.02
Mfl-Ssl - - - 332 - - - 332 0.02
Mf1-Wsl - - - - 280 - - 280 0.02
Mf1-Wsl-Hml /G - - 218 - - - - 218 0.01
Mfi-Lzl-Wsl - - - - 311 - - 311 0.02
Mfl-Lz3 - - - 1 419 1 077 736 - 3 232 0.21
Mfi-Lz3-Hml /T-Sb3/T - - - - 425 - - 425 0.03
Mfl-Lz3-Mt4 - - - - - 321 - 321 0.02
Mfi-Lz5 - - - - - 1 502 - 1 502 0.10
Mfi-Lz6 - - - 1 823 850 - - 2 673 0.17
Mf2-Hm6/T - - - 2 310 - - - 2 310 0.15
Mf2-Kr4 - - - - 218 - - 218 0.01
Mf2-Mel /T - - - - 445 - - 445 0.03
Mf2-WS1 - - - - - 114 - 114 0.01
Mf2-Lz6 - - - - 124 - - 124 0.01
Mf3-B3/T - - - - 218 - - 218 0.01
Mf3-Mel /T - - - 808 - - - 808 0.05
Mf3-Lz3 - - 52 497 - - - 549 0.04
Mf4-B1 /T - - - - 756 - - 756 0.05
Mf4-B1 /T-Hml /T - - - - - 1 461 - 1 461 0.10
Mf4-83/T - - - 1999 124 - - 2 123 0.14
Mf4-B5/T - - - 104 - - - 104 0.01
Mf4-B6/T - - - 414 280 - - 694 0.05
Mf4-B6/T-Wsl - - - 497 - - - 497 0.03
Mf4-Hml - - - - - 528 - 528 0.03
Mf4-Hml-Sb3 - - - - 963 - - 963 0.06
Mf4-Hm2 - - - - 839 - - 839 0.05
Mf4-Hml/T - - - - 642 - - 642 0.04
Mf4-Hml /T-Ws2 - - - - 591 - - 591 0.04
Mf4-Hm3/T - - - 1 098 642 93 - 1 833 0.12
Mf4-Ktl /T - - - - - 259 - 259 0.02
Mf4-Kt5/T - - - - 83 - - 83 0.01
Mf4-Krl - - - - - 166 - 166 0.01
Mf4-Kr4 - - - - - - 93 93 0.01
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Mf4-Kr1 /T-Hm4/T - - - - - 622 - 622 0.04
Mf4-Me2 - - - - 31 - - 31 0.00
Mf4-Me2-Kr4 - - - - - 114 - 114 0.01
Mf4-Me2/T - - - - - 383 - 383 0.02
Mf4-Ws1 - - - - 218 - - 218 0.01
Mf4-Ws2 - - - - 363 - - 363 0.02
Mf4-Lz3 - - - - 259 518 3 191 3 968 0.26
Mf4-Lz3-Hmi /T-Wsi /T - - - - - 1 357 - 1 357 0.09
Mf4-Lz3-Me1 - - - - 363 414 - 777 0.05
Mf4-Lz3-Me2 - - - - - - 839 839 0.05
Mf4-Lz5 - - - - 1 554 4 600 - 6 154 0.40
Mf4-Lz5-K6/T - - - - 1 222 - - 1 222 0.08
Mf4-Lz6-Ws1 - - - - 41 - - 41 0.00
Mf5-Ws1 - - - - 135 - - 135 0.01

Meota - - 23 589 70 168 10 609 2 497 363 107 226 6.98
Met - - 13 499 22 118 1 668 - - 37 285 2 .43
Met /T - - 580 4 051 93 - - 4 724 0.31
Met /TG - - 1 471 - - - - 1 471 0.10
Me2 - - - 30 593 6 796 767 145 38 301 2 .49
Me2/T - - - 984 373 321 - 1 678 0.11
Me2/CL - - - 1 285 - 736 - 2021 0.13
Me3 - - 3 346 642 394 - - 4 382 0.29
Me3/T - - - 228 - - - 228 0.01
Me4 - - - - 1 285 673 - 2 176 0 .14
Me6 - - 746 829 - - - 1 575 0.10
Me6/T - - 1 347 - - - - 1 347 0.09
Me9 - - 2 600 8 340 - - - 10 940 0.71
Me9/CL - - - 1 098 - - - 1 098 0.07
Met /CL-Bi - - 746 - - - - 746 0.05
Met-Hm1 - - 300 1 005 166 - - 1 471 0.10
Met-Hm3 - - - 839 - - - 839 0.05
Met-Hm6 - - - 373 829 - - 1 202 0.08
Met-Hmi /GT - - 633 - - - - 633 0.04
Mei-Hmi /T - - 445 2 559 207 - - 3 211 0.21
Met-Mf1 - - - 767 155 - - 922 0.06
Met-Mf4 - - - - 249 288 - 477 0.03
Met-01 - - 155 321 31 - - 507 0.03
Met-02 - - - - - 559 - 559 0.04
Met-Sb3 - - - 912 - - - 912 0.06
Met-DS1 - - - 2 953 - - - 2 953 0.19
Me2-Hm2 - - - - 1 129 - - 1 129 0.07Me2-Hm4 - - - - 1 129 - - 1 129 0.07
Me2-Mf1 - - - 124 1 181 - - 1 305 0.08
Me2-Mf2 - - - - - 228 - 228 0.01
Me2-Mf4 - - - - - 756 - 756 0.05
Me2-Mf6 - - - 93 - - - 93 0.01
Me2-Ws1 - - - 1 036 135 808 - 1 979 0.13
Me2-Ws2 - - - - - 622 - 622 0.04
Me2-Ws2-DS1 - - - 1 109 - - - 1 109 0.07
Me2-DS1 - - - 4 310 5 346 - - 9 656 0.63
Me2-DS3 - - - 777 995 - - 1 772 0.12
Me3-Ws2 - - - - 207 - - 207 0.01
Me3-DS1 - - - 3 440 - - - 3 440 0.22
Me4-Hm4 - - - - 601 - - 601 0.04
Me4-Ws1 - - - - - 870 - 870 0.06Me6-Hm2 - - - - - 83 - 83 0.01Me6-Mf1 - - - 570 - - - 570 0.04Me6-01 - - 818 - - - - 818 0.05Me6-Ws1 - - 135 - - - - 135 0.01Me6-Ws1 /T - - - 1 554 - - - 1 554 0.10Me9-Hm9 - - - 1 637 - - - 1 637 0.11Me9-DS1 - - - - 1 388 - - 1 388 0.09Met /T-Rw - - - 756 - - - 756 0.05Met /T-Hm1 - - - 124 - - - 124 0.01
Mel /T-Hm3/T-01 - - 632 - - - - 632 0.04
Met /T-Mf1 - - - 259 - - - 259 0.02Met /T-Mf4 - - - 145 104 - - 249 0.02Met/T-Mf6 - - - 207 - - - 207 0.01Met /T-Wst - - 2 694 - - - - 2 694 0.18
Met /T-Ws1 /T - - 1 026 - - - - 1 026 0.07
Me2/T-Hm1-T-01 - - - 342 - - - 342 0.02
Me2/T-Mf1 - - - - 238 - - 238 0.02
Me2/T-DS1 - - - 1 544 1 461 - - 3 005 0.20



Appendix I!
AREA, IN HECTARES, OF MAP UNITS AND THEIR TOPOGRAPHIC CLASSES

136

Association
Map Unit

Depres-
sional

Nearly
Level

Undulating
Gently Roughly Gently

Rolling
Moderately Strongly

Total
Area

Percent of
Surveyed

area

Me3/T-Hm9 - - 373 - - - - 373 0.02
Me3/T-01 - - - 570 - - - 570 0.04
Me6/T-Mf1 - - - 580 - - - 580 0.04
Me6/T-01 - - - 207 - - - 207 0.01
Mei /G-Ws1 - - - 539 - - - 539 0.04
Me2/G-Wsi - - - 1 057 - 311 - 1 368 0.09

Oxbow - - 2 382 16 969 13 115 4 682 207 37 355 2 .43
01 - - 2072 4 258 - - - 6 330 0.41
02 - - - 2207 6112 4 496 - 12 815 0.83
03 - - 186 1 067 - - - 1 253 0.08
04 - - - 1 191 2 611 186 207 4 195 0.27
05 - - 124 1 254 694 - - 2072 0.13
06 - - - 4185 - - - 4185 0.27
07 - - - 1 709 1 823 - - 3 532 0.23
08 - - - 1 098 1 875 - - 2 973 0.19
01-B1 /T - - 767 1 399 - - - 2 166 0.14
01-B1 /T-K7/T - - 145 - - - - 145 0.01
01-B3/T - - 352 - - - - 352 0.02
01-B6/T - - 694 8 744 - - - 9 438 0.61
01-Hmi/T - - 1 212 - 663 - - 1 875 0.12
01-Hm1 /T-Ws1 - - - - 404 - - 404 0.03
01-Hm3/T - - 249 - - - - 249 0.02
01-Hm6/T - - 1 637 - - - - 1 637 0.11
01-Kt4/T - - 249 - - - - 249 0.02
01-Me6/T - - - 559 - - - 559 0.04
01-Wsi - - 2 880 2 383 - - - 5 263 0.34
01-Ws1 /T - - 352 - - - - 352 0.02
02-Hm4 - - - 104 - - - 104 0.01
02-Hm1 /T - - - - - 290 - 290 0.02
02-Hm6/T - - - - 383 - - 383 0.02
02-Wsi - - - - - 746 - 746 0.05
02-Ws2 - - - - 943 - - 943 0.06
04-B1 /T - - - - 611 - - 611 0.04
04-B1/T-K7/T - - - 839 - - - 839 0.05
04-Hm1 - - - - 580 - - 580 0.04
04-Hm1 /T - - - 1 502 - - - 1 502 0.10
04-Hm1 /T-Sb3/T - - - 83 - - - 83 0.01
04-Hm5/T - - - - 622 - - 622 0.04
04-Ws1 - - - - - - 218 218 0.01
04-Wv3 - - - - 1 202 1 264 - 2 466 0.16
05-Hm1 /T - - 704 - - - - 704 0.05
05-Ws1 - - 1 637 - - - - 1 637 0.11
06-Ws1 - - - 5 377 - - - 5 377 0.35
07-136 - - - 1 326 - - - 1 326 0.09
07-B1 /T - - 1 274 599 4 475 - - 6 348 0.41
07-B3/T - - - 352 - - - 352 0.02
07-135/T - - - 394 - - - 394 0.03
07-136/T - - 445 10 691 2 621 - - 13 757 0.90
07-Hmi - - 580 - - - - 580 0.04
07-Hm6 - - 943 - - - -, 943 0.06
07-Hmi /T - - - 1 792 186 - - 1 978 0.13
07-Hm3/T - - - 3 015 - - - 3 015 0.20
07-Hm5/T - - 673 922 - - - 1 595 0.10
07-Hm6/T - - - 2 859 290 - - 3 149 0.20
07-Kt1 /T - - - 808 - - - 808 0.05
07-Kt5/T - - - 1 678 - - - 1 678 0.11
07-Me2 - - 1 212 - - 1 212 0.08
07-Mei /T - - - 1 015 - - - 1 015 0.07
07-Ws1-Me2 - - - - 104 - - 104 0.01
08-Hm1 /T - - - 1 865 1 865 0.12
08-Ws1 /T - - 2393 - - - - 2 393 0.16

Sonningdale - - 321 - 1 046 633 - 2100 0.13
Sd1 - - 321 - - - - 321 0.02
Sd2 - - - - 1 046 - - 1 046 0.07
Sd4 - - - - - 633 - 633 0.04
Sd1-Cmi-Ws2 - - - - 642 - - 642 0.04

Whitesand - - 9 075 5 481 3 658 1 326 - 19 540 1 .27
Wsl - - 3 170 3 647 2 694 414 - 9 925 0.65
Ws2 - - - 922 860 912 - 2 694 0.18
Ws3 - - 1 989 - - - - 1 989 0.13
Wsl /T - - 3 916 912 104 - - 4 932 0.32
Ws1-B1/G - - 591 - - - - 591 0.04
Ws1-Hm1 - - 218 - - - - 218 0.01
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Ws1-Hml-Sb3 - - 311 - - - - 311 0.02
Wsl-Hm7 - - 124 - - - - 124 0.01
Wsl-Hm8 - - 135 - - - - 135 0.01
Wsl-Kr4 - - - - 445 - - 445 0.03
Wsl-Mfl - - - 249 - - - 249 0.02
Wsl-Mil-Mel /T - - - 549 - - - 549 0.04
Wsl-Mel - - 1 015 1 160 - - - 2 175 0.14
Wsl-Me2 - - - - 1 865 - - 1 865 0.12
Wsl-Me3 - - - 414 - - - 414 0.03
Ws1-Mel /T - - 2031 - - - - 2031 0.13
Wsl-Mel /G - - 1 927 - - - - 1 927 0.13
Wsl-Me2/G - - - 549 - - - 549 0.04
Wsl-01 - - 704 - 1 150 - - 1 854 0.12
Wsl-04 - - - - - 186 - 186 0.01
Wsl-Gbl - - - 145 - - - 145 0.01
Wsl-Gbl-Mtl - - - - 383 - - 383 0.02
Wsl-DS1 - - - 642 - - - 642 0.04
Ws2-Me2 - - - - 736 321 - 1 057 0.07
Ws2-Sdl - - - - 425 - - 425 0.03
Ws3-B7 - - - 197 - - - 197 0.01
Ws3-Bl0 - - 218 - - - - 218 0.01
Wsl /T-Mfl - - - 1 222 - - - 1 222 0.08

Total Black Soils 832 277 54 .14

Glenbush - - - - - - -
Gbl-Hml - - - 570 - - - 570 0.04

Lorenzo - - - 3 781 1 595 - 632 6 008 0.39
Lzl - - - - 860 - - 860 0.06
Lz3 - - - 3 460 497 - - 3 957 0.26
Lz5 - - - - - - 632 632 0.04
Lz6 - - - 321 238 - - 559 0.04
Lzl-Mfi - - - 1 140 259 - - 1 399 0.09
Lzl-K1/T - - - - - 684 - 684 0.04
Lzl-K6/T - - - 963 - - - 963 0.06
Lz3-Mt6 - - - - - 2 694 - 2 694 0.18
Lz5-Mfi - - - - - 487 - 487 0.03
Lz5-Mf4 - - - - 83 - - 83 0.01

Kamsack - - - 135 280 - - 415 0.03
K1/T - - - 135 280 - - 415 0.03
Kl /T-Lzl - - - - 104 - - 104 0.01

Meeting Lake - - - 5 076 7 946 - - 13 022 0.85
Mtl - - - 5 076 642 - - 5 718 0.37Mt2 - - - - 3 885 - - 3 885 0.25Mt4 - - - - 3 419 - - 3 419 0.22Mtl-Lzl - - - 114 - - - 114 0.01Mtl-Lzl-Wsl - - - - 1 896 - - 1 896 0.12
Mtl-K6/T - - - - 311 - - 311 0.02
Mt2-Wsl - - - - 559 - - 559 0.04Mt2-Lz5 - - - - 2 414 - - 2 414 0.16Mt2-Lz6 - - - 1 036 - - - 1 036 0.07Mt3-Lz3 - - - 3 212 - - - 3 212 0.21
Mt6-Gbl - - - - 6 879 - - 6 879 0.45

Total Dark Gray and Gray Soils 42 850 2.79

Dune Sand - - - 22 813 30 220 6 962 - 59 995 3.90
DS1 - - - 17 964 21 725 1 751 - 41 440 2.70
DS2 - - - 767 - - - 767 0.05DS3 - - - 4 082 8 495 5 211 - 17 788 1 .16
DSl-Mel - - - 7 697 - - - 7 697 0.50Dsl-Me2 - - - - 321 - - 321 0.02Dsl-Wsl - - - - - 1 036 - 1 036 0.07DS3-Mel - - - - 3 067 - - 3 067 0.20DS3-Me2 - - - 2 683 1 937 - - 4 620 0.30

Runway - - 21 1 772 2 186 1 917 - 5 896 0.38
Rw - - 21 1 772 2 186 1 917 - 5 896 0.38
Rw-Mel /T - - - - 2 414 1 067 - 3 481 0.23

Hillwash - - - - 663 5 097 30 303 36 063 2.35
Hw - - - - 663 5 097 30 303 36 063 2.35

Alluvium 2020 4 983 7 097 1 098 - - - 15 198 0.99Avl 176 1 316 1 295 238 - - - 3 025 0.20Av4 - - 228 - - - - 228 0.01
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APPENDIX III ENGINEERING PROPERTIES OF
SELECTED SURFICIAL DEPOSITS

Many properties of the soil and associated
parent material (surficial deposit) are of interest to
the engineer because they affect the construction
and maintenance of engineering structures . Pre-
vious sections of this report pertain to the nature
and occurrence of the various soil associations
throughout the map area . Considerable informa-
tion of the grain size, organic matter, soluble salts,
acidity and alkalinity has been presented in these
sections . In this section, Atterberg' 2 and shrinkage
limits of the soil parent material (surficial deposits)
will be presented to provide information more
specific to engineering use .

Engineering Classification System
The Unified Classification System is based

on :
1) Percentage of gravel, sand, and fines (frac-

tion passing the No . 200 sieve),
2) Shape of the grain-size distribution curve,
3) Plasticity and compressibility characteris-

tics .
The majority of the soils examined represent the

''fine" group, mentioned above . Consequently,
only that portion of the Unified Classification
System pertaining to those fine grained soils will
be presented.

Atterberg limits are arbitrary water contents
which establish the approximate boundaries be-
tween the various states of consistency of a soil .
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These limits are referred to as the liquid and plastic
limits, and are used in engineering for classifica-
tion and correlation with the mechanical properties
of soils .

The liquid limit is the water content at the
boundary between the liquid and plastic states of
consistency . It is arbitrarily defined as the water
content at which two halves of a soil cake will flow
together for a distance of one half inch, when the
cup of a standard mechanical liquid limit device is
dropped 25 times . The test is in accordance with
A .S.T.M . (American Society for Testing Materials)
Designation : D423-54T.
The plastic limit is the water content at the

boundary of the plastic and semi-solid states . It is
arbitrarily defined as the lowest water content at
which the soil can be rolled into threads Ye inch in
diameter without breaking into pieces . The test is
in accordance with A.S.T.M . Designation : D424-
54T.
The plastic index is the difference between the

liquid limit and the plastic limit and is a measure of
the water content range over which a soil behaves
in a plastic manner .

Shrinkage limit is the moisture content at the
equilibrium condition of a soil or material where
shrinkage ceases even though additional moisture
is removed .

The Atterberg limits reflect the type and amount
of clay minerals present in a fine-grained soil .
Consequently, the Unified Classification System

Association
Map Unit

Depres-
sional

Nearly
Level

Undulating
Gently Roughly Gently

Rolling
Moderately

Total
Strongly Area

Percent of
Surveyed

area

Av6 715 3 108 477 528 4 828 0.31
Av9 414 414 0.03
Av12 - 290 1 409 - 1 699 0.11
Av13 1 129 269 3 274 332 5 004 0.33

Saline 4 009 228 2 362 1 336 7 935 0.52
Sa 4 009 228 2 362 1 336 7 935 0.52

Meadow 9 790 2 352 4 993 2 103 19 238 1 .25
Mwi 549 290 1 419 - 2 258 0.15
Mw2 2 341 518 2 776 881 6 516 0.42
Mw3 6 869 953 798 1 222 9 842 0.64
Mw4 31 591 - - 622 0.04

Sedge Peat 1 616 5 687 7 303 0.48
SP1 1 119 2 279 3 398 0.22
SP2 497 3 408 3 905 0.25

Total Miscellaneous Soils 171 850 11 .18
Water 41 927 2 .73

TOTALS FOR EACH TOPOGRAPHIC CLASS
Total 17 456 15 778 402 349 594 011 292 518 119 511 53 612 1 495 235

+ water 41 927
59 383 1 537 162
3.86 1 .03 26.18 38.63 19.03 7.78 3.49 100



presented above is preferred by engineers over
classifications involving simply presenting the me-
chanical grain size distribution of the soil or mate-
rial .

Table 19 . Unified Soil Classification for Fine-grained Soils

Soil Groups and
Typical Names

I Organic clays of medium to high plas-
ticity, organic silts

Inorganic silts and very fine sands, rock
flour, silty or clayey fine sands, or
clayey silts with slight plasticity

Inorganic clays of low to medium plas-
ticity, gravelly clays, sandy clays, silty
clays, lean clays

Organic silts and organic silty clays of
low plasticity

Inorganic silts, micaceous or diatoma-
ceous fine sandy or silty soils, elastic
silts

I Inorganic clays of high plasticity, fat
clays

d

Engineering Properties of Surficial Deposits
Atterberg and shrinkage limits were determined

on approximately 100 parent material samples
representing nearly all the soil associations and all
of the glacial deposits of the area . The effect of the
soil profile on some of these engineering proper-
ties is presented in other publications.'
A statistical summary of the Atterberg and

shrinkage limits and the Unified Classification of
each soil association as represented in ten surfi-
cial deposit groups is presented in Table 20. This
statistical analysis applies only to the fine-grained
soils . The sandy aeolian, gravelly glacio-fluvial and
some of the sandy glacio-fluvial and lacustrine
group are non-plastic, coarse-grained materials,
containing greater than half of the material in sizes
larger than the No. 200 sieve are not included in
this analysis .

The mean values recorded are a measure of the
central tendency of that property . The standard
deviation and coefficient of variation are measures
of the variability of characteristics . The standard
error is a measure of the dispersion of a small
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The Unified Classification System also permits
correlating Atterberg limits with other engineering
soil properties . A number of pertinent characteris-
tics are listed in Table 19 .

60

40
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0
0 10 20 30 40 50 60 70 80 90 100

Liquid limit

sample relative to the population . In other words,
the accuracy of the mean values can be expressed
in terms of the probable mean value for the
population. Mathematically, standard error is
equal to the standard deviation divided by the
square root of the statistical sample . By applying
the "t" distribution for small samples to the
standard error, the confidence interval for the
mean can be computed.

In using the values presented in Table 19, it is
important to realize that in most cases the statisti-
cal sample is too small to apply high levels of
confidence to the values reported . In addition,
many of the soils were initially selected for
analyses as representing the modal concept of an
association .
Consequently, soils representing the complete
range of properties for any association or surficial
deposit group may not have been sampled . It
should also be noted that the soil map is of a
reconnaissance nature . As such, local areas of
soils too small to record on the map may frequently
be encountered within any designated soil area .

1 . J . G . Ellis, D . F . Acton and H. C . Moss. 1970 . Soil s of the Rosetown Map Area (720) Saskatchewan Sask . Inst. Pedology Publ. S3 .
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Table 20 . Statistical Summary of Atterberg and Shrinkage Limits of the Parent Material of a Number of Soil Associations and Types of Surficial Deposits

Liquid Limit

	

Plastic Limit

Number

	

Standard Standard Coefficient

	

Standard Standard Coefficient Plastic Shrinkage Classification
Association

	

of Samples

	

Mean

	

Deviation

	

Error

	

of Variance

	

Mean

	

Deviation

	

Error

	

of Variance

	

Index

	

Limit

	

(Unified)

O

Group I . Gravelly Glacio-fluvial
Biggar 0
Whitesand 0
Glenbush 0
Total Group

Non-Plastic
Non-Plastic
Non-Plastic
Non-Plastic

Group 11 . Sandy Glacio-fluvial and Lacustrine
Asquith 2 N.P' - - - N.P . - - - N.P. 16.8
Meota 5 22.1 1 .19 5.4 21 .5 1 .61 7.5 0.6 14.4 ML
Total Group 7 22 .1 1 .19 5.4 21 .5 1 .61 7.5 0.6 14.3

Group III . Sandy Glacio-lacustrine
Bradwell 4 37 .1 9.45 25.5 22 .6 4 .11 18.2 14.5 15.6 CL
Hamlin 5 36.4 7.68 21 .1 23.3 2.71 11 .7 13.2 16.4 CL
Shellbrook 1 28.7 - - - 24 .9 - - - 3.9 17.2 ML
Total Group 10 35.9 7.91 22 .0 23.2 3 .06 13 .2 12.8 16 .1 CL
Group IV . Silty Glacio-lacustrine
Elstow 7 40.3 4.35 10.8 23.4 2.71 11 .6 16.9 19.2 CL
Hanley 0 - - - - - - - - - - -
Blaine Lake 7 42.8 9.27 21 .7 23 .3 2.73 11 .7 19.5 15.3 CL
Krydor 4 40.4 6.56 16.2 25.3 4.26 16.9 15 .1 16.5 CL
Speers 0 - - - - - - - - - - -
Hoey 3 40.1 4.79 11 .9 21 .9 0.49 2.25 18.3 17.3 CL
Kamsack 0

- -

Total Group 21 40.9 6.49 15 .9 24 .1 3.50 14.6 16.8 16.9 CL
Group V. Sandy Modified Glacial Tills
Alert 0 - - - - - - - - - - -
Sonningdale 1 32.0 - - - 21 .7 - - - 10.3 13.8 ML
Total Group 1 32.0 - - - 21 .7 - - - 10.3 13.8 ML

Group VI . Silty Modified Glacial Tills
Keppel 4 40.0 6.94 17 .4 22 .4 2 .04 9 .1 17.5 15.2 CL
Craigmore 3 33.4 4.59 13.8 19.7 2.46 12.5 13.6 14 .1 CL
Total Group 7 37 .1 6.57 17 .7 21 .3 2.48 11 .7 15.8 14.7 CL

Group VII . Unsorted Glacial Tills (Medium Textured)
Weyburn 1 24.8 16 .1 8.7 13.9 CL
Oxbow 6 27.9 7 .59 27 .2 16 .3 2 .91 17.8 11 .5 13.5 CL
Waitville 0 - - - - - - - - - - -
Total Group 7 27.5 7.02 25.6 16.3 7.06 16.3 11 .1 13.6 CL

Group VIII . Unsorted Glacial Tills (Moderately Fine Textured)
Mayfair 10 34 .1 2.30 6.7 17.6 1 .85 10.5 16.5 12.9 CL
Lorenzo 8 29.8 5.66 19.0 16.4 1 .31 8 .0 13.4 12.3 CL
Meeting Lake 6 29 .1 4 .08 14.0 16 .1 2.06 12.8 12.9 11 .2 CL
Total Group 24 31 .4 4 .57 14.5 16 .9 1 .80 10.7 14.6 12.3 CL

Group IX .
Clayey Glacio-lacustrine
Sutherland 2 59.9 7.99 13.3 28.9 2.47 8.5 31 .0 13.0 CH
Keatley 2 60.9 1 .41 2.3 35.3 0.71 2.0 24 .1 9 .2 CH
Total Group 4 60.4 4 .71 7.8 32 .1 3.96 12.3 28.3 12.3 CH

' N.P. denotes non-plastic.



acid soil A soil having a pH of less than 7.0 . See
also reaction, soil .

aeolian deposit Sand, or silt, or both, deposited
by the wind.

aeration, soil The process by which air in the soil
is replaced by air from the atmosphere.

aggregate A group of soil particles cohering so as
to behave mechanically as a unit .

alkaline soil Any soil that has a pH greater than
7.0 . See also reaction, soil .

alluvial deposits Material such as clay, silt, sand,
and gravels deposited by modern rivers and
streams.

alluvium See alluvial deposits.
aspect Direction of slope of the land surface . It

may be local or regional in nature .
azonal Soil without distinct genetic horizons .
base saturation The extent to which the absorp-

tion complex of a soil is saturated with
exchangeable cations other than hydrogen
and aluminum .

bedrock The preglacial sediments on which gla-
cial sediments were deposited .

blocky soil structure See structure types, soil .
bog A peat-covered or peat-filled area, generally

with a high water table .
boulders Rock fragments over 60cm in diameter .
calcareous grades The calcareous grades, ex-

pressed in terms of CaC03 equivalent are :
weakly (2-5%), moderately (6-15%), and
strongly (16-25%) .

calcareous soil Soil containing sufficient calcium
carbonate, often with magnesium carbonate,
to effervesce visibly when treated with cold
0 .1 N hydrochloric acid .

capability class, soil A rating that indicates the
general suitability of a soil for agricultural use .
It is a grouping of subclasses that have the
same relative degree of limitation or hazard.
The limitation or hazard becomes progres-
sively greater from Class 1 to Class 7 .

capability subclass, soil A grouping of lands that
have similar kinds of limitations and hazards .
It provides information on the kind of conser-
vation problem or limitation . The class and
subclass together provide information about
the degree and kind of limitation, for broad
land-use planning and for the assessment of
conservation needs .

carbonaceous deposits Deposits composed
largely of organic carbon either as original
organic tissues or subsequently produced
derivatives .

carbonate A compound containing the radical
C03. The main carbonates in soils are those of
calcium and magnesium, frequently referred
to as the lime-carbonates .

carbonated soil A soil containing lime-carbonates .
See carbonate .

cation-exchange capacity The total amount of
exchangeable cations that a soil can absorb.

clay (i) As a particle-size term : a size fraction less
than 0 .002 mm in equivalent diameter (ii) As a
textural class . See texture, soil .

GLOSSARY
clay loam See texture, soil .
coarse fragments Rock or mineral particles

greater than 2 .0 mm in diameter . They include
gravels, cobbles, stones and boulders .

coarse sand See separates, soil .
coarse sandy loam See texture, soil .
coarse texture The texture exhibited by sands,

loamy sand, and sandy loams except very fine
sandy loam .

colluvial deposits Material that as a result of
gravitational action has moved down a slope
and settled at its base .

colluvium See colluvial deposits.
columnar soil structure See structure types,

soil .
complex, soil A mapping unit where two or more

defined soil units are so intimately mixed
geographically that is is impractical to sepa-
rate them on the map.

composition, landform Refers to the kind of
material comprising a landform .

consistence (i) The resistance of a material to
deformation or rupture .

(ii) The degree of cohesion or adhe-
sion of the soil mass .

Terms used for describing consis-
tence at various soil moisture
contents are :

wet soil - nonsticky, slightly sticky,
sticky, and very sticky ; nonplas-
tic, slightly plastic, plastic, and
very plastic .

dry soil - loose, soft, slightly hard,
hard, very hard, and extremely
hard .

contrasting deposits A deposit of markedly dif-
ferent composition (usually texture) or origin
from the deposit above or below .

crevasse fillings Ridges or hummocks formed
from glacial sediments that were deposited by
water in the cracks and crevasses of the ice .

degradation The changing of a soil to a more
highly leached and weathered state, usually
accompanied by morphological changes such
as the development of an eluviated, light-col-
ored A (Ae) horizon .

delta The low, relatively flat, alluvial tract of land
deposited at or near the mouth of a river
commonly forming a triangular plain crossed
by many distributaries .

deposit Material left in a new position by a natural
transporting agent such as water, wind, ice, or
gravity, or by the activity of man . See also
contrasting deposits .

depression A hollow completely surrounded by
higher ground and having no natural outlet for
surface drainage .

dissected Where the original surface has been cut
by erosion leaving a network of gullies,
streams or valleys .

drainage, soil Refers to the conditions of water
movement, both over the surface of the land
and within the soil (surface drainage and
internal soil drainage) . Surface drainage con-



ditions are described in terms such as exces-
sive, where a large percentage of precipitation
is shed at the soil surface to slight, where very
little runoff occurs . Six classes of internal soil
drainage consider the duration of soil mois-
ture contents above field capacity following
additions of water . 1) Rapidly drained - only
immediately after water additions . 2) Well
drained - remains for an insignificant part of
the year . 3) Moderately well drained - remains
for a small but significant period of the year . 4)
Imperfectly drained - remains in subsurface
horizons for moderately long periods during
the year . 5) Poorly drained - remains in all
horizons for a large part of the year. 6) Very
poorly drained - free water remains at or
within 30 cm of the surface most of the year .

drainage, regional Refers to the development of a
network of streams and rivers providing drain-
age to a land area .

effervescence The property of lime-carbonates to
bubble or hiss when acid is applied .

eluvial horizon A soil horizon that has been formed
by the process of eluviation See eluviation .

eluviated See eluviation .
eluviation The transportation of soil material in

suspension or in solution within the soil by the
downward or lateral movement of water .

eroded till plain Nearly level areas of glacial till
that are marked by channels and surface
layers of stones and gravel .

esker A winding ridge of irregularly stratified sand,
gravel, and cobbles deposited under the ice
by a rapidly flowing glacial stream .

field capacity The percentage of water remaining
in the soil 2 or 3 days after the soil has been
saturated and free drainage has partically
ceased . The percentage may be expressed in
terms of weight or volume . See also moisture
storage, holding capacity .

fine clay The clay fraction less than 2 ,um size .
fine sand See separates soil .
fine sandy loam A soil textural class . See also

textured, soil .
fine sandy clay loam A soil textural class . See

also textured, soil .
fine texture Consisting of or containing large

quantities of the fine fractions, particularly of
silt and clay . It includes all the textural classes
of clay loams and clay . See also texture,
soil .

floodplain The land bordering a stream, built up of
sediments from overflow of the stream and
subject to inundation when the stream is at
flood stage .

form, landform The shape or configuration of the
earth's surface .

frost-free period The period, measured in days,
from the last killing frost in the spring to the
first killing frost in the fall .

glacial deposits Deposits laid down either directly
by glaciers (till) or indirectly by glacial melt-
water (stratified deposits) .

glacial lake A lake held in place by the damming of
natural drainage by a glacier .
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glacial till Unsorted and unstratified, generally
unconsolidated material deposited directly by
a glacier without subsequent reworking by
water from the glacier, and consisting of a
mixture of clay, silt, sand, gravel, and
boulders .

glacio-fluvial deposits Material moved by glaciers
and subsequently sorted and deposited by
streams flowing from the melting ice . The
deposits are stratified and may occur in the
form of outwash plains, deltas, kames, and
eskers .

glacio-lacustrine deposits Deposits, usually of
fine sand, silt and clay, laid down in glacial
lakes .

grade, structure Refers to the prominence or
strength of the soil structural unit. The terms
used are weak, moderate and strong . See
structure grades, soil .

gradient Slope of a land surface, expressed in
percent .

granular soil structure See structure types,
soil .

gravelly Containing appreciable or significant
amounts of rounded rock or mineral particles
from 2 mm to 7.5 cm in diameter .

great group A category in the Canadian System of
Soil Classification . It is a taxonomic group of
soils having certain morphological features in
common and a similar environment for soil
formation . Examples are Black, Solonetz,
Gray Wooded, Regosol, Humic Gleysol and
Mesisol .

ground moraine An unsorted mixture of rocks,
boulders, sand, silt, and clay deposited by
glacial ice . The predominant material is till, but
some stratified drift is present . Ground
moraine is usually in the form of undulating
plains having gently sloping swells, sags, and
enclosed depressions .

groundwater Water that is passing through or
standing in the soil and the underlying strata .
It is free to move by gravity . See also water
table .

gully A channel caused by erosion and the
concentrated but intermittent flow of water
during and immediately after heavy rains . It is
deep enough to interfere with and not be
removed by tillage operations .

hilly topography See topographic classes .
horizon, soil A layer of soil parallel to the land

surface ; it differs from adjacent genetically
related layers in properties such as color,
structure, texture, consistence, and chemical,
biological, and mineralogical composition . A
list of the designations and some of the
properties of soil horizons and layers fol-
lows .
O - An organic layer developed primarily from

mosses, rushes, and woody materials .
L-F-H - Organic layers developed primarily

from leaves, twigs, and woody mate-
rials . The L layer is the least decom-
posed and H layer the most decom-
posed .



A - A mineral horizon formed at or near the
surface of the zone of removal of materi-
als in solution and suspension, or max
imum in situ accumulation of organic
carbon, or both. An Ah horizon is dark-
colored, representing an accumulation of
organic matter . An Ae horizon is light-
colored representing leaching (removal)
of some clay, iron, and other constitu-
ents .

B - A mineral horizon with : 1) An enrichment
of clay (Bt horizon), 2) A prismatic or
columnar structure that exhibits pro
nounced coatings or stainings of organic
matter and clay, and containing signifi-
cant amounts of exchangeable sodium
(Bn horizon), or 3) An alteration by
hydrolysis, reduction or oxidation to give
a change in color or structure from the
horizons above or below (Bm horizon) .

p

C - A mineral horizon comparatively unaffect-
ed by the soil-forming process operative
in A and B horizons, except gleying, and
the accumulation of carbonates and more
soluble salts .

k -An horizon containing lime-carbonate ef-
fervescence .

ca - Any horizon in which the amount of
lime-carbonate is greater than that in the
unchanged parent material .

s - Any horizon containing soluble salts
(excluding calcium and magnesium car-
bonates) that are visible, or that are
indicated by distressed growth of crops
or presence of salt-tolerant plants .

sa - Any horizon in which the amount of
soluble salts is higher than that in the
unchanged parent material .
Any horizon affected by periodic condi-
tions of poor drainage and poor aeration,
as indicated by dull grayish background
often marked by rusty, yellowish bluish
streaks and spots.
Any horizon forming the cultivated layer of
soil, and always indicated as Ap .

9-

illuvial horizon A soil horizon in which material
carried from an overlying layer has been
precipitated from solution or deposited from
suspension as a layer of accumulation . See
also eluvial horizon .

impeded drainage A condition that hinders the
movement of water by gravity through soils .

impervious Resistant to penetration by fluids or
roots .

imperfectly drained See drainage, soil .
infiltration The downward entry of water into the

soil .
internal drainage See drainage, soil .
intrazonal soil A soil having a morphology that

show the influence of some local factor of
relief, parent material, or age, rather than of
climate and vegetation .

kame An irregular ridge or hill of stratified glacial
drift deposited by glacial meltwater.
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kettle Depression left after the melting of a
detached mass of glacier debris buried in
drift .

knob A pronounced, rounded hill commonly found
in knob and kettle topography in morainic
areas . See kettle, moraines .

knoll A small, subdued, rounded hill commonly
found in knoll and depression topography in
areas of till plains .

landform The various shapes of the land surface
resulting from a variety of actions such as
deposition (eskers, moraines) and erosion
(gullies, valleys) .

landscape All the natural features such as fields,
hills, forests and water that distinguish one
part of the earth's surface from another part .

leaching The removal from the soil of materials in
solution . See also eluviation .

level topography See topographic classes .
lime-carbonate Calcium and magnesium carbon-

ate .
loam texture See texture, soil .
loamy sand See texture, soil .
local relief See relief .
massive soil structure See structure type, soil .
mechanical analysis See particle-size analysis .
mineral soil A soil consisting predominantly of

mineral matter . It usually contains less than
12% organic carbon .

moderately coarse texture Consisting predomin-
antly of coarse particles . In soil textural
classification, it includes all the sandy loams
except the very fine sandy loam . See also
coarse texture .

moderately fine texture Consisting predominantly
of intermediate-sized soil particles with or
without small amounts of fine or coarse
particles . In soil textural classification, it in-
cludes clay loam, sandy clay loam, and silty
clay loam . See also fine texture .

modified tills Glacial till partly sorted by melt-
water. It is represented by local patches of
unsorted till, or roughly sorted gravels or
sands, and of pond deposits of silt and clay .

moisture holding capacity The amount of water
held by a soil at field capacity . See field ca-
pacity .

moraine Distinct accumulations of glacial material,
mainly till, deposited directly by glaciers .

mottles Spots or blotches of different color or
shades of color interspersed with the domi-
nant color .

Munsell color system A color designation system
specifying the relative degrees of the three
simple variables of color : hue, value, and
chroma . For example : 10YR 6/4 is the color
of a soil having a hue of 10YR, value of 6, and
chroma or 4 .

nutrient supplying power of soils The capacity of
soil to supply nutrients to growing plants from
both the exchangeable and the moderately
available forms.

order, soil The highest category in the Canadian
System of Soil Classification . Chernozemic,
Solonetzic, Gleysolic and Regosolic are the



major soil orders in the map area . All of the
soils within an order have one or more
characteristics in common.

organic matter, soil The organic fraction of the
soil ; includes plant and animal residues at
various stages of decomposition, cells and
tissues of soil organisms, and substances
synthesized by the soil population .

outwash Sediments washed out by flowing water
beyond the glacier and laid down as stratified
drift in thin foreset beds . The particle size may
vary from boulders to silt .

oxidized United with oxygen . Soil materials that
are oxidized have a reddish color reflecting
the oxidized state of iron minerals .

ridge and swale See ridged till plain .
rolling topography See topographic classes .
runoff The portion of the total precipitation on an

area that does not enter the soil in that area,
but flows away through stream channels .

saline soil A nonalkali soil that contains enough
soluble salts to interfere with the growth of
most crop plants . The conductivity of the
saturation extract is greater than 4
mmhos/cm, the exchangeable sodium per-
centage is less than 15, and the pH is usually
less than 8.5 .

salinity, soil The amount of soluble salts in a soil,
expressed in terms of percentage, parts per
million, or other convenient ratios .

sand (i) A soil particle between 0.5 and 2.0 mm in
diameter . (ii) Any one of five soil separates :
very coarse sand, coarse sand, medium sand,
fine sand, or very fine sand . See also sepa-
rates, soil . (iii) A soil textural class . See also
texture, soil .

sandy clay loam A soil textural class . See also
texture, soil .

sandy loam A soil textural class . See also texture,
soil .

saturate To fill all the voids between soil particles
with a liquid .

separates, soil Mineral particles, less than 2 .0 mm
in equivalent diameter, ranging between spe-
cified size limits . The names and size limits of
separates recognized by pedologists in Can-
ada are : very coarse sand, 2.0 to 1 .0 mm;
coarse sand, 1 .0 to 0.5 mm; medium sand,
0 .5 to 0 .25 mm; fine sand, 0 .25 to 0.10 mm ;
very fine sand, 0.10 to 0.05 mm; silt 0.05 to
0.002 mm; and clay, less than 0 .002 mm.

series, soil A category in Canadian System of Soil
Classification . This is the basic unit of soil
classification, and consists of soils that are
essentially alike in all major profile charac-
teristics except the texture of the surface .

silt (i) A soil separate consisting of particles
between 0 .05 and 0.002 mm in equivalent
diameter. See also separates, soil . (ii) A soil
textural class . See also texture, soil .

silt loam A soil textural class . See also texture,
soil .

silty clay loam A soil textural class . See also
texture, soil .
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silty clay A soil textural class . See also texturel,
soil .

single-grain structure See structure types, soil .
slope classes See topographic classes .
solum The upper horizons of a soil in which the

parent material has been modified and in
which most plant roots are contained . It
usually consists of A and B horizons .

sorting See stratification
stones Rock fragments greater than 25 cm in

diameter if rounded and 38 cm along the
greater axis if flat .

stone classes There are five classes, defined in
terms of degree of hindrance to cultivation as
follows : i) slightly stony - slight to no hin
drance to cultivation . ii) moderately stony -
some interference . iii) very stony - constitute a
serious handicap, some clearing required . iv)
exceedingly stony - enough stones to prevent
cultivation until some clearing is done. v)
excessively stony - too stony to permit any
cultivation .

stratification The arrangement of sediments in
layers or strata marked by a change in color,
texture, dimension of particles, and composi-
tion .

structure classes, soil A grouping of soil structur-
al units or peds on the basis of size . These are
tabulated under structure types, soil . (Table
21) .

structure grades, soil A grouping or classification
of soil structure on the basis of inter- and
intea-aggregate adhesion, cohesion, or stabil
ity within the profile . Three grades of structure
designated from 1 to 3 are :
1) weak - poorly formed, indistinct peds,
barely evident in place .
2) moderate - well-formed distinct peds, mod-
erately durable and evident, but not distinct, in
undisturbed soils .
3) strong - durable peds that are quite evident
in undisturbed soil, adhere weakly to one
another, withstand displacement, and become
separated when the soil is disturbed .

structure types, soil A classification of soil struc-
ture based on the shape of the aggregates or
peds and their arrangement in the profile
(Table 21) .

subangular blocky soil structure See structure
types, soil .

subgroup, soil A category in the Canadian Clas-
sification System . These soils are subdivisions
of the great groups and therefore all general
profile characteristics are defined more spe-
cifically .

substrate That which is laid or spread under, an
underlying layer, such as the subsoil .

surface drainage See drainage, soil .
swale A depression in a ground moraine .
texture, soil The relative proportions of the various

soil separates in a soil as described by the
classes of soil texture . The limits of the various
classes and subclasses are :
sand - Soil material that contains 85% or more
sand .



Type

1 . Structureless---no observable
aggregation or no definite orderly
arrangement around natural lines
of weakness.

2 . Blocklike-soil particles arranged
around a point and bounded by
flat or rounded surfaces .

3 . Platelike-soil particles arranged
around a horizontal plane and
generally bounded by relatively
flat horizontal surfaces .

4 . Prismlike-soil particles arranged
around a vertical axis and
bounded by relatively flat
vertical surfaces .

Kind

A. Single grain-loose,
incoherent mass of individual
particles as in sands .

B. Amorphous (massive
a coherent mass showing no
evidence of any distinct arrange-
ment of soil particles.

A. Blocky (angular blocky}-faces
rectangular and flattened, vertices
sharply angular .

B. Subangular blocky-faces
subrectangular, vertices mostly
oblique, or subrounded

C. Granular-spheroidal-chaiacter-
ized by rounded vertices

A. Platy-horizontal planes
more or less developed .

A. Prismatic-vertical faces
well defined and edges sharp .

B. Columnar-vertical edges
near top of columns not sharp .
(Columns may be flat-topped,
round-topped, or irregular) .

loamy sand - Soil material that usually con-
tains 70 to 85% sand by may contain as much
as 90% sand depending upon the amount of
clay present.
sandy loam - Soil material that usually con-
tains 52 to 70% sand but may contain as
much as 85% and as little as 43% sand
depending upon the amount of clay present.
loam - Soil material that contains 7 to 27%
clay, 28 to 50% silt, and less than 52%
sand.
silt loam - Soil material that contains 50% or
more silt and 12 to 27% clay, or 50 to 80% silt
and less than 12% clay .
silt - Soil material that contains 80% or more
silt and less than 12% clay.
sandy clay loam - Soil material that contains
20 to 35% clay, less than 28% silt, and 45%
or more sand .
clay loam - Soil material that contains 27 to
40% clay and 20 to 45% sand .
silty clay loam - Soil material that contains 27
to 40% clay and less than 20% sand.
sandy clay - Soil material that contains 35%
or more clay and 45% or more sand .
silty clay - Soil material that contains 40% or
more clay and 40% or more silt .
clay - Soil material that contains 40% or more
clay, less than 45% sand, and less than 40%
silt .
heavy clay - Soil material that contains more
than 60% clay.

till Unstratified glacial drift deposited directly by
the ice and consisting of clay, sand, gravel,
and boulders intermingled in any proportion .

Table 21 . Soil Structure
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Class

	

Size
(mm)

topography The physical features of a district or
region, such as those represented on a map,
taken collectively; especially, the relief and
contours of the land .

topographic classes The description of an area or
region in terms of the steepness of slopes . The
slope classes and class limits and descriptive
terminology used in this survey are: Class 1,
0-0.5% slope, nearly level; Class 2, 0.5-2%
very gently sloping or gently undulating ; Class
3, 2-5%, gently sloping or roughly undulating ;
Class 4, 6-9%, moderately sloping or gently
rolling; Class 5, 10-15%, strongly sloping or
moderately rolling; and Class 6, 16-30%
steeply sloping or strongly rolling.

undulating topography See topographic
classes

unsorted glacial till Glacial till not modified by
water at the time of deposition .

upper plastic limit See liquid limit.
varve A layer of sediment that includes a lower

''summer'' layer of light colored sand or silt
produced during rapid melting of the ice which
grades upward into a thinner "winter'' layer of
clayey, commonly organic material deposited
from suspension in quiet water while the
streams are ice bound .

very coarse sand See separates, soil .
very coarse texture The texture exhibited by

sands and loamy sands .
very fine sand See separates, soil .
very fine sandy loam See texture, soil .
very fine sandy clay loam See texture, soil .
water table Elevation at which the pressure in the

water is zero with respect to the atmospheric
pressure . See also perched water table.

Fine blocky <10
Medium blocky 10-20
Coarse blocky 20-50
Very coarse blocky >50
Fine subangular blocky <10
Medium subangular blocky 10-20
Coarse subangular blocky 20-50
Very coarse subangular blocky >50
Fine granular <2
Medium granular 2-5
Coarse granular 5-10
Fine platy <2
Medium platy 2-5
Coarse platy >5

Fine prismatic <20
Medium prismatic 20-50
Coarse prismatic 50-100
Very coarse prismatic >100
Fine columnar <20
Medium columnar 20-50
Coarse columnar 50-100
Very coarse columnar >100



Page 6, Table 1 . (Continued)

Bear Hills

Eagle Hills

Scott Plain

Soils of the Saskatoon Map Area

ERRATA

ALBERTA HIGH PLAINS REGION
Missouri Coteau Upland Section

Sloping from 730m on west to
570m on east .

Sloping from isolated highs near
760m to 530-550m on north
and 570m to the east and to
715-700m at edge of Scott
Plain.

Snipe Lake
Sloping from 715m on north to
640m in south.

Pages 70-72. Tables 8-12 . kg/ha should read bu/ac.

Rolling, knob and kettle
moraines, sandy glacio-fluvial
and sandy and silty glacio-
lacustrine plains .
Rolling, knob and kettle
moraines . Undulating, silty
glacio-lacustrine plains . Glacial
meltwater channels .

Plain Section

Page 67 . Table 5.
Weyburn-Orthic Dark Brown 17.2 should read 13.2 .
Mayfair -

	

Orthic Black 9 .7 should read 7 .2 and 21 .2 should read 18.5 .
Oxbow-

	

Rego Black add 12 .2 under "0-120".

Undulating to rolling, knob and
kettle moraines . Undulating,
sandy and gravelly glacio-fluvial
and sandy and silty glacio-
lacustrine plains . Local sand
dunes .

Some drainage to large
internal lakes .

Considerable external
drainage to North Sas-
katchewan River and
some drainage to large
internal basin.

No external drainage .

Physiographic
Sub-Section Regional Aspect and Relief Local Landform and Topography Regional Drainage

Minichinas Hills Upland Section
Lizzard Hills Sloping from 565m on east to Rolling, knob and kettle No external drainage .

530m on south and west and to moraines .
520m on north .

Meacham Hills Sloping from 610-640m in iso- Rolling, knob and kettle No external drainage .
lated highs to 530m on mar- moraines and silty to clayey
gins . glacio-lacustrine plains .

Strawberry Hills Sloping from 615m to 530m on Rolling, knob and kettle No external drainage .
margins. moraines .




