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PREFACE
This publication continues the new R.M. series of soil survey reports for

Saskatchewan initiated with the publication ofthe Soils ofthe Wolseley Rural
Municipality in 1984 . This new series of publications is a continuation of the
basic soil survey program in the Province, initiated in the early 1960's ; how-
ever, the publication format has been substantially changed to include more in-
terpretive information on an R.M. basis .

The main purpose of a soil survey is to inventory the soil resources of an
area, providing a description ofthe soils and showing their extent and distribu-
tion . It has become increasingly apparent, however, that many users require
additional interpretive information for the resolution of production, conserva-
tion and other problems related to a particular set of soil conditions . Moreover,
tomake the publication easier to use and understand, scientific terminology has
been minimized, and the area covered has been reduced in size from a National
Topographic Series map sheet used in previous publications, to a block of rural
municipalities which facilitates the presentation of more detailed information
oflocal significance .

The present report represents the contribution ofscientists and technicians
of the Saskatchewan Soil Survey . Some of these are employed by the Depart-
ment of Soil Science at the University of Saskatchewan with support from the
Saskatchewan Department of Agriculture . Others are employed by the Land
Resource Research Centre, Research Branch, Agriculture Canada . The Sas-
katchewan Institute of Pedology at the University ofSaskatchewan is the co-or-
dinating body for these provincial, university and federal soil survey projects
in Saskatchewan .

J.W.B . Stewart, Director
D.F . Acton, Associate Director
Saskatchewan Institute ofPedology
1989
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Fig . 1 Index map showing the locationofthe three municipalities in the map area and availability ofpublished information for adjoining municipalities .
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INTRODUCTION

EXTENT AND LOCATION

The map area includes three rural munic-
ipalities in west-central Saskatchewan (Fig . 1) . The
Rural Municipality of Reford covers an area of ap
proximately 74 530 ha in all or portions ofTownships
37 to 39 in Ranges 18 to 20 . The Rural Municipality
ofTramping Lake covers an area ofapproximately 65
320 ha in all or portions of Townships 37 to 39 in
Ranges 20 to 22 . The Rural Municipality of Buffalo
covers an area of approximately 83 950 ha in Town-
ships 40 to 42 in Ranges 19 to 21 . All locations are
west ofthe third meridian .

PHYSIOGRAPHY

The map area lies within a large region called
the Great Plains Province of the Interior Plains of
North America . More specifically, it lies within the
Alberta High Plains region, often referred to as the
"third prairie steppe" above the Saskatchewan
Plains to the east (Fig . 2) .

Reford Rural Municipality The Reford
municipality contains dominantly undulating land-
scapes with gentle slopes in the western half, and
mixed undulating and hummocky landscapes with
moderate to strong slopes in the eastern half. The
western halfis composed dominantly of shallow, silty
lacustrine materials (less than 1 m thick) underlain
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by glacial till . The eastern half of the municipality
consists of silty lacustrine materials south of Landis,
loamy glacial till near Aroma Lake, and small areas
offluvial sands west of Leipzig and near Cathkin and
Reford .

Drainage in the very western side of the munici-
pality is external to Tramping Lake, while on the
eastern side it is internal to Coldspring, Aroma and
Landis Lakes.

Elevations range from a high of680m above sea
level (asl) on the east to a low of 640 m asl along the
west side ofthe municipality .

Tramping Lake Municipality

	

The Tramp-
ing Lake municipality contains a diversity of land-
scapes . Prominent ridges of glacial till, often 5 m
high, protrude through a more gentle, undulating
landscape of shallow silty lacustrine materials,
around Revenue and northwest of Scott . The major-
ity ofthe eastern half of the municipality consists of
shallow silty lacustrine deposits on undulating land-
scapes with gentle to very gentle slopes. Tramping
Lake forms approximately halfof the eastern border
for this municipality . The area south ofMuddy Lake
to the southern border of the municipality is a mix-
ture of lacustrine silts and clays along with glacial
till . These materials occur on gently undulating to
steeply sloping, inclined and hummocky landscapes.
The strongly sloping components ofthe landscape are
often heavily dissected . A range of hills composed
primarily of glacial till, clayey lacustrine materials
and bedrock outcrops separates the Muddy Lake and
Grill Lake areas .

The northwest corner ofthe municipality is com-
posed of sandy fluvial materials on undulating land-
scapes with gentle to moderate slopes . This sand
plain represents the southeast corner of a much
larger sand plain which extends northwest to the
Manitou Lakes and Albertaborder .

Drainage in the western halfofthe municipality
is largely internal to Muddy and Grill Lakes . Drain-
age in the northeastern and eastern parts of the
municipality is external to Eaglehill Creek and
Tramping Lake, respectively .

Elevations in the municipality range from a
high of 670 m asl in the east to 570 m in the Muddy
Lake depression .

Buffalo Rural Municipality

	

The Buffalo
municipality contains three major landscapes. One of
these landscapes consists of prominent ridges ofgla
cial till, often 6 m high, that protrude through a more
gentle, undulating landscape of shallow lacustrine
materials in an area that extends fromthe south-cen-
tral portion of the municipality to the north and
northeast . The western half as well as the southeast-
ern portion ofthe municipality consists primarily of
a mixture of thin silts (less than 1 m thick) and till
on undulating landscapes with very gentle to gentle
slopes, and on hummocky landscapes with gentle to
strong slopes.

A line from Thackeray to Swarthmore approxi-
mates a drainage divide in this municipality . The
highest elevation along this divide is at 700 m asl .
The drainage pattern to the northeast is quite well
developed with runoff eventually ending up in the
Battle River via Cutknife, Saline and Drumming
Creeks . The drainageways to the southwest are quite
evident in the landscape, but their destiny is to en-
closed basin areas north and northeast of Unity,
about two and four miles respectively, and to the
Killsquaw Lakes area. Elevations at the southwest
and northeast portions of the municipality are at 640
m.

GLACIAL HISTORY

Much of our knowledge of the glacial history of
Saskatchewan has been advanced through publica-
tions by Christiansen . He relates that the last glacier
advanced across this area about 20,000 years ago and
retreated from the area between 12 and 14 thousand
years ago. Thus, all the surficial deposits in the area,
with the exception ofthose in the bottom of drainage
channels, were laid down as a result of glaciation .
These deposits can be broadly grouped into : 1) those
deposited directly by the ice (glacial till) and 2) those
deposited by glacial meltwaters (stratified deposits
or water-lain deposits) . Glacial till consists of a
heterogeneous mixture ofstones and gravels in addi-
tion to sand-, silt- and clay-sized particles . Stratified
sediments, on the other hand, are generally sorted
according to particle size as they are deposited, re-
sulting in dominantly gravelly, sandy, silty or clayey
deposits . There are also eolian (wind-blown) deposits
that had their source from glacial water-lain de-
posits .

As the glacierbegan to retreat from the area, the
first land surface to be exposed was in the south
(Phase 1, Fig . 3) . During Phase 1, water flowed
through the Sounding Channel, into a lake crossing

Phase 1 .

Phase 2.

Phase 3 .

Phase 4 .

Fig. 3 Stages in the history ofdeglaciation ofthe map area .

the Alberta-Saskatchewan boundary, and through
the Denzil Spillway into Lake Stewart Valley . Dur-
ing this phase, the lakes, channel and spillway were
bordered by either active or stagnant ice . The heavy
clay in the Denzil-Salvador area was deposited at
this time . The entire map area was still covered with
ice during Phase 1.

As the ice retreated northward, Lake Unity was
formed (Phase 2, Fig . 3) . During this phase, Reford
municipality was covered by Lake Unity and areas of
stagnant ice . A well-defined lobe ofice advanced into
the Lake Unity basin as an ice stream or glacial
surge, laying down a pavement ofboulders.

Water flowed through the Sounding Channel,
into Lake Unity and out through the Tramping Spill-
way into Lake Saskatchewan during Phases 2, 3 and
4.

During Phase 3 the glacial lake receded to the
Buffalo R.M. allowingglacial Lake Unity to shift into
the Muddy Lake basin area . The glacier stood at this
position about 14,000 years ago. The ice to the east
and west of the glacial lake stagnated, resulting in
crevasse fillings that were deposited as ridged
moraine (glacial till) . These crevasse fillings occur
around Revenue, northwest of Scott and from the
south-central portion of Buffalo municipality, north
and northeast . At this time, most of Reford and all of
Tramping Lake municipalities were deglaciated .

During Phase 4, most of the lacustrine sand of
the Artland-Winter-Vera area was deposited. The
Tramping Lake spillway became the major glacial
feature in the map area . At this time, approximately
half of Buffalo and all of Reford municipalities were
deglaciated .

By Phase 5, all of the map area was deglaciated,
and a large glacial lake, Lake Saskatchewan, lay to
the northeast.

The Muddy Lake, End Lake, Fire Lake, and the
Artland-Vera depressions are interpreted as ice-
thrust depressions (see Fig. 4 for ice-thrust model) .
The material eroded out ofthese depressions was de-
posited to the south and west, forming the present
hilly land near Ear Lake and Senlac .

Phase 1

Advancement or
readvancement of glacier

Fig . 4 The formation of an ice-thrust depression similar to
the Muddy Lake and Fire Lake Depressions . Phase 1:
Re-advancement of ice over bedrock begins process
of thrusting . Phase 2: Bedrock is eroded from ice-
thrust depressions and carried upward along diverg-
ing flow lines . Phase 3 : Glacier retreats leaving ice-
thrustridges andice-thrustdepression.



GEOLOGY AND GROUNDWATER
RESOURCES

Bedrock

Sutherland Group

SaskatoonGroup

GEOLOGY

All sediments between the bedrock surface and
the present surface are termed "drift". In the map
area, the drift ranges from 0 to over 120 m thick. It
is thickest in the north, toward the Battleford Valley
and thinnest in the southwest part of the area,
around MuddyLake, where the bedrock occurs at the
surface and rises to above 600 mabove sea level (Fig .
5 CC') .

The drift has been divided into two groups : the
Sutherland Group and Saskatoon Group. Both the
Sutherland and Saskatoon Groups consist of several
till units and stratified units which are not formally
separated and identified here . The definition of these
groups and the description of the typical drift units
forming this stratigraphy are provided in publica-
tions by Christiansen .

The Lea Park Formation is composed of gray
marine silt and clay and bentonite beds . Locally the
upper part ofthe LeaPark Formation contains sand
beds and is noncalcareous.

An upper member of the Lea Park Formation,
the Grizzly Bear Member, is differentiated only by
the presence of the Ribstone Creek Member underly
ing it . The Grizzly Bear Member varies in thickness
from 20 to 70 m and is thinnest in the northwestern
part ofthe area (Fig . 5 AA', GG', HH') .

The bedrock that directly underlies the drift
throughout most ofthe area (Fig. 5 AN, GG', HH') is
known as the Judith RiverFormation. The Judith
River Formation is composed of 0 to 90 m of non-
marine, interbedded, very fine- to medium-grained
sand, silt and clay with carbonaceous and concretio-
nary zones.

A tongue of the Judith River Formation, the
Ribstone Creek Member, is separated from the
rest of the Judith River Formation by the Grizzly
Bear Member of the Lea Park Formation . The
Ribstone Creek Member varies in thickness from 0 to
15 m andpinches out towards the eastern part of the
area (Fig . 5 CC', DD', EE') .

The bedrock which directly underlies the drift
and overlies the Judith River Formation in a small
portion ofthe southwest corner ofthe area (Fig . 5 FF')
is known as the Bearpaw Formation. This unit,
which attains a maximum thickness of approxi-
mately 15 m is composed of soft, gray, noncalcareous
silt and clay .

The Sutherland Group lies between bedrock and
the Saskatoon Group, (Fig . 5 CC') . The unit is from
0 to 100 m thick and comprises tills and stratified
drift . The tills ofthe Sutherland Group are commonly
clayier, harder and less resistive, electrically, than
tills of the overlying Saskatoon Group. These two
groups can also be differentiated on the basis of car-
bonate content and the presence of shale fragments
in the till and a weathering zone, signified by leach-
ing, oxidation and staining, at the top of the Suther-
land Group. In many locations, the top of the group
is marked by stratified drift.

The Saskatoon Group, which comprises all sedi-
ments lying between the Sutherland Group and the
present surface, ranges in thickness from about 0 to
90 m and is composed of tills and stratified drift . The
tills of the Saskatoon Group are commonly more
sandy, more resistive, electrically, andhave ahigher
carbonate content than the Sutherland Group tills .
The Saskatoon Group comprises the Floral and
Battleford Formations andSurficial Stratified Drift.
These units are not identified on the sections in Fig.
5 .

The only occurrence of Surficial Stratified Drift
that is extensive enough to be mapped is the Tramp-
ing Lake Alluvium . The Tramping Lake Valley was
formed by a proglacial meltwater stream which in-
cised through the drift andinto the Judith River For-
mation (Fig . 5 CC', GG') depositing as much as 20 m
offine-grained material in its bed.

GROUNDWATER RESOURCES

Groundwater originates from precipitation that
infiltrates to the water table, moves downward and
laterally under the influence of gravity, and eventu
ally discharges back to the ground surface at some
point oflower elevation .

An aquifer is a layer in which wells can be con-
structed, yielding sufficient water for production
wells. The Judith River Formation, intertill sands
and gravels, and the Tramping Lake Alluvium form
the aquifers in this map area . Aquifers are separated
by aquitards whichare layers sufficiently permeable
to transmit water but not sufficiently permeable to
allow completion of a production well . Till units and
marine silts and clays form the aquitards in the map
area.

Groundwater moves through the intergranular
openings and fractures in the sediments . The water
moves under the influence of gravity from regions of
higher hydraulic head to regions of lower hydraulic
head . The hydraulic head generally is expressed as
the elevation above sea level of the water level in a
well . Ifthe layers are horizontal and oflarge areal ex-
tent, as in this area, the water tends to move verti-
cally in aquitards and horizontally in aquifers . The
distribution of the hydraulic head, which is con-
trolled by factors such as topography, stratigraphical
setting and the type of material forming the
aquitards and aquifers, determines the direction of
flow .

Shallow Intertill Aquifers

Rather extensive intertill sands and gravels as-
sociated with the lower part of the Saskatoon Group
provide water supplies at depths commonly less than
35 m (Fig . 6) . Where these aquifers are reasonably
well defined, they are shown on the cross-sections
(Fig. 5 BB', DD') . Where they are interbedded with
till or where insufficient data exists, the aquifers are
not shown.

In the absence of sufficient, reliable water-level
data, the direction of groundwater flow in these shal-
low intertill aquifers, indicated schematically on the
cross-sections, was inferred from the topographical
setting.

Deep Intertill Aquifers

Intertill sands and gravels of the Sutherland
Group form aquifers commonly at depths between 35
mand80 mthroughoutthe area (Fig . 5 and 6) . Where
insufficient data exists to properly define the aqui-
fers, they are not differentiated .

The deep intertill aquifers are recharged by
downward flow through the overlying sediments.
Where possible, and based on the slope of the topog
raphy, the direction of groundwater flow in these
aquifers has been indicated schematically on the
cross-sections .

Judith RiverAquifer

The Judith River Aquifer underlies the entire
area, commonly at depths exceeding 90 m but at the
surface in the vicinity of Muddy Lake . Where possi
ble, based on theknown water levels andthe slope of
the topography, the direction of groundwater flow
has been indicated schematically on the cross-sec-
tions.

Ribstone CreekAquifer

TheRibstone Creek Aquifer underlies the entire
area, except the eastern part where it was not de-
posited, commonly at depths in excess of180m.

Flowing Wells

Flowingwells, wherethe water level is above the
ground surface, occur in various locations in the area
(Fig . 6) andgenerally indicate an upward groundwa
ter flow . Most flowing wells in the area are completed
in intertill aquifers . One such well near St . Alphege
(Tp. 39, Rg . 19) has been completed to a depth of 40
m. One flowing well, northwest ofWilkie (Tp. 41, Rg.
20), was completed to adepth of60 m.
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Surficial Aquifers - occur only in the Tramping Lake Valley as alluvium
which lies directly on the Judith River Formation in some places .

Shallow Intertill Aquifers - occur sporadically throughout the area as
sand and gravel layers in the lower part of the Saskatoon Group at
depths less than 35 m (120 ft) and occasionally at surface . Bars indicate
areas where Shallow Intertill Aquifers are underlain by Deep Intertill
Aquifers .

Deep Intertill Aquifers - occur less extensively than shallow intertill aquif-
ers as sand and gravel layers within the Sutherland Group at depths
commonly between 35 m to 80 m (120 to 260 ft) .

Judith River Aquifer - occurs throughout the area, commonly at depths
greater than 90 m (300 ft) although it occurs at surface around Muddy
Lake.

Ribstone Creek Aquifer - occurs throughout the area, except in the east-
ern part where it was not deposited, commonly at depths exceeding
180 m (600 ft) .

Bedrock Silts and Clays

Aquhards - occur throughout the area as relatively im-
permeable till layers of the Saskatoon and Sutherland
Groups and silt and clay layers of the Bearpaw and
Lea Park Formation including the Grizzly Bear Mem-
ber .

A'

	

Cross section Transect

to

	

Cross section Log Number

A

	

Cross section Designation

Flowing Well - Water level is above ground surface.

Note: Maps, cross sections and diagrams presented
are schematic representations of available data .
Aquifers and the other geologic units may not
always occur continuously within the areas indi-
cated, may not be found at a specific site or may
occur at elevations other than those indicated .
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Theterm Landform refers to the shape imparted
to the land surface by the surface geologic materials
andtheway in whichtheywere deposited .

There are three classes of Landforms in these
municipalities : glacial landforms whose formation
was directly influenced by the ice sheet; landforms
that resulted from lakes and streams near the melt-
ing ice sheet; and, landforms formed under the influ-
ence of wind andwater after the ice and glacial melt-
water disappeared.

In the accompanying maps, the symbols used to
depict the different landforms have three compo-
nents: the type of surface deposit, the shape and pat
tern ofthe land, andthe steepness ofslopes . The sur-
face deposit, shown in the numerator ofthe mapsym-
bol, is described in terms ofits particle size and mode
oforigin . Theshape or pattern ofthe land is described
in terms of the surface expression of the materials,
the erosional modification to these materials since
their original time ofdeposition andthe steepness of
slopes .

Alluvial Deposits

LANDFORMS

SURFACE DEPOSITS

Alluvial deposits are materials laid down by
streams and rivers in valley bottoms and collection
basins, since glaciation . These deposits, as shown in
Fig. 7, are stratified andoften contain beds or layers
that are indicative oftheirriveror stream origin .

Fig. 7 Alternating dark- and light-colored layers are com-
mon in alluvial deposits . They reflect additions of ma-
terial from a main river or its tributaries during
periods offlooding.

BedrockDeposits

Bedrock deposits are preglacial materials com-
posed ofclays, silts andsands that have been consoli-
dated. They occur as acomplex with glacial deposits .

Eolian Deposits

Eolian deposits are sandy fluvial deposits that
have been moved andredeposited by the wind, often
in the form of dunes. Eolian deposits often contain
beds or layers that are inclined 32° to the horizontal
formed as the sand slips down the face ofthe dune .

Fluvial Deposits

Fluvial deposits are materials laid down in riv-
ers and streams carrying glacial meltwater (Fig . S) .
They are usually sandy or gravelly and may contain
beds or layers that are inclined or oblique to the main
planes ofstratification .

Lacustrine Deposits

Lacustrine deposits are materials laid down in a
glacial lake . These deposits, as depicted in Fig. 9, are
often stratified . Lacustrine deposits usually have a
high content ofsilt- or clay-sized materials . They are
usually thick butmay be thin, like a veneer, and un-
derlain by glacial till . Materials laid down in close
contact with the glacier are termed glaciolacus-
trine deposits .

Fig . S Fluvial deposits are usually sandy or gravelly. They
may have structures, such as cross bedding, that re-
flect the influences of river currents on the formation
of these sediments, or they may lack stratification as
inthe above photograph .

Fig . 9 Bands of dark- and light-colored layers are common,
at depth, in lacustrine deposits . They reflect alternat-
ing summer and winter depositional sequences in the
formerglaciallakes .

Morainal Deposits

Morainal deposits, often referred to as glacial
till, are materials laid downby the glacial ice. Thede-
posits are generally comprised of stones and gravels
embedded in a matrix of sand-, silt- and clay-sized
materials (Fig . 10). When this matrix contains near-
ly equal amounts ofsand, silt and clay they are called
loamymorainal deposits .

Fig. 10 Morainal deposits typically have stones and gravels
embedded in a matrix of sand, silt, and clay-sized
materials.

Undifferentiated Deposits

Areas where the origin of the materials for the
purpose ofmappinghasnot been specified are termed
undifferentiated deposits . These deposits, usually
consisting of several materials (morainal, fluvial,
lacustrine, or others) occur in areas of steeply sloping
land such as coulees andvalley sides.

Hummocky

Landscapes with a complex pattern of generally
short, steep slopes extending from prominent knolls
to somewhat rounded depressions or kettles are
termed hummocky . They are called dissected hum-
mocky where shallow gullies join one low area or
kettle to the next (Fig . 11).

Fig . 11 Landforms with a very irregular surface are termed
hummocky . Erosional modification may have re-
sulted indissected or gullied forms, dependingupon
the severityof theerosion.

Inclined

Landscapes in which the general slope is in one
direction only, are called inclined . Where shallow
gullies occur along the slope, the areas are called dis
sected inclined ; where a series of parallel or sub-
parallel, deep gullies or ravines occur, they are called
gullied inclined (Fig . 12).

Fig. 12 Landforms with a prevailing slope in one direction
are called inclined. They are commonly modified by
erosion, resulting in either dissected or gullied
forms, dependingonthe severity oferosion .

Level

Ridged

SURFACE FORMS

Gullied-
Inclined Inclined

Landscapes that are flat or have very gently
sloping surfaces are said to be level . Along flood
plains of rivers and streams where the level surface
is broken by abandoned river channels they are
called channelled level.

Landscapes that have a linear pattern, usually
ofshort and straight parallel ridges but sometimes a
single, sinuous ridge or a series ofintersecting ridges
are termed ridged .

Undulating

Landscapes that are characterized by a sequence
oflong, gentle slopes extending from smooth rises to
gentle hollows, that impart a wave-like pattern to
the land surface are called undulating (Fig . 13).
Where shallow gullies extend from one low area to
the next in these landscapes they are called dissec-
ted undulating andwhere the undulating surface is
broken by ridges they are called undulating-
ridged .

Fig. 13 Landforms with an undulating surface are most
common in areas where lacustrine deposits blanket
the more irregular surface of underlying morainal
deposits . Gully erosion has imparted a dissected
character to theseforms in some areas .
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INTRODUCTION TO SOILS

Thenature andagriculturally important proper-
ties ofthe soils ofthe area are described in succeeding
sections of this report. The present section, largely
adopted from H.C . Moss, in A Guide to Under-
standing Saskatchewan Soils, deals mainly with
features commonto most prairie soils.

THE SOIL PROFILE

A soil is a natural body that occupies a relatively
thin section (usually less than ametre or several feet)
ofthe earth's surface and consists ofseveral layers or
horizons which differ in appearance and composition
from the underlying material .

Its formation from the original geological de-
posit involves : the physical breakdown of rock frag-
ments; the chemical weathering of these particles;
biological activities including the growth of plants,
the decomposition of plant remains, and the produc-
tion ofhumus; the transfer ofcertain materials from
one part of the soil to another; and, the development
of soil structure . As a result ofthese processes, which
have been operative since deglaciation, changes ap-
pear in the original geological deposit in the form of
visible layers extending from the surface downward .
The whole succession oflayers down to andincluding
the original geological deposit is called the soil pro-
file . Each individual layer is called a soil horizon.
A particular soil is recognized and separated from
other soils by identifying the various layers or hori-
zons whichmake up its profile . Therecognition ofsoil
profiles forms the basis ofsoil classification andmap-
ping .

The soils of Saskatchewan are classified accord-
ing to a national system of soil classification andthe
names given to the soils are derived, in part, from
this system . For example, an orthic profile is a soil
whose characteristics are defined as an Orthic Cher-
nozemic soil ofthe National system .

In profiles of mineral soils, three main horizons
are recognized . From the surface downward, these
are designated by the letters A, B, and C . The ar
rangement and general properties of these soil hori-
zons is presented in Fig. 14 .

A - All or part of the surface
soil . It may be dark colored
representing an accumulation
of humus, or a light-colored
horizon from which clay,
humus and other materials
have been removed.
B - Occurs immediately below
the A horizon. It may have an
accumulation of clay and may
have been altered to give a
change in color or structure .
C - Occupies the lower portion
of the soil profile and usually
represents the parent mate-
rial . It is relatively unaffected
by soil forming processes
operative in the A and B hori-
zons.

Fig. 14 A photograph of a soil profile common to this area
and a description of the general characteristics of
the major soil horizons .

SOIL FORMING FACTORS

All soils are formed as the result of combined ef-
fects of several natural factors, and in many in-
stances the activities of man as well . These factors
are parent material, topography, drainage, climate,
vegetation, time, man, and these factors are dis-
cussed to help our understanding of why soils differ
from place to place.

Parent Material

Parent material, which is the name given to the
geological deposit from which the soils develop
largely determines soil texture andthe original sup
ply of minerals required by plants . It may also con-
tribute to undesirable soil conditions such as salin-
ity, acidity, and alkalinity . It is also partly responsi-
ble for the topographic and drainage characteristics
ofa soil .

Soil texture, which is the proportion of sand, silt
and clay-sized particles present in a soil, is governed
by the soil parent material . Textural classes are de
fined by means of a textural triangle (Fig . 42) in a
subsequent section of this report entitled Soil Tex-
ture andMoisture .

There are many kinds of geological deposits in
these, as in most, municipalities in Saskatchewan.
The main types ofsurface geological deposits in these
municipalities are described in the Landform section
ofthis report .

Topography andDrainage

These factors are discussed together because
they are closely related in their effects on the forma-
tion of soils. Topography refers to the features of the
surface of the land - differences in relief or height be-
tween one place andanother, the direction, steepness
and frequency of slopes, and the comparative rough-
ness of the surface . Various combinations of these
features occur from place to place, forming distinc-
tive landscape patterns . The key elements of topog-
raphy, surface form and erosional patterns and slope
gradients, are described in the Landform section of
thisreport .

Drainage refers to the conditions ofwater move-
ment, both over the surface ofthe land and within the
soil . This factor is treated more completely in the
Surface Drainage andWetiands section ofthe report .
Suffice it to say here that drainage is influenced by
the climate, the kind of soil and parent materials,
andthe topography.

ClimateandVegetation

Soils throughout Saskatchewan are closely re-
lated to the climatic conditions and to the type ofveg-
etation that has prevailed since glacial times. Soils
in southwestern Saskatchewan, having developed
under a more or less arid climate with sparse grass-
land vegetation, are characterized by a brown sur-
face horizon reflecting relatively low amounts of or-
ganic matter. To the north and east, as the climate
becomes less arid and the grassland vegetation more
luxuriant, the surface layers of the soil, because of
the corresponding increase in the amount of organic
matter, become progressively darker. In northern
Saskatchewan, where the climate is more suited to
the growth of trees than grasses, the surface layers
ofthe soil exhibit a grayish color reflecting an almost
total lack of organic matter . These gradual changes
in the organic matter content ofthe surface horizons
of Saskatchewan soils, reflected by their color, forms
the basis of soil zonal separations in the province,
namely Brown, Dark Brown, Black, Dark Gray and
Gray (Fig . 15).

These zonal characteristics of Saskatchewan
soils are so important that constant reference will be
made to this feature throughoutthisreport .

Time andMan

Thick Black and Dark Gray soilsBrown soils

Dark Brown soils

	

L__1 Gray (wooded) soils

Thin Black soils

	

F-1 Gray soils and muskeg

Fig. 15 Amap ofthe major soil zones ofSaskatchewan.

Time, as a factor in soil formation, is considered
to be a combination ofthe actual length oftime dur-
ing which a soil has been forming, and the intensity
or speed with which the physical, chemical, and
biological activities responsible for changing raw
parent material into a recognizable soil profile have
proceeded . Perhaps the most compelling reason for
knowing how long it has taken our soils to form,
comes from the desire to predict the extent or rate of
change of soil properties induced by the activities of
man. Man may act as a favorable or unfavorable fac-
tor in soil formation . By good management, he may
maintain or even improve soil quality; by neglect or
improper management, he may undo activities of soil
formation or even destroy the productive capacity of
the soil .

KINDS AND DISTRIBUTION OF
SOIL PROFILES

As mentioned previously, an understanding of
how soils form and the factors involved in their for-
mation is important ifwe are to understandwhy soils
differ from place to place and ifwe are to successfully
predict the extent and distribution of the various
types of soil within the landscape . In this regard, it
is important to keep in mind that a soil at a particular
site in the landscape is essentially the result of the
combined effects ofthe soil forming factors, and it is
thus said to be in equilibrium with the environment
in which it wasformed . Thus, ifone or more ofthe soil
forming factors at a particular site differs from that
at another site, the soils at those sites will also differ .

Theinfluence of climate andvegetation in creat-
ing broad, regional differences in soil characteristics
(Brown, Dark Brown, Black, Gray) has been men
tioned earlier as has the influence oftopography and
drainage in determining differences in a local area .
For instance, within a few metres on a single slope,
a succession ofsoil profiles maybe encountered, each
reflecting the particular environment in which it was
formed . A cross-section from a knoll, through an ad-
jacent depression to another knoll, in areas wherethe
virgin vegetation was comprised ofgrasses and light
stands of aspen, would reveal a succession of mainly
Dark Brown profiles, such as illustrated in Fig. 16 .
In some areas, different drainage andclimatic condi-
tions have favored a denser stand of aspen on lower
slopes, and cooler east and north facing slopes . This
has led to the formation of Black soils in these por-
tions ofthe landscape with Dark Brown soils prevail-
ing on upper slopes and the warmer west and south
facing slopes, as depicted in Fig. 17 . These sequences
of soil maybe repeated time after time throughout a
soil landscape . Not all soil areas, however, are com-
prised of a single geological deposit, as indicated in
the above illustrations . Quite often, two or more de-
posits occur in close association within an area . As il-
lustrated in Fig. 18, one material may overlay
another regularly, throughout lower slopes or as de-
picted in Fig. 19, one material may overlay the sec-
ond in an irregular pattern, sometimes on the tops of
hills, sometimes on the side slopes andat other times
on lower slopes . Thus, a sequence of soils is present
whoseproperties depend not only on relief and drain-
age aspects, but also on the distribution of materials
within the landscape andthe broad, regional climatic
andvegetation influences previously referred to .

THE SOIL MAP

Ideally, the area represented by each soil profile
should be shown on the map. This, however, is only
possible where large, uniform areas of a single soil
occur, or in detailed soil surveys where small areas
can be separated on the map. Since, on the semi-de-
tailed maps, it is rarely possible to delineate areas of
a single soil, it is almost always necessary to combine
small areas of several soils into a larger area . These
larger areas are represented on the map by a map
unit that identifies the kinds and distribution of the
component soil profiles .

The soil association is used to show the re-
lationship between map units that have formed on a
similar geological deposit within a particular soil
zone . The Weyburn Association, for instance, is the
name given to agroup ofsoil profiles formed on loamy
glacial till occurring in the Dark Brown soil zone .
The various map units of the Weyburn Association
reflect variations in the kind and distribution of
Weyburn soils from one area to the next .

Wheretwo geological deposits occur within a de-
lineated area on the map, two associations are used .
As an example, Weyburn-Elstow is the name given
to agroup ofsoils oftheWeyburn and Elstow soil as-
sociations . Different map units of this complex are
used to reflect variations in the kind and distribution
of Weyburn and Elstow soils from one area to the
next .

The soil map, then, attempts to portray the kinds
and distribution of various soil profiles throughout
the municipality . The symbols on the map identify
the soil map unit, mentioned earlier, as well as the
slope class. Themaplegend, on the page opposite the
map, provides a briefdescription ofthe soil map unit .
Complete descriptions ofthe soils are provided in the
pages to follow .
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Fig. 16 Across-section through an areain the Dark Brown soilzone showing the successionofsoil profiles that maybe encountered where soils haveformed in a single geological deposit.
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Fig . 17 A cross-section through the more arid portion ofthe Black soil zone showing the succession of soil profiles that may be encountered where the soils have formed in a single geological
deposit .
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Fig . 18 A cross-section showing thesuccession ofsoil profiles that may be encountered in the Dark Brown soil zone wheretwogeological deposits occurregularly .
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Fig . 19 A cross-section through an area of the Dark Brown soil zone showing the succession of soil profiles that may be encountered where two geological deposits are haphazardly distri-
buted.
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MapSymbol

Asquith-
Biggar

	

fluvial (Biggar) materials ; loamy sand tosandy loam surface textures .

AgBg1

AgBg9

Bradwell

Bradwel (-
Weyburn

BrWr1

Cathkin

Elstow

Elstow-
Hanley

Elstow-Scott

FEwSt3

Elstow-
Weyburn

	

slightly stony, loamy glacial till (Weyburn) ; loam surfacetextures .

Flat Lake

Fkt

Fk3

Fk4

Grill Lake

Gr2
i.

Gr5

Hillwash

HwAv

Hanley

14y5

Runway

Scott

Scott-
Hanley

Soils

Dark Brown soils formed in a mixture of sandy fluvial (Asquith) and gravelly

Mainly orthic Asquith soils, with orthic Biggar soils .

Mainly orthic Asquith soils and orthic Biggar soils, with saline soils on lowerslopes .

Dark Brown soils formed in loamy lacustrine materials ; fine sandy loam to
veryfine sandy loamsurfacetextures.

Mainly Bradwell soils, with saline soils on lower slopes .

Dark Brown soilsformed in a mixture of loamy lacustrine materials(Bradwell)
and slightly stony, loamy glacial till (Weyburn) ; fine sandy loam (Br) to loam
(Wr) surfacetextures .

Mainly orthic Bradwell soils, with orthic Weyburn soils on upperslopes and knolls .

A complexofsaline and poorlydrained soils formed in sandy materialsoccur-
ring in depressional areas ; loamy sand to sandy loam surface textures .

Mainly moderately saline, poorly drained soils .

Dark Brown soils formed in silty lacustrine materials ; loam to silt loam sur-
face textures .

Mainly orthic Elstow soils, with calcareous Elstow soilson upper slopes and knolls .

Mainly orthic Elstow soils, with eluviated Elstow soils on lower slopes .

Mainly orthic and eluviated Elstow soils, with saline Elstow soils on lowerslopes.

Mainly Elstow soils, with saline Elstow soils on lower slopes, and poorly drained
soils in depressions .

Mainly orthic Elstow soils, with calcareous Elstow soils on upper slopes and knolls,
and poorly drained soils in depressions .

A mixture of Dark Brown soils (Elstow) and Solonetzic soils (Hanley) formed
in silty lacustrine materials ; loamto silt loam surfacetextures .

Mainly orthic Elstow soils, with Hanley solonetzic soils on lower slopes, and saline
soils on lowerslopes .

Dark Brown soilsformed in a mixtureof silty lacustrine materials (Elstow)and
shallow, silty lacustrine materials underlain by glacial till (Scott) ; loam to silt
loam surface textures .

Mainly orthic Elstow soils, with orthic Scott soils on upper slopes, and eluviated
Elstow soils and eluviated Scott soils on lower slopes .

Dark Brown soilsformed in a mixtureof silty lacustrine materials (Elstow) and

Mainly orthic Elstow soils, with orthicand calcareous Weyburn soils onupper slopes
and knolls, andcalcareous Elstow soilson upper slopes .

A complexofsaline and poorlydrained soils formed in loamy materialsoccur-
ring in depressional areas ; loam surfacetextures.

Mainly strongly saline soils, with strongly saline, poorly drained soils .

Mainly strongly saline, poorly drained soils .

Mainly moderately saline, poorly drained soils.

A complex of saline and poorly drained soils formed in clayey materials oc-
curring in depressional areas ; clay surface textures .

Mainly moderately saline soils, with moderately saline poorly drained soils .

Mainly gleyed soils, with saline soils, and poorly drained soils .

Weakly developed soils formed in various deposits associated with steep
eroding valley sides ; variable surfacetextures.

Mainly shallow, eroded, and weakly developed soils on steep, gullied, valley side
slopes .

Hillwash-
Alluvium

	

alluvial valleybottoms(Alluvium);variable surface textures .
A complex of soils associated with steep eroded slopes (Hillwash) and level

Mainly shallow, eroded, weakly developed soils, with poorly drained soils on valley
bottoms .

Dark Brown Solonetzic soils formed in silty lacustrine materials ; loam to silt
loam surface textures .

Mainly Hanley solonetzic soils, with saline soilson lowerslopes .

Weakly developed and poorly drained soils formed in various deposits as-
sociated with shallow drainage channels and gullies ; variable surface tex-
tures.

Mainly a mixture of poorly drained soils on channel bottoms and eroded or weakly
developed soils on channel side slopes .

Dark Brown soils formed in shallow, silty lacustrine materials underlain by
glacial till ; loam surface textures .

Mainly orthic Scott soils, with eluviated Scott soils on lowerslopes.

A mixture of Dark Brown soils (Scott), Solonetzic soils (Hanley) formed in
shallow silty lacustrine mateials, and Dark Brown soils formed in slightly
stony, loamyglacial till (Weyburn) ; loam surfacetextures.

Mainly orthic Scott soils, with Hanley solonetzic soils on lower slopes, orthic
Weyburn soils on upper slopes, and saline soils on lowerslopes.

SOIL MAP
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Map Symbol

Scott-
Weyburn

Weyburn

WO

Wr12

Wr13

Weyburn-
Biggar

Wrag 1

Weyburn-
Scott

WrStt

WrSt2

WrSt3

WrSt4

WrSt7

Wetlands

Soils

Dark Brown soils formed in a mixture of shallow, silty lacustrine materials
(Scott) and slightly stony, loamy glacial till (Weyburn) ; loam surface textures .

Mainly orthic Scott soils, with orthicWeyburn soils on upperslopes.

Mainly orthic Scott soils, with orthic Weyburn soils on upper slopes, calcareous
Weyburn soilson knolls, andpoorly drained soils in depressions .

Mainly orthic Scott soils, with eluviated Scott soils on lower slopes, and orthic
Weyburn soilson upper slopes .

Mainly orthic Scott soils, with orthic Weyburn soils on upper slopes, and calcareous
Weyburn soilson knolls .

Dark Brown soils formed in slightly stony, loamy glacial till ; loam surface tex-
tures .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls, saline soils on lowerslopes, and poorly drained soils in depressions .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls, and poorly drained soils in depressions .

Dark Brown soils formed in a mixture of slightly stony, loamy glacial till
(Weyburn) and gravelly fluvial materials (Biggar) ; loam (Wr) to loamy sand
(Bg)surface textures .

Mainly orthic Weyburn soils, with orthic Biggar soils intermixed .

Dark Brown soils formed in a mixture of slightly stony, loamy glacial till
(Weyburn) and shallow, silty lacustrine materials (Scott) ; loam surface tex-
tures .

Mainly orthic Weyburn soils, with orthic Scott soils on lowerslopes .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls, orthic Scott soils on lower slopes, and poorly drained soils in depressions .

Mainly orthic Weyburn soils, with orthic and eluviated Scott soils on lowerslopes.

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls, and orthic Scottsoils on lowerslopes.

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes of
ridges, and orthic and eluviated Scott soils on lower slopes .

Poorly drained soils and shallow open water associated with wet, depres-
sional areas ; variable surfacetextures .

Wet Meadows . Mainly poorly drained soils, with shallow open water in central areas .

Marshes . A mixture of poorly drained soils and shallow openwater.

Open water wetlands. Mainly shallow open water, with poorly drained soils in margi-
nal areas .
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SEQUENCE OF MAP SYMBOLS SLOPE CLASSES

Map Unit Class Description Class Description
Slope Class

StWr3
1 Nearly level- slopes of0.5%" or less . 5 Strongly sloping -slopes upto15% butdominantly 10-15%.e .g .

3 2 Very gently sloping-slopes upto2%butdominantly0.5to2% . 6 Steeply sloping-slopes upto30%butdominantly 15-30% .

3 Gently sloping-slopes upto5%butdominantly2-5%. 7 Very steeplysloping-slopes dominantly greaterthan 30% .

4 Moderately sloping-slopes up to 10°1x, butdominantly 5-10% . ' A 1 % slope is a 1 metre difference in elevation in a horizontal dis-



MapSymbol

Asquith

Aq1

Ag10

Asquith-
Bradwell

AgBr1

AgBr9 ]

Bradwell

Bradwell-
Asquith

BrAg1

Bradwell-
Elstow

BrEw3

Bradwell-
Hanley

BrHy3C

Cathkin

Ct3

Ct4

Elstow

Ew1

Ew3

Elstow-
Bradwell

EwBr3

Elstow-
Hanley

Elstow-Scott

Elstow-
Sutherland

EwSu2

Flat Lake

Fk1

Fk3

Grill Lake

Gr3

Gr4

Hillwash

HwAv

Hanley-
Tuxford

HyTu1

HyTu9T

Regina

Mainly orthic Asquith soils .

Mainly orthic Bradwell soils .

Mainly orthic Elstow soils .

Mainly grumic Regina soils .

Soils

Dark Brown soils formed in sandyfluvial materials; loamy sand to sandy loam
surface textures .

Mainly orthic Asquith soils, with eroded Asquith soils.

Dark Brown soils formed in a mixture of sandy fluvial (Asquith) and loamy
lacustrine (Bradwell) materials; loamy sand (Aq) to very fine sandy loam (Br)
surface textures.

Mainly orthic Asquith soils, with orthic Bradwell soils.

Mainly orthic Asquith soils, with orthic Bradwell soils, and saline soils on lower
slopes .

Dark Brown soils formed in loamy lacustrine materials; fine sandy loam to
very fine sandy loamsurface textures.

Dark Brown soils formed in a mixture of loamy lacustrine (Bradwell) and
sandy fluvial (Asquith) materials;very finesandy loam (Br) to sandyloam (Aq)
surfacetextures.

Mainly orthic Bradwell soils, with orthic Asquithsoils .

Dark Brown soils formed in a mixture of loamy lacustrine (Bradwell) and silty
lacustrine (Elstow) materials; very fine sandy loam (Br) to silt loam (Ew) sur-
face textures .

Mainly orthic Bradwell soils, with orthic andeluviated Elstow soilson lower slopes .

A mixture of Dark Brown soilsformed in shallow, loamy lacustrine (Bradwell)
and Solonetzic soils formed in shallow, silty lacustrine (Hanley) materials un-
derlain byclay ; finesandy loam surface textures .

Mainly orthic Bradwell soils, with Hanley solonetzic soils on lower slopes . Most of
these soils areshallow to clay .

A complex ofsaline and poorly drained soilsformed in sandy materials occur-
ring indepressional areas ; loamy sand to sandy loam surface textures .

Mainly strongly saline, poorly drained soils .

Mainly moderately saline, poorly drained soils .

Dark Brown soils formed in silty lacustrine materials; loam to silt loam sur-
face textures .

Mainly orthic Elstow soils, with eluviated Elstow soils on lower slopes .

Dark Brown soils formed in a mixture of silty lacustrine (Elstow) and loamy
lacustrine(Bradwell) materials; silt loam (Ew) tovery fine sandy loam (Br) sur-
facetextures .

Mainly orthic Elstow soils, with orthic Bradwell soils on upper slopes, and eluviated
Elstowsoils on lower slopes .

A mixture of Dark Brown soils (Elstow) and Solonetzic soils (Hanley) formed
in silty lacustrine materials; loam to silt loam surface textures .

Mainly orthic Elstow soils, with Hanley solonetzic soils on lower slopes, and saline
soils on lowerslopes .

Dark Brown soils formed in a mixture of silty lacustrine materials (Elstow) and
shallow, silty lacustrine materials underlain by glacial till (Scott) ; loam to silt
loamsurface textures .

Mainly orthic Elstow soils, with orthic Scott soils . Most of these soils are shallow to
clay .

Dark Brown soils formed in a mixture of silty lacustrine (Elstow) and clayey
lacustrine (Sutherland) materials; silty clay loam (Ew) to clay (Su) surface tex-
tures.

Mainly orthic Elstow soils, with orthic Sutherland soils on lower slopes, and poorly
drained soils in depressions .

A complexofsaline and poorly drained soilsformed in loamy materials occur-
ring in depressional areas; loam surface textures.

Mainly strongly saline soils, with strongly saline, poorly drainedsoils .

Mainly strongly saline, poorly drained soils.

A complex of saline and poorly drained soils formed in clayey materials oc-
curring in depressional areas; clay surface textures .

Mainly strongly saline, poorly drained soils.

Mainly moderately saline, poorly drained soils .

Weakly developed soils formed in various deposits associated with steep
eroding valleysides; variable surface textures .

Mainly shallow, eroded, and weakly developed soils on steep, gullied, valley side
slopes .

Hillwash-
Alluvium

	

alluvial valleybottoms (Alluvium) ;variable surface textures .
A complex of soils associated with steep eroded slopes (Hillwash) and level

Mainly shallow, eroded, weakly developed soils, with poorly drained soils on valley
bottoms.

Hillwash-
Exposure

	

rock outcrops (Exposure);variablesurfacetextures .
A mixture of soils associated with steep eroded slopes (Hillwash) and bed-

Mainly shallow, eroded, and weakly developed soils and bedrock outcrops on steep
slopes .

Dark Brown Solonetzic soils formed in a mixture of silty lacustrine (Hanley)
and clayey lacustrine (Tuxford) materials; silt loam (Hy) to clay loam (Tu) sur-
face textures .

Mainly Hanley solonetzic soils, with Tuxfordsolonetzic soils .

Mainly Hanley solonetzic soils, with Tuxford solonetzic soils, and saline soils on
lower slopes . Most ofthesesoils are shallowto glacial till .

Grumic Dark Brown soils formed in clayey lacustrine materials; heavy clay
to claysurfacetextures.

Mainly poorly drained soils.

Mainly grumic Regina soils, with saline soilson lowerslopes .

LEGEND
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MapSymbol

Regina-
Elstow

Regina-
Sutherland

Regina-
Weyburn

Runway

Scott

Scott-
Elstow

Scott-
Weyburn

Sutherland

SO

Su8

Sutherland-
Asquith

SuAg9

Sutherland-
Elstow

SuEw3

Sutherland-
Regina

SuRa3

SuRa9

Sutherland-
Scott

SuSt3

SuTu1

SuTu9

Sutherland-
Weyburn

SuWr1

SuWr3

TUSu1

Vera

Vera-Asquith

VrAq 1

Weyburn

Wr12

Weyburn-
Biggar

WrBgt

WrBg9

Soils

A mixture of grumic Dark Brown soils formed in clayey lacustrine (Regina)
and Dark Brown soils formed in silty lacustrine (Elstow) materials; heavy clay
(Ra)to silt loam (Ew) surface textures.

Mainly grumic Regina soils, with orthic Elstow soilson upper slopes .

A mixture of grumic Dark Brown soils formed in clayey lacustrine (Regina)
and Dark Brown soils formed in clayey lacustrine (Sutherland) materials ;
heavyclay (Ra) toclay (Su) surface textures .

Mainly grumic Regina soils, with orthicandcalcareous Sutherland soils .

A mixture of grumic Dark Brown soils formed in clayey lacustrine materials
(Regina) and Dark Brown soils formed in slightly stony, loamy glacial till
(Weyburn) ; heavyclay (Ra)toloam (Wr) surfacetextures .

Mainly grumic Regina soils, with orthicWeyburn soils on upperslopes .

Weakly developed and poorly drained soils formed in various deposits as-
sociated with shallow drainage channels and gullies ; variable surface tex-
tures.

Mainly a mixture of poorly drained soils on channel bottoms and eroded or weakly
developed soils on channel side slopes .

Dark Brown soils formed in shallow, silty lacustrine materials underlain by
glacial till ; loam surface textures .

Mainly orthic Scott soils, with eluviated Scottsoilson lowerslopes .

Dark Brown soils formed in a mixture of shallow, silty lacustrinematerialsun-
derlain by glacial till (Scott) and silty lacustrine materials (Elstow) ; loam to
silt loam surface textures .

Mainly orthic Scott soils, with orthic Elstow soils, and eluviated Scott soils on lower
slopes .

Dark Brown soils formed in a mixture of shallow, silty lacustrine materials
(Scott) andslightly stony, loamy glacialtill (Weyburn) ; loam surface textures .

Mainly orthic Scott soils, with eluviated Scott soils on lower slopes, and orthic
Weyburn soils on upperslopes.

Mainly orthic Scott soils, with eluviated Scott soils on lower slopes, and orthic and
calcareousWeyburn soilson upper slopes and ridges .

Dark Brown soils formed in clayey lacustrine materials; clay to clay loam sur-
face textures .

Mainly orthic Sutherland soils, with calcareous Sutherland soils on upperslopes .

Mainly orthic Sutherland soils, with calcareous Sutherland soils on upper slopes,
and saline soilson lowerslopes .

Dark Brown soils formed in a mixture of clayey lacustrine (Sutherland) and
sandy fluvial (Asquith) materials; clay (Su) to sandy loam (Aq) surface tex-
tures.

Mainly orthic Sutherland soils, with orthic Asquith soils on mid- and upper slopes,
and saline soilson lowerslopes .

Dark Brown soils formed in a mixture of clayey lacustrine (Sutherland) and
silty lacustrine (Elstow) materials; clay (Su) to clay loam (Ew) surface tex-
tures.

Mainly orthic Sutherland soils, with orthic Elstow soils intermixed, and eluviated
Elstowsoilson lower slopes .

A mixture of Dark Brown soils (Sutherland) and grumic Dark Brown soils (Re-
gina) formed in clayey lacustrine materials; clay (Su) to heavy clay (Ra) sur-
face textures .

Mainly orthic Sutherland soils, with grumic Regina soils, and eluviated Sutherland
soils on lowerslopes.

Mainly orthic Sutherland soils, with grumic Regina soils, and saline soils on lower
slopes .

Dark Brown soils formed in a mixture of clayey lacustrine materials (Suther-
land) and shallow, silty lacustrine materials underlain by glacial till (Scott) ;
clay (Su) to silt loam (St) surface textures .

Mainly orthic Sutherland soils, with orthic Scott soils on upper slopes .

Sutherland-
Tuxford

	

formed in clayey lacustrine materials;clay to clayloam surfacetextures.
A mixture of Dark Brown soils (Sutherland) and Solonetzic soils (Tuxford)

Mainly orthic Sutherland soils, with Tuxford solonetzic soilson lower slopes .

Mainly orthic Sutherland soils, with Tuxford solonetzic soils and saline soils on lower
slopes.

Dark Brown soils formed in a mixture of clayey lacustrine materials (Suther-
land) and slightly stony, loamy glacial till (Weyburn); clay (Su) to loam (Wr)
surfacetextures .

Mainly orthic Sutherland soils, with orthic Weyburn soils on upperslopes.

Mainly orthic Sutherland soils, with orthic Weyburn soils on upper slopes, and
eluviated Sutherland soilson lowerslopes.

A mixture of Solonetzic soils (Tuxford) and Dark Brown soils (Sutherland)Tuxford-
Sutherland

	

formed in clayey lacustrine materials;clay loam toclay surfacetextures.

Mainly Tuxford solonetzic soils, with orthic Sutherland soils .

Weakly developed soils formed in wind-worked, sandy fluvial materials; fine
sandto loamysand surfacetextures.

Mainly weakly developed Vera soils, with eroded Vera soils .

A mixture of weakly developed soils formed in wind-worked, sandy fluvial
(Vera) and Dark Brown soils formed in sandy fluvial (Asquith) materials; fine
sand(Vr) to sandy loam (Aq) surfacetextures .

Mainly weakly developed Vera soils, with orthic Asquith soils.

Dark Brown soils formed in slightly stony, loamyglacial till ; loam surface tex-
tures.

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls .

Dark Brown soils formed in a mixture of slightly stony, loamy glacial till
(Weyburn) and gravelly fluvial materials (Biggar) ; loam (Wr) to loamy sand
(Bg) surfacetextures.

Mainly orthicWeyburn soils, with orthic Biggar soilsintermixed .

Mainly orthic Weyburn soils, with orthic Biggar soils on upper slopes, and saline
soils on lowerslopes .



Map Symbol

	

Soils

	

SEQUENCE OF MAP SYMBOLS

Weyburn-

	

A mixture of Dark Brown soils formed in slightly stony, loamy glacial till
Exposure

	

(Weyburn) and bedrockoutcrops (Exposure) ; loam surfacetextures.

WrEz

WrSt4

WrSt7

WrSut

Mainly Weyburn soils, with bedrock exposures .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls, and orthic Scott soils on lower slopes .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes of
ridges, and orthic and eluviated Scott soils on lowerslopes .

Weyburn-

	

Dark Brown soils formed in a mixture of slightly stony, loamy glacial till
Sutherland

	

(Weyburn) and clayey lacustrine materials (Sutherland) ; loam (Wr) to clay
(Sulsurfacetextures.

Mainly orthicWeyburn soils, with orthic Sutherland soilson lowerslopes.

Wetlands

	

Poorly drained soils and shallow open water associated with wet, depres-
sionalareas ; variable surfacetextures .

Wet Meadows . Mainly poorly drained soils, with shallow open water in central areas .

Marshes . A mixture of poorly drained soils and shallow openwater .

Open waterwetlands . Mainly shallow open water, with poorly drained sails in margi-
nal areas .

TRAMPING LAKE R.M. 380 - SOIL MAP

Map Unit

	

Class

Km 2

Miles 2

SLOPE CLASSES

Description
Slope Class
e.g .

	

1

	

Nearly level- slopesof0.5%" or less .. -
3

Weyburn-

	

Dark Brown soils formed in a mixture of slightly stony, loamy glacial till

	

2

	

Very gently sloping-slopes upto2%butdominantly 0.5to2*16 .
Scott

	

(Weyburn) and shallow, silty lacustrine materials (Scott) ; loam surface tex-
tures.

	

3

	

Gentlysloping-slopes upto5%butdominantly 2-5%.
DIAGRAM OF TOWNSHIP

4

	

Moderately sloping-slopes up to 10% but dominantly5-10 0/6.

5

	

Strongly sloping-slopes upto15%butdominantly10-15% .

6

	

Steeply sloping -slopes upto30% butdominantly 15-30% .

7

	

Verysteeply sloping-slopes dominantlygreaterthan 30% .

A 1 % slope is a 1 metre difference in elevation in a horizontal dis-
tance of 100 metres .

1 :100,000

4 Km

1

2 Miles
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19 20 21 22 23 24

18 17 16 15 14 13

7 8 9 10 11 12

6 5 4 3 2 1



Map Symbol

Asquith

Ag10

Bradwell

Cutknife

Cf3

Cf9

Cutknife-
Hamlin

CfHm3

CfHm9

Cutknife-
Mayfair

	

and slightlystony, loamy glacial till (Mayfair) ; loam surfacetextures.

CfMf3

CfMf7

CfMf9

Cutknife-
Weyburn

CfWr7

Cfwr8

Cutknife-
Whitesand

Elstow

Ew3 . j
Elstow-
Bradwell

Flat Lake

Fkt

Fk2

Fk2G

Fk3

Fk4

Gravel Pit

Hillwash

Mayfair

fCf3

MfCf7

MfCf8

Mayfair-
Whitesand

Mainly orthic Asquith soils, with eroded Asquith soils.

Dark Brown soils formed in loamy lacustrine materials ; fine sandy loam to
very fine sandy loam surfacetextures.

Mainly orthic Bradwell soils .

Black soils formed in shallow, silty lacustrine materials underlain by glacial
till ; loam surface textures .

Soils

Dark Brown soils formed in sandyfluvial materials ; loamy sand to sandy loam
surface textures .

Mainly orthic Cutknife soils, with eluviated Cutknife soils on lower slopes .

Mainly orthic Cutknife soils, with saline Cutknife soils on lowerslopes

Black soils formed in a mixture of shallow, silty lacustrine materials underlain
by glacial till (Cutknife) and loamy lacustrine materials (Hamlin) ; loam (Cf) to
fine sandy loam (Hm)surfacetextures.
Mainly orthic Cutknife soils, with orthic Hamlin soils, and eluviated Cutknife soils on
lower slopes .

Mainly orthic Cutknife soils, with orthic Hamlin soils, and saline soils on lower
slopes .

Black soils formed in a mixture ofshallow, silty lacustrine materials (Cutknife)

Mainly orthic Cutknife soils, with eluviated Cutknife soils on lowerslopes, and orthic
Mayfair soils onupper slopes .

Mainly orthic Cutknife soils, with eluviated Cutknife soils on lowerslopes, and orthic
and calcareous Mayfair soils on upper slopes and ridges .

Mainly orthic Cutknife soils, with orthic Mayfair soils on upper slopes, and saline
soils on lower slopes .
A mixture of Black soils formed in shallow, silty lacustrine materials
(Cutknife) and Dark Brown soils formed in slightly stony, loamy glacial till
(Weyburn) ; loam surfacetextures .

Mainly orthic Cutknife soils, with eluviated Cutknife soils on lower slopes, and cal-
careous and orthic Weyburn soilson upper slopes and ridges .

Mainly orthic Cutknife soils, with calcareous and orthic Weyburn soils on upper
slopes and ridges, andsaline soils on lowerslopes .

Black soilsformed in a mixture of shallow, silty lacustrine materials underlain
by glacial till (Cutknife) and gravelly fluvial materials (Whitesand) ; loam (Cf)
to loamysand (Ws) surfacetextures.

Mainly orthic Cutknife soils, with orthic Whitesand soils, and carbonated and saline
soils on lower slopes .

Dark Brown soils formed in silty lacustrine materials ; loam to silt loam sur-
face textures.

Mainly orthic Elstow soils, with eluviated Elstow soils on lowerslopes .

Dark Brown soils formed in a mixture of silty lacustrine (Elstow) and loamy
lacustrine(Bradwell) materials ; silt loam (Ew)to veryfine sandy loam (Br)sur-
face textures.

Mainly orthic Elstow soils, with orthic Bradwell soils on upper slopes, and eluviated
Elstow soilson lowerslopes .

A mixture of Dark Brown soils (Elstow) and Solonetzic soils (Hanley) formedElstow-
Hanley

	

in silty lacustrine materials ; loamtosilt loam surfacetextures.
Mainly orthic Elstow soils, with Hanley solonetzic soils on lower slopes, and saline
soils on lowerslopes .
A complex of saline and poorlydrained soilsformed in loamymaterials occur-
ring In depressional areas ; loam surfacetextures.

Mainly strongly saline soils, with strongly saline, poorlydrained soils .

Mainly moderatelysaline soils, with moderately saline, poorlydrained soils .

Mainly moderately saline soils, with moderately saline, poorly drained soils. Most
of thesesoils are shallow to gravel .

Mainly strongly saline, poorly drained soils .
Mainly moderatelysaline, poorly drained soils .
Miscellaneous land type consisting of areas from which gravel has been
taken or is now being taken for use in construction .

A complex ofmaterials ranging from gravel tostonyglacial till .

Weakly developed soils formed in various deposits associated with steep
eroding valley sides ; variable surfacetextures.

Mainly shallow, eroded, and weakly developed soils on steep, gullied, valley side
slopes .
Blacksoils formed in slightly stony, loamy glacial till ; loam surface textures .

Mainly orthic Mayfair soils, with calcareous Mayfair soils on upper slopes and knolls,
and poorlydrained soils in depressions .

Black soils formed in a mixture of slightly stony, loamy glacial till (Mayfair)Mayfair-
Cutknife

	

and shallow, silty lacustrinematerials (Cutknife) ; loamsurfacetextures.

Mainly orthic Mayfair soils, with orthic and eluviated Cutknife soils on lower slopes .

Mainly orthic Mayfair soils, with orthic and eluviated Cutknife soils on lower slopes,
and calcareous Mayfair soils on upperslopes and ridges .
Mainly orthic Mayfair soils, with orthic Cutknife soils on lower slopes, calcareous
Mayfair soilsonupper slopes and ridges, and saline soilson lowerslopes .
Black soils formed in a mixture of slightly stony, loamy glacial till (Mayfair)
and gravelly fluvial materials (Whitesand) ; loam (Mf) to sandy loam (Ws) sur-
face textures.

Mainly orthic Mayfair soils, with orthic Cutknife soils and orthic Whitesand soils on
midslopes, and saline soilson lowerslopes .

LEGEND

Map Symbol

Runway

Scott

Scott-
Hanley

StHy9

Scott-
Weyburn

StWrt

StWr3

StWr4

StWr7

StWr9

Weyburn

Wrt

Wr12

Weyburn-
Bradwell

WrBr1

Weyburn-
Scott

WrSt3

WrSt4

WrSt7

WrSt9

Wetlands

0

Soils

Weakly developed and poorly drained soils formed in various deposits as-
sociated with shallow drainage channels and gullies ; variable surface tex-
tures .

Mainly a mixture of poorly drained soils on channel bottoms and eroded or weakly
developed soils on channel side slopes .

Dark Brown soils formed in shallow, silty lacustrine materials underlain by
glacial till ; loam surfacetextures .

Mainly orthic Scott soils, with eluviated Scott soilson lower slopes .

A mixture of Dark Brown soils (Scott), Solonetzic soils (Hanley) formed in
shallow silty lacustrine mateials, and Dark Brown soils formed in slightly
stony, loamy glacial till (Weyburn) ; loam surface textures .
Mainly orthic Scott soils, with Hanley solonetzic soils on lower slopes, orthic
Weyburn soilson upper slopes, and saline soils on lowerslopes.
Dark Brown soils formed in a mixture of shallow, silty lacustrine materials
(Scott) and slightly stony, loamyglacial till (Weyburn) ; loam surfacetextures.
Mainly orthic Scott soils, with orthicWeyburn soils on upperslopes.

Mainly orthic Scott soils, with eluviated Scott soils on lower slopes, and orthic
Weyburn soilson upper slopes .

Mainly orthic Scott soils, with orthic Weyburn soils on upper slopes, and calcareous
Weyburn soilson knolls .

Mainly orthic Scott soils, with eluviated Scott soils on lower slopes, and orthic and
calcareous Weyburn soils on upperslopes and ridges .

Mainly orthic Scott soils, with orthic Weyburn soils on upper slopes, and saline soils
on lower slopes .
Dark Brown soilsformed in slightly stony, loamy glacial till ; loam surfacetex-
tures .
Mainly orthicWeyburn soils .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls .

Dark Brown soils formed in a mixture of slightly stony, loamy glacial till
(Weyburn) and shallow, loamy lacustrine materials (Bradwell) ; loam (Wr) to
fine sandy loam (Br) surfacetextures .

Mainly orthicWeyburn soils, with orthic Bradwell soils on lowerslopes.

Dark Brown soils formed in a mixture of slightly stony, loamy glacial till
(Weyburn) and shallow, silty lacustrine materials (Scott) ; loam surface tex-
tures .
Mainly orthicWeyburn soils, with orthic and eluviated Scottsoilson lower slopes .

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes and
knolls, and orthic Scott soilson lowerslopes.

Mainly orthic Weyburn soils, with calcareous Weyburn soils on upper slopes of
ridges, and orthic and eluviated Scott soils on lower slopes .

Mainly orthic Weyburn soils, with orthic Scott soils on midslopes, and saline soils
on lower slopes .

Poorly drained soils and shallow open water associated with wet, depres-
sional areas ; variablesurfacetextures.

Wet Meadows . Mainly poorly drained soils, with shallowopen water in central areas .

Marshes . A mixture of poorly drained soils andshallow openwater.

Open water wetlands . Mainly shallowopen water, with poorlydrained soils in margi-
nalareas .
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SEQUENCE OF MAP SYMBOLS SLOPE CLASSES

Map Unit
SlopeClass

Class Description Class Description

1 Nearly level- slopes of0.5%' orless. 5 Strongly sloping-slopes up to15%butdominantly10-15% .e .g .. -
3

2 Very gently sloping-slopes upto2%butdominantly 0.5to2% . 6 Steeply sloping-slopes upto30%butdominantly 15-30%.

3 Gently sloping-slopes upto5%butdominantly 2-5%. 7 Verysteeply sloping-slopes dominantlygreater than 30% .

4 Moderately sloping-slopes upto10%butdominantly5-10% . ' A 1% slope is a 1 metre difference in elevation in a horizontal dis-



DESCRIPTION OF SOILS

ASQUITH (Aq) SOILS

Asquith soils are Dark Brown soils that occur ex-
tensively in an area south of the Killsquaw Lakes
and north of Muddy Lake in the Tramping Lake
municipality . They occur less extensively near
Thackeray Lake in the Buffalo municipality . As-
quith soils, althoughmainly neutral in reaction, may
range from moderately acid to alkaline . These soils
are formed in sandy fluvial materials containing less
than 15% clay . Asquith soils occur most frequently
on undulating landscapes with very gentle to moder-
ate slopes . Surface textures range from loamy sand
to sandyloam.

KindsofAsquith Soils

Two kinds of Asquith soils are recognized in the
Tramping Lake and Buffalo municipalities . They re-
flect differences due to the influence ofwind erosion.

Orthic Asquith

	

The orthic Asquith soil oc-
curs on mid- andlower slopes in most landscapes but
may occupy upper positions where slopes are gentle .
It is a rapidly drained soil with adark-brown surface
or Ahorizon 10 to 20 cm thick, underlain by abrown-
ish-colored B horizon 40 to 100 cm thick, and a yel-
lowish-brown, weakly calcareous C horizon . In some
areas, wind erosion has removed part of the A hori-
zon, with subsequent mixing ofA andB horizons dur-
ing cultivation . Surface textures are usually sandy
loam.

Eroded Asquith

	

Theeroded Asquith soil oc-
curs mainly on mid- and upper slopes where wind
erosion is more severe . It is a rapidly drained soil
similar to the orthic Asquith in profile development
except for a lighter-colored, thinner surface horizon
with less organic matter and fertility.

Map Units ofAsquithSoils

Aql

	

This map unit consists almost entirely of or-
thic Asquith soils and is associated with un-
dulating landscapes having relatively long,

very gentle to moderate slopes . These areas are al-
most devoid of light-colored knolls and poorly
drained depressions .
Ag10 This map unit consists mainly of orthic As-

quith soils with eroded Asquith on upper
slopes or knolls . They are generally associated

with undulating landscapes having relatively long,
very gentle to gentle slopes . Wind-eroded knolls and
partially filled depressions are strong indicators of
the contribution of cultivation to wind erosion
throughoutthe area (Fig . 20).

Agricultural Properties ofAsquith Soils

Asquith soils are poor agricultural soils ofcapa-
bility classes 4 and 5. A strong moisture deficit, im-
parted by the semiarid regional climate and a very
low water-holding capacity, and susceptibility to
wind erosion represent serious limitations to agricul-
ture .

The loamy sand Asquith soils do not produce ad-
equate trash cover from annual crops to adequately
protect the soil surface from wind erosion, hence,
they are rated in capability class 5 as they are best
suited for forage production .

The sandy loam Asquith soils, capability class 4,
are marginal for sustained production of cultivated
crops. Good management of these soils involves re
ducing or eliminating summerfallow, maintenance
of all crop residues, frequent inclusion of forages in
crop rotations, strip cropping, and establishment of
strategically-placed shelterbelts . It is important that
forages be fertilized properly .

The orthic Asquith anderoded Asquith soils are
neutral to slightly acid in reaction, generally low in
organic matter, low in available phosphorus andmay
be low in available potassium . Acidity does not affect
the productivity of most crops and liming is not nec-
essary .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

ASQUITH-BIGGAR (AgBg) SOILS

Asquith-Biggar soils are Dark Brown soils that
occur throughout the Reford municipality . These
neutral to slightly acid soils have formed in a mix
ture of sandy(Asquith) and gravelly (Biggar) fluvial
materials. The Asquith-Biggar soils are usually
stone free but contain variable amounts of gravelly
materials. These soils occur most frequently on un-
dulating landscapes with gentle slopes . Surface tex-
tures range from loamy sand to gravelly sandyloam .

KindsofAsquith-Biggar Soils

Orthic Asquith, orthic Biggar and saline soils
are the three kinds of soils recognized in Asquith-
Biggar areas in this map area. They reflect the two
parent materials and the saline conditions that occur
in some areas. Theorthic Asquith is described under
Asquith Soils . Theorthic Biggar andthe saline soils
are described below.

Orthic Biggar

	

The orthic Biggar occurs in
most slope positions . It is a rapidly drained soil with
a dark-brown surface or A horizon 10 to 15 cm thick,
underlain by a brownish-colored B horizon, and a
grayish-colored, moderately calcareous C horizon. It
has a loamy sand texture which is often quite
gravelly . Some of the orthic Biggar soils have been
affected to varying degrees bywind erosion.

Saline Soils

	

These soils always occur on
lower slopes . They usually closely resemble the or-
thic Asquith or orthic Biggar except for the presence
of soluble salts, commonly within 50 cm of the sur-
face . The salts occur as a light-colored surface crust
or as small, white specks within the soil, although,
salts may not always be visible . The presence of
saline soils is often reflected in patchy or poor crop
growth .

MapUnitsofAsquith-Biggar Soils

AgBgl This map unit consists of orthic Asquith
soils intermixed with orthic Biggar soils .
They are generally associated with undulat

ing landscapes that have gentle slopes . Wind erosion
can be quite severe on some of the coarser-textured,
loamysand to sand soils .
AgBg9 Mainly orthic Asquith soils with orthic Big-

gar soils intermixed, and saline soils on the
lower slopes . Areas of these soils are similar

to AgBgl areas except that saline soils have de-
veloped on some lower slopes and in depressions .

Fig . 20 This field ofAg10 has undergone moderate to severe wind erosion in the presence
ofalighttrash cover.

22

Agricultural Properties of Asquith-Biggar Soils

The orthic Asquith and orthic Biggar soils are
poor agricultural soils of capability class 4 or 5. The
sandy loam soils are class 4 and the loamy sand soils
are class 5 . Astrongmoisture deficit, imparted by the
semiarid regional climate and a low water-holding
capacity, high susceptibility to wind erosion, and sa-
linity are serious limitations to the production of
common field crops. Asquith-Biggar soils are gener-
ally marginal for sustained production of cultivated
crops andare best suited for forage production .

The orthic Asquith and orthic Biggar soils are
neutral to slightly acid in reaction, generally low in
organic matter and available phosphorus, and, may
be low in available potassium . Acidity does not affect
the productivity of most crops and liming is not nec-
essary . These soils are very susceptible to wind ero-
sion when cultivated. Good management of these
soils involves reducing or eliminating summerfal-
low, maintenance ofcrop residues, frequent inclusion
offorages in crop rotations, strip cropping, and estab-
lishment ofshelterbelts .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

ASQUITH-BRADWELL (AgBr) SOILS

Asquith-Bradwell soils are Dark Brown soils
that occur extensively in the northwestern portion of
Tramping Lake municipality . These slightly acid to
neutral soils have formed in a mixture of sandy flu-
vial (Asquith) andloamy lacustrine (Bradwell) mate-
rials. The Asquith soils have less than 15% clay and
greater than 50%sand, while the Bradwell soils have,
greater than 15% clay and more than 50% sand .
These soils usually occur on undulating landscapes
with very gentle to gentle slopes . Surface textures
range from loamy sand (Asquith) to very fine sandy
loam (Bradwell) .

KindsofAsquith-Bradwell Soils

Orthic Asquith, orthic Bradwell and saline soils
are the kinds of soils recognized in Asquith-Bradwell
areas in this map area . They reflect differences be
tween sandy and loamy parent materials and saline
conditions that occur in some areas. These soils are
described underAsquith Soils andBradwell Soils ex-
cept for the saline soils whichare described below.

Saline Soils

	

These soils always occur on
lower slopes . They usually closely resemble orthic
Asquith or orthic Bradwell except for the presence of
soluble salts, commonly within 50 cm of the surface.
The salts occur as a light-colored surface crust or as
small, white specks within the soil . The presence of
saline soils is often reflected in patchy or poor crop
growth .

Map Units of Asquith-Bradwell Soils

AgBrl Mainly orthic Asquith soils, with orthic
Bradwell soils intermixed . The landscape is
undulating with gentle slopes .

AgBr9 Mainly orthic Asquith soils, with lesser
amounts of orthic Bradwell on mid- and
upper slopes, and saline soils on lower

slopes .

Agricultural Properties of Asquith-Bradwell
Soils

Asquith-Bradwell soils are fair to poor agricul-
tural soils of capability classes 3 and 4. A strong
moisture deficit, imparted by the semiarid regional
climate and a low water-holding capacity, as well as
a high susceptibility to wind erosion are the main
limitations to the production of common field crops.
The presence of saline soils will reduce the capability
ofthese soils to class 5.

The orthic Asquith and orthic Bradwell soils
have a low to moderate amount of organic matter in
the A horizon. They are slightly acid to neutral in
reaction, low in available phosphorus and high in
available potassium . Consequently, crops grown on
these soils respond to the addition of nitrogen and
phosphorus fertilizers . Acidity does not affect the
productivity of most crops and liming is not neces-
sary .

Asquith-Bradwell soils have a weak cloddy
structure that breaks easily to fine granular and
single grain, hence, their susceptibility to wind ero
sion is high . Soil conservation practices such as re-
ducing or eliminating tillage, maintenance ofall crop



residues, frequent inclusion of forages in crop rota-
tions, strip cropping and establishment of strategi-
cally-placed shelterbelts should be utilized to control
wind erosion.

Saline soils result from the movement of excess
water through the soil and the subsequent increase
in soluble salt content ofthe soil upon evaporation of
this water. Management practices aimed at control-
ling the movement of water through the soil are rec-
ommended . The Soil Salinity section of this report
discusses the nature and cause of soil salinity and
provides general guidelines for the management of
saline soils .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

BRADWELL (Br) SOILS

Bradwell soils are Dark Brown soils that occur
inextensively in each municipality of the map area.
These neutral to slightly acid soils have formed in
moderately calcareous, loamy lacustrine material .
They contain greater than 15% clay and 50% sand ;
hence, they have more clay than Asquith soils and
usually have less than Elstow soils. These soils usu-
ally occur on undulating landscapes with very gentle
to gentle slopes . Surface textures are mostly fine
sandy loam andvery fine sandyloam . Bradwell soils
are usually stone free .

KindsofBradwell Soils

Three kinds of Bradwell soils are recognized in
this map area . They reflect the influence of topog-
raphy in redistributing precipitation and in deter-
mining soil drainage and salinity .

Orthic Bradwell

	

The orthic Bradwell soil
may be encountered in most slope positions, but oc-
curs mainly on midslopes . It is a well-drained soil
with a dark-brown A horizon 12 to 15 cm thick, un-
derlain by a reddish-brown B horizon 40 to 70 cm
thick, and a grayish-colored, moderately calcareous
C horizon . The texture ofthese horizons ranges from
fine sandyloam to veryfine sandyloam .

Eluviated Bradwell

	

The eluviated Brad-
well soil occurs on moist, lower slopes of the land-
scape. It hasathickerAhorizon than the orthic Brad
well and a grayish-brown layer separates the dark-
brownAhorizon from abrown-coloredB horizon .

Saline Bradwell

	

The saline Bradwell usu-
ally occurs on lower slopes . It has many features in
common with orthic Bradwell and eluviated Brad-
well soils except for the presence ofsalts at the 20 to
50 cm depth. The salts usually occur as small, white
specks in the B or C horizon. Solonetzic soils with
hard, columnar B horizons are often associated with
these saline soils.

MapUnitsofBradwell Soils

Brl Mainly orthic Bradwell soils on undulating
landscapes with very gentle to gentle slopes .

Br5 Mainly orthic and eluviated Bradwell soils
over most of the landscape, with saline Brad-
well soils andoccasional saline Solonetzic soils

on lower slopes . The landscape is undulating with
gentle slopes .

Agricultural Properties of Bradwell Soils

Bradwell soils, particularly the orthic Bradwell,
are fair agricultural soils ofcapability class 3. Amod-
erate moisture deficit, imparted by the semiarid re
gional climate and a moderate water-holding capac-
ity, is the main limitation to the production of com-
monfield crops. Salinity usually reduces the capabil-
ity ofthese soils to class 5.

The Bradwell soils have a low to moderate
amount of organic matter in theAhorizon. They are
neutral to slightly acid in reaction, low in available
phosphorus and high in available potassium. Crops
grown on these soils respond to additions ofnitrogen
andphosphorus fertilizers . Acidity does not affect the
productivity of most crops and liming is not neces-
sary .

Bradwell soils have a weak to moderate cloddy
structure that breaks to fine granular and single
grain, hence, their susceptibility to wind erosion is
moderately high . Relatively high infiltration rates
and gentle slopes result in a low susceptibility to
water erosion, except on frozen soils andlong slopes .
Good management of these soils involves reducing
tillage, maintenance ofall crop residues, frequent in-

elusion of forages in crop rotations, strip cropping,
and establishment of strategically-placed shelter-
belts .

The Soil Salinity section, found in a later section
of this report, discusses the nature and origin of
saline soils and provides general guidelines for their
management .

More information on various soil and landscape
characteristics andagriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

BRADWELL-ASQUITH (BrAq) SOILS

The Bradwell-Asquith soils are Dark Brown
soils that occur in the Tramping Lake municipality .
These slightly acid to neutral soils have formed in a
mixture of loamy lacustrine (Bradwell) and sandy
fluvial (Asquith) materials . These soils usually occur
on undulating landscapes with very gentle to moder-
ate slopes . Surface textures range from very fine
sandyloam (Bradwell) to loamy sand (Asquith) .

KindsofBradwell-Asquith Soils

Orthic Bradwell and orthic Asquith are the
kinds of soils recognized in Bradwell-Asquith areas
in this map area . They reflect differences between
the loamy and sandy parent materials that occur in
these areas. These soils are describedunderBradwell
Soils andAsquith Soils.

Map Units of Bradwell-Asquith Soils

BrAg1 Mainly orthic Bradwell soils, with orthic As-
quith soils intermixed . These soils occur
randomly on undulating and hummocky

landscapes with dominantly gentle to moderate
slopes .

Agricultural Properties of Bradwell-Asquith
Soils

Bradwell-Asquith soils are fair to poor agricul-
tural soils of capability classes 3 and 4. A moderate
moisture deficit, imparted by the semiarid regional
climate and a moderate to low water-holding capac-
ity, is the main limitation to the production of com-
monfield crops.

Bradwell-Asquith soils have a low to moderate
amount of organic matter in the A horizon . They are
slightly acid to neutral in reaction, low in available
phosphorus and high in available potassium. Crops
grown on these soils will respond to additions of ni-
trogen and phosphorus fertilizers . Acidity does not
seriously affect the productivity of most crops and
liming is not necessary .

Bradwell-Asquith soils have aweak to moderate
cloddy structure that breaks easily to fine granular
and single grain, hence, their susceptibility to wind
erosion is moderately-high . Relatively high infiltra-
tion rates and gentle slopes result in a low suscepti-
bility to water erosion . It is important to utilize soil
conservation practices such as reduced tillage, fre-
quent inclusion of forages in crop rotations, strip
cropping, and shelterbelts to control wind erosion.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

BRADWELL-ELSTOW (BrEw) SOILS

Bradwell-Elstow soils are Dark Brownsoils that
occur in the northwestern part ofthe Tramping Lake
map area . These slightly acid to neutral soils have
formed in a mixture of loamy (Bradwell) and silty
(Elstow) lacustrine materials. The Bradwell soils
have less clay andmore sand than Elstow soils . These
soils usually occur on undulating landscapes with
gentle to moderate slopes . Surface textures range
from fine sandyloam (Bradwell) to silt loam (Elstow) .

Kindsof Bradwell-Elstow Soils

Orthic Bradwell, orthic Elstow and eluviated
Elstow are the kinds of soils that occur in Bradwell-
Elstow areas in this map area . They reflect differ
ences between the loamy and silty parent materials
and the influence of topography in redistributing
precipitation . These soils are described under Brad-
well Soils and Elstow Soils.

MapUnits ofBradwell-Elstow Soils

BrEw3 Mainly orthic Bradwell soils on mid- and
upper slopes, with orthic and eluviated
Elstow soils on lower slopes . This map unit

is associated with undulating landscapes with gentle
slopes .

Agricultural Properties of Bradwell-Elstow
Soils

Bradwell-Elstow soils are fair agricultural soils
ofcapability class 3. A moderate moisture deficit, im-
parted by the semiarid regional climate and amoder
ate water-holding capacity, is the main limitation to
the production ofcommon field crops.

Bradwell-Elstow soils have a moderate amount
of organic matter in the A horizon. They are slightly
acid to neutral in reaction, low in available phos-
phorus and high in available potassium . Con-
sequently, crops grown on these soils respond to addi-
tions of nitrogen and phosphorus fertilizers . Acidity
does not seriously affect the productivity of most
crops andliming is not necessary.

Thedominant Bradwell soils have aweak cloddy
structure that breaks easily to fine granular and
single grain, hence, their susceptibility to wind ero
sion is moderately high . The Elstow soils are moder-
ately susceptible to wind erosion . Good management
of these soils involves reducing summerfallow,
maintenance ofall crop residues, frequent inclusion
offorages in crop rotations, strip cropping and estab-
lishment ofstrategically-placed shelterbelts .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

BRADWELL-HANLEY (BrHy) CLAY
SUBSTRATE SOILS

Bradwell-Hanley soils with clay substrates are a
mixture of Dark Brown and Solonetzic soils located
immediately northeast of Muddy Lake in Tramping
Lake municipality . They are situated betweensandy
soils at higher elevations to the north andclayey soils
at lower elevations to the south. These slightly acid
soils have formed in shallow, loamylacustrine (Brad-
well) and shallow, silty lacustrine (Hanley) mate-
rials, underlain by clay . Bradwell soils occur where
the loamy overlay is greater than 50 cm andthe Han-
ley soils where the loamy overlay is thinner. These
soils occur on undulating landscapes with very gen-
tle slopes . Thesurface texture is fine sandyloam.

Kinds ofBradwell-Hanley Soils

Orthic Bradwell and Hanley soils are the kinds
of soils recognized in Bradwell-Hanley areas in this
maparea . They largely reflect the varying thickness
of the loamy lacustrine parent materials and the
saline conditions that occur in some areas .

Orthic Bradwell

	

The orthic Bradwell soil
with a -clay substrate, occurs on upper slopes . It is a
well-drained soil with a dark-brown A horizon 12 to
15 cm thick, overlying abrown B horizon 40 to 70 cm
thick, and a dark-colored, clayey Chorizon.

Hanley Soils The Hanley solonetzic soil
with clay substrate occurs on lower slopes in areas
where the loamy overlay is thinner. They have an A
horizon 10 to 15 cm thick that has formed in loamy
material, underlain by a hard B horizon that has
formed in clayey material ; theB horizon is underlain
by a dark-colored C horizon.

Map Units of Bradwell-Hanley Soils

BrHy3C Mainly orthic Bradwell soils on mid- and
upper slopes, with Hanley solonetzic soils
on lower slopes . These soils occur on un-

dulating landscapes with very gentle slopes .

Agricultural Properties of Bradwell-Hanley
Soils

Bradwell-Hanley soils are fair agricultural soils
of capability class 3. A relatively hard B horizon in
the Hanley soils, and amoderate moisture deficit im
parted by the semiarid regional climate andamoder-
ate water-holding capacity, are the main limitations
to the production of common field crops. The hard B
horizon ofthe Hanley soils impedes rootdevelopment
and uptake of moisture and nutrients, and prevents
normal water infiltration.



These soils have a moderate amount of organic
matter in the A horizon. They are slightly acid in
reaction, low in available phosphorus and high in
available potassium . Consequently, crops grown on
these soils respond to additions ofnitrogen and phos-
phorus fertilizers . Acidity does not affect the produc-
tivity ofmost grain crops and liming is not necessary .

These soils are located on long slopes, and there-
fore are highly susceptible to water erosion. These
soils have aweak, cloddy structure that breaks easily
to fine granular, hence, their susceptibility to wind
erosion is moderately high . Soil conservation prac-
tices such as reduced tillage, maintenance ofcrop res-
idues, inclusion of forages in crop rotations, strip
cropping, andestablishment ofshelterbelts should be
utilized to effectively control wind erosion.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthisreport .

BRADWELL-WEYBURN (BrWr) SOILS

Bradwell-Weyburn soils are Dark Brown soils
that occur on the eastern side ofReford municipality .
These slightly acid to slightly alkaline soils are
formed in a mixture of loamy lacustrine materials
(Bradwell) and slightly stony, loamy glacial till
(Weyburn) . In these areas the Bradwell materials
were deposited over the till so that the Bradwell soils
occur mainly on mid- and lower slopes and the
Weyburn soils on upper slopes . The lacustrine mate-
rial (Bradwell) is usually shallow (less than one
metre) over the till . These soils occur on undulating
landscapes with gentle slopes . Surface textures
range from fine sandyloam to loam .

KindsofBradwell-Weyburn Soils

Orthic Bradwell and orthic Weyburn are the
kinds ofsoils recognized in Bradwell-Weyburn areas
in this map area . They reflect differences between
the lacustrine and glacial till parent materials that
occur in these areas. The orthic Bradwell, till sub-
strate, is described below. The orthic Weyburn is de-
scribed underWeyburn Soils .

Orthic Bradwell

	

Theorthic Bradwell occurs
on mid- andlower slopes . It is a well-drained soil with
a dark-brown A horizon 12 to 15 cm thick, underlain
by a reddish-brown B horizon, and a grayish C hori-
zon. The A andB horizons have formed in fine sandy
loam material, while the C horizon is composed of
slightly stony, loamy glacial till .

Map UnitsofBradwell-Weyburn Soils

BrWrl Mainly orthic Bradwell soils on mid- and
lower slopes, with orthic Weyburn soils on
upper slopes . The landscape is undulating

with gentle slopes . There are minor amounts of cal-
careous Weyburn soils (described under Weyburn
soils) on knolls, occupying less than 10% ofthe area .
There are also minor amounts of sloughs present in
this area .

Agricultural Properties of Bradwell-Weyburn
Soils

The Bradwell-Weyburn soils are fair agricul-
tural soils of capability class 3 . A moderate moisture
deficit, imparted by the semi-arid regional climate
and a moderate water-holding capacity, is the main
limitation to the production ofcommon field crops.

The Bradwell-Weyburn soils have a moderate
amount of organic matter in the A horizon. They are
slightly acid to slightly alkaline in reaction, low in
available phosphorus and high in available potas-
sium. Consequently, crops grown on these soils re-
spond to additions of nitrogen and phosphorus fer-
tilizers . Acidity does not affect the productivity of
most crops andliming is not necessary.

Bradwell soils have aweak cloddy structure that
breaks easily to fine granular and single grain,
hence, their susceptibility to wind erosion is moder
ately high . Relatively high infiltration rates and
gentle slopes result in low water erosion susceptibil-
ity except on frozen soils and long slopes . Good man-
agement of these soils involves reducing tillage,
maintenance ofcrop residues, inclusion of forages in
crop rotations, strip cropping, and establishment of
shelterbelts .

Stones are common on the knolls in Bradwell-
Weyburn soils.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

CUTKNIFE (Cf) SOILS

Cutknife soils are Black soils that occur in a
small area in the northwestern portion ofthe Buffalo
map area . These slightly to moderately acid soils
have formed in shallow, silty lacustrine materials, 30
to 100 cm thick that are underlain by glacial till .
They occur on undulating landscapes with very gen-
tle slopes . Thesurface texture is usually loam .

Kinds ofCutknife Soils

Orthic Cutknife, eluviated Cutknife and saline
Cutknife are the kinds ofCutknife soils recognized in
this municipality . They reflect the influence oftopog
raphy in redistributing precipitation and in deter-
mining soil drainage and salinity .

Orthic Cutknife

	

The orthic Cutknife soil oc-
curs throughout the major portion of the landscape .
It is a well-drained soil with a black A horizon 13 to
16 cm thick, over a reddish-brown B horizon 34 to 48
cm thick, and a grayish, moderately calcareous C
horizon. The A and B horizons are formed in the
loamy lacustrine material and the C horizon is usu-
ally slightly stony glacial till .

Eluviated Cutknife

	

Theeluviated Cutknife
soil occurs on moist, lower slopes . It has a thicker A
horizon than the orthic Cutknife and a grayish
brown layer separates the black A horizon from a
brown-colored B horizon. The C horizon is usually
slightly stony glacial till .

Saline Cutknife

	

The saline Cutknife soil oc-
curs on lower slopes, often surrounding sloughs or
poorly drained depressional areas, and along drain
age channels or gullies. It often closely resembles the
orthic Cutknife or eluviated Cutknife except for the
presence ofsoluble salts, usually within 50 cm ofthe
surface. The salts usually occur as a light-colored
surface crust or as small, white specks in the soil it-
self. Thepresence ofsaline soils is usually recognized
by reduced or patchy crop growth.

MapUnitsofCutknife Soils

Cf3 Mainly orthic Cutknife soils, with eluviated
Cutknife soils on lower slopes . These soils
occur on undulating landscapes with very gen

tle slopes where there are few knolls or depressions
(Fig . 21) .

Fig . 21 The Cf3 soil landscape is characterized by gently sloping topography . Depre-
ssions may be present, but they tend to be shallow and capable of cropping
in most years .

Fig. 22 Field of Canola on Cf9 soils show signs of yield redution due to saline soils
that occur in this map unit . Note the irregular pattern and area which is af-
fected .

Cf9

	

Mainly orthic Cutknife soils, with saline soils
on lower slopes. These soils occur on undulat-
ing landscapes with very gentle slopes (Fig .

22) . The saline soils occupy at least 40% of the land-
scape.

Agricultural Properties of Cutknife Soils

Cutknife soils, particularly the typical or orthic
Cutknife soils, are good agricultural soils of capabil-
ity class 2 . A slight moisture deficit, imparted by the
subhumid regional climate and a moderate water-
holding capacity, is the main agricultural limitation
ofthese soils.

Cutknife soils have a moderately high amount of
organic matter in the A horizon. Low pH values (5 .0
to 6.0) are commonly encountered on mid- and lower
slope positions . In spite ofthese low values, the yields
ofgrain crops are not seriously affected, but yields of
alfalfa or sweet clover may be reduced considerably .
Liming may be required to curb the negative effects
oflowpH on legumes. These soils are low in available
phosphorus and high in available potassium . Crops
grown on these soils respond well to additions of ni-
trogen andphosphorus fertilizers .

Water erosion is not a serious problem on
Cutknife soils . Wind erosion can become a serious
problem if soil conservation practices such as mini
mum tillage and maintenance oftrash cover are not
utilized .

The saline soils of the Cf9 map unit have suffi-
cient salinity at or near the surface to depress crop
yields in most years. The Soil Salinity section ofthis
report discusses the nature and origin of saline soils
and provides general guidelines for their manage-
ment.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

CUTKNIFE-HAMLIN (CfHm) SOILS

Cutknife-Hamlin soils are Black soils that occur
inextensively in the northwestern portion ofthe Buf-
falo municipality . These neutral to moderately acid
soils have formed in amixture of shallow, silty lacus-
trine materials, 30 to 100 cm thick, underlain by gla-
cial till (Cutknife) and loamy lacustrine materials



(Hamlin) . They occur on undulating landscapes hav-
ing very gentle slopes . Surface textures range from
loam to fine sandyloam .

Kindsof Cutknife-Hamlin Soils

Orthic Cutknife, eluviated Cutknife, orthic
Hamlin, and saline soils are the kinds of soils recog-
nized in Cutknife-Hamlin areas in this map area .
They reflect the two parent materials and the influ-
ence of topography in redistributing precipitation
and in determining soil drainage and salinity . These
soils are described under Cutknife Soils with the ex-
ception of the orthic Hamlin soil which is described
below.

Orthic Hamlin

	

The orthic Hamlin soil oc-
cupies about 20% of the Cutknife-Hamlin area and
occurs on lower slopes of a landscape associated with
aminor drainageway. It is a well-drained soil with a
black A horizon 12 to 15 cm thick, underlain by a
brownish-colored B horizon 40 to 80 cm thick, and a
grayish-colored C horizon.

Map Units of Cutknife-Hamlin Soils

CfHm3 Mainly orthic Cutknife soils, with orthic
Hamlin soils on upper slopes and knolls,
and eluviated Cutknife soils on lower

slopes . These soils are characteristically 30 to 60 cm
thick andunderlain by glacial till .
CfHm9 Mainly orthic Cutknife soils, with orthic

Hamlin soils, and saline Cutknife soils on
lower slopes .

Agricultural Properties of Cutknife-Hamlin
Soils

The Cutknife soils which form the major part of
this mapunit are good agricultural soils ofcapability
class 2 . The agricultural properties of the orthic and
eluviated Cutknife soils are described under
Cutknife soils.

The Hamlin soils are fair agricultural soils of
capability class 3.Aslight moisture deficit, imparted
by the subhumid regional climate and a moderate
water-holding capacity, is the main agricultural
limitation ofthese soils.

The Hamlin soils have a moderately high
amount of organic matter in the A horizon. These
soils are neutral to slightly acid . They are low in
available phosphorus and high in available potas-
sium . They respond well to additions of nitrogen and
phosphorus fertilizers . Acidity does not affect the
productivity of most crops, and liming is not neces-
sary .

The Hamlin soils have a weak, cloddy surface
structure and are quite susceptible to wind erosion .
Relatively high infiltration rates and short, gentle
slopes result in a low susceptibility to watererosion .
Reduced tillage, maintenance of crop residues, strip
cropping, andestablishment of shelterbelts are effec-
tive methods ofcontrolling wind erosion.

A few stones can be expected on the knolls in
Cutknife-Hamlin soil areas.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

CUTKNIFE-MAYFAIR (CfMf) SOILS

Cutknife-Mayfair soils are Black soils that occur
extensively across the northern portion ofthe Buffalo
municipality . These neutral to moderately acid soils
have formed in a mixture of shallow, silty lacustrine
materials 30 to 100 cm thick underlain by glacial till
(Cutknife) and slightly stony, loamy glacial till
(Mayfair) . The Cutknife soils occur mainly on mid-
and lower slopes and the Mayfair soils on upper
slopes . These soils occur on undulating and dissected
undulating landscapes with very gentle to gentle
slopes and on undulating-ridged landscapes with
very gentle to strong slopes . The most common sur-
face texture is loam .

Kindsof Cutknife-Mayfair Soils

Orthic Cutknife, eluviated Cutknife, saline
Cutknife, orthic Mayfairandcalcareous Mayfair are
the kinds of soils recognized in Cutknife- Mayfair
areas in this map area . They reflect differences be-
tweenthe lacustrine and glacial till parent materials
and the influence of topography in redistributing
precipitation and in determining soil drainage and
salinity . These soils are described under Cutknife
Soils andMayfair Soils.

MapUnitsofCutknife-Mayfair Soils

CfMf3 Mainly orthic Cutknife soils, with eluviated
Cutknife soils on lower slopes, and orthic
Mayfair soils on upper slopes and knolls .

These soils occur on undulating and dissected un-
dulating landscapes with very gentle to gentle
slopes . The undulating landscapes of CfMf3 soils
have very few knolls or depressions . They are very
similar to landscapes ofStWr3 soils shown in Fig. 30 .
CfMf7 Mainly orthic Cutknife soils, with eluviated

Cutknife soils on lower slopes, and orthic and
calcareous Mayfair soils on ridges . This map

unit occurs on mixed undulating and ridged land-
scapes with slopes ranging from gentle to strong. The
ridges occur randomly throughout the area and com-
prise about20%ofthe delineation. Theridges maybe
as high as 5 m and many have steep sides. The un-
dulating landscape between the ridges usually has
very gentle to gentle slopes . These landscapes are
very similar to those of the CfWr7 soils shown in
Figs . 23aand23b.
CfMf9 Mainly orthic Cutknife soils, with orthic

Mayfair soils on upper slopes, and saline
Cutknife soils on lower slopes . This map unit

occurs on undulating and dissected undulating land-
scapes with very gentle to moderate slopes . The
saline soils commonly occupy between 15 and30% of
a delineation. These landscapes are very similar to
those ofthe Cf9 soils shown in Fig. 22 .

Agricultural Properties of Cutknife-Mayfair
Soils

The Cutknife-Mayfair soils, particularly the or-
thic andeluviated soils, are good agricultural soils of
capability class 2. A slight moisture deficit, imparted
by the subhumid regional climate and a moderate
water-holding capacity, is the main limitation to the
production of common field crops. The calcareous
Mayfair and, to a lesser extent, the orthic Mayfair oc-
curring on knolls and upper slopes are locally dry be-
cause of increased runoff' and have low nutrient re-
serves, particularly phosphorus. The Mayfair soils
occurringon steep slopes are difficultto farm.

Cutknife-Mayfair soils have a moderately high
amount of organic matter in the A horizon. These
soils are neutral to moderately acid, low in available
phosphorus, and high in available potassium . They
respond well to additions of nitrogen andphosphorus
fertilizers . Acidity does not affect the productivity of
most crops andliming is not necessary . The moderate
to strong slopes ofthe CfMf7map unit are highly sus-
ceptible to wind and water erosion. It is important
that these strongly sloping components of the land-
scape receive special management with attention
given to soil conservation practices such as mainte-
nance of trash cover, minimum tillage, contour til-
lage, andestablishment ofgrassed areas.

Saline soils occupy 20 to 30% of the CfMf9 areas.
Salinity is a problem in these areas and will seriously
depress crop yields in most years. Soil salinity is
caused by themovement of excess water through the
soil and the subsequent increase in soluble salt con-
tent of the soil upon evaporation ofthis water. Man-
agement practices aimed at controlling the move-
ment of water through the soil are recommended.
The Soil Salinity section of this report discusses the
nature and causes of soil salinity and provides gen-
eral guidelines for the management ofsaline soils .

Regular stone clearing can be expected primar-

Calcareous Weyburn

	

Orthic Weyburn
0

A horizon
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ily with the ridged landscapes ofthe CfMf7 mapunit ;
othermap units often have afew stones on knolls .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

CUTKNIFE-WEYBURN (CfWr) SOILS

Cutknife-Weyburn soils are a mixture of Black
(Cutknife) and Dark Brown (Weyburn) soils that
occur in the central portion of the Buffalo municipal
ity. These slightly alkaline to moderately acid soils
have formed in a mixture of shallow, silty lacustrine
materials 30 to 100cm thick underlain by glacial till
(Cutknife), and slightly stony, loamy glacial till
(Weyburn) . The Cutknife soils occur mainly on mid-
and lower slopes and the Weyburn soils on upper
slopes . These soils occur on mixed ridged and un-
dulating landscapes with very gentle to strong
slopes . Themost common surfacetexture is loam .

Kinds ofCutknife-Weyburn Soils

Orthic Cutknife, eluviated Cutknife, saline
Cutknife, orthic Weyburn and calcareous Weyburn
are the kinds of soils recognized in Cutknife
Weyburn areas in this map area . They reflect differ-
ences between the lacustrine and glacial till parent
materials and the influence of topography in redis-
tributing precipitation and in determining soil
drainage and salinity. These soils are described
underCutknife Soils andWeyburn Soils .

MapUnitsofCutknife-Weyburn Soils

CfWr7 Mainly orthic Cutknife soils, with eluviated
Cutknife soils on lower slopes, and calcare-
ous andorthic Weyburn soils on ridges . This

map unit occurs on mixed undulating and ridged
landscapes with slopes ranging from very gentle to
strong . The ridges occur randomly throughout the
area and comprise about20% of the delineation. The
ridges are often as high as five metres and many have
steep sides. The undulating landscape between the
ridges has very gentle to gentle slopes (Figs. 23a and
23b) .

Fig. 23a Steep ridges cutting across gently undulating
plains are characteristic ofCfWr7map units .

Orthic Cutknife

	

Eluviated Cutknife
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Fig. 23b This cross-section shows the material distribution and succession of soil profiles from a
strongly sloping ridgetothe adjacentgently slopinglandscape ofthe CfWr7map unit.
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CfWr8 Mainly orthic Cutknife soils, with calcare-
ous and orthic Weyburn soils on ridges, and
saline Cutknife soils on lower slopes . This

map unit is essentially the same as the CfWr7 map
unit except that saline Cutknife soils nowreplace the
eluviated Cutknife soils on lower slopes .

Agricultural Properties of Cutknife-Weyburn
Soils

The orthic and eluviated Cutknife soils, which
constitute the greatest areal extent of Cutknife-
Weyburn areas, are good agricultural soils of capa
bility class 2. The orthic and calcareous Weyburn
soils are fair agricultural soils of capability class 3.
TheCutknife soils have moderate drought resistance
but theWeyburn soils, which occur on moderately to
strongly sloping landscapes, have low drought resis-
tance because ofhigh runoff.

Cutknife soils have a moderately high amount of
organic matter in the A horizon whereas Weyburn
soils have moderate to low amounts. Cutknife soils
are slightly to moderately acid in contrast to
Weyburn soils which are neutral to slightly alkaline .
Cutknife-Weyburn soils are low in available phos-
phorus and high in available potassium . These soils
respond well to additions of nitrogen andphosphorus
fertilizers . Acidity does not affect the productivity of
most crops, andliming is not necessary .

Strong slopes of the ridged landscape of the
CfWr7 map unit are highly susceptible to wind and
water erosion and are difficult to farm . It is impera
tive that the strongly sloping components ofthe land-
scape receive special management. Soil conservation
practices such as maintenance of trash cover, mini-
mum tillage, contour tillage, and establishment of
grassed areas should be considered .

Saline soils occupy 20 to 35% ofthe CfWr8areas.
Salinity is a problem in these areas and will seriously
depress crop yields in most years. Soil salinity is
caused by the movement ofexcess water through the
soil and the subsequent increase in soluble salt con-
tent of the soil upon evaporation of this water. Man-
agement practices aimed at controlling the move-
ment of water through the soil are recommended.
The Soil Salinity section of this report discusses the
nature and cause ofsoil salinity andprovides general
guidelines for the management ofsaline soils.

Theoccurrence ofstones is random in nature and
particular areas of Cutknife-Weyburn soils will re-
quire frequent clearing of stones . Stones can be ex
pected on the ridged component of the CfWr7 and
CfWr8mapunits.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties may be found in subsequent sections of this re-
port .

CUTKNIFE-WHITESAND (CfWs) SOILS

Cutknife-Whitesand soils are Black soils that
occur in the northeastern corner of the Buffalo
municipality . These slightly acid to slightly alkaline
soils have formed in amixture ofshallow, silty lacus-
trine (Cutknife) and gravelly fluvial (Whitesand)
materials . The lacustrine material is usually less
than one metre thick and is underlain by either till
or gravelly materials . In some areas, however, the
lacustrine material is thin or absent. These soils
occur on undulating landscapes with very gentle to
gentle slopes . Surface textures range from loam
(Cutknife) to gravelly loamy sand (Whitesand) .

Kinds ofCutknife-Whitesand Soils

Orthic Cutknife, carbonated Cutknife, saline
Cutknife, orthic Whitesand, carbonated Whitesand
and saline Whitesand are the kinds of soils recog
nized in Cutknife-Whitesand areas in this map area .
They reflect differences between the silty and
gravelly parent materials andthe influence oftopog-
raphy in redistributing precipitation and in deter-
mining soil drainage and salinity . Some ofthese soils
are described under Cutknife Soils with the remain-
der being described below.

Carbonated and Saline Cutknife These
soils occur on lower slopes . They are usually imper-
fectly drained and, occasionally, the saline soils may
be poorly drained. They have a black Ahorizon 13 to
20 cm thick, over a very dark or gray-colored C hori-
zon. White specks of salt or white to amber crystals
of gypsum and salt are often visible in these soils to
the surface.

Orthic Whitesand

	

These soils usually occur

on midslopes where soil drainage is good . They have
a thin, black A horizon 8 to 10 cm thick, overlying a
light-brown B horizon, and a grayish-colored C hori-
zon.

Carbonated and Saline Whitesand

	

These
soils occur on lower slopes . They are imperfectly
drained soils. They have a thin, black A horizon 10
to 12 cm thick, over a dark gray-colored C horizon .
Salts andcarbonates are often present to the surface .

MapUnitsofCutknife-Whitesand Soils

CfWs6 Mainly orthic Cutknife soils, with orthic
Whitesand soils on midslopes, and carbon-
ated and saline Whitesand and Cutknife

soils on lower slopes . This map unit occurs on un-
dulating landscapes with very gentle to gentle
slopes . TheWhitesand soils occur in a rather random
manner. Saline soils occupy approximately 40% of
this area .

Agricultural Properties of Cutknife-Whitesand
Soils

The orthic Cutknife soil accounts for approxi-
mately 40% of the Cutknife-Whitesand area . It is a
good agricultural soil of capability class 2. The orthic
Whitesand soil accounts for approximately 20% of
the area . It is a poor agricultural soil of capability
class 4. The carbonated and saline soils account for
about40%ofthis area andare poor agricultural soils
of capability class 5. The carbonated and saline soils
contain sufficient soluble salts to limit their practical
use to salt-tolerant forages . A slight moisture deficit,
imparted by the subhumid regional climate and a
moderate water-holding capacity, is the main ag-
ricultural limitation of Cutknife soils. The
Whitesand soils have astrong moisture deficit due to
a lowwater-holding capacity .

The Cutknife-Whitesand soils have a moder-
ately high amount oforganic matter in theAhorizon .
They are slightly acid to slightly alkaline in reaction,
low in available phosphorus and high in available
potassium . Crops grown on the orthic Cutknife soils,
primarily, will respond well to additions of nitrogen
andphosphorus fertilizers. Acidity does not affect the
productivity of most crops, and liming is not neces-
sary .

Wind erosion is a potential problem particularly
on Whitesand soils . Reduced tillage and mainte-
nance of crop residues are effective methods of con
trolling wind erosion. It may be most desirable to use
large areas of Whitesand soils for forage production
to attain long-term erosion control.

Occasional clearing of stones can be expected in
the Cutknife-Whitesand area.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

CATHKIN (Ct) SOILS

Cathkin soils are a complex of saline and poorly
drained soils formed in sandy materials occurring in
depressional areas in the Reford and Tramping Lake
municipalities . Surface textures are sandy loam to
loamy sand .

MapUnitsofCathkinSoils

Ct4

	

Mainly moderately saline poorly drained soils.
In most years, the soils remain wet for long
periods in the spring and, in some years, they

are flooded for the wholeyear .

Agricultural Properties of Cathkin Soils

The Cathkin soils are poor agricultural soils of
classes 5 to 7. Salinity and wetness are the principal
limitations with productivity directly related to the
degree ofsalinity or wetness.

Cathkin soils may become sufficiently dry to
grow annual crops in some years but are best suited
to a perennial forage that is salt-tolerant and is able
to withstand some flooding. The Soil Salinity section
ofthis report discusses the nature and origin ofsaline
soils and provides general guidelines for their man-
agement.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

Kinds ofElstow Soils

ELSTOW (Ew) SOILS

Elstow soils are Dark Brown soils that occur ex-
tensively throughout the Reford, northern halfofthe
Tramping Lake and southwestern portion ofthe Buf
falo municipalities . These neutral to slightly acid
soils have formed in moderately calcareous, silty
lacustrine materials . The Elstow parent materials
contain greater than 50% silt. They usually have a
higher clay and lower sand content than Bradwell
soils. Elstow soils are normally stone free . These soils
usually occur on undulating or hummocky land-
scapes with very gentle to moderate slopes . Surface
textures range from loam to silt loam .

Five kinds of Elstow soils are recognized in this
maparea . They reflect differences due to the effect of
topography in determining soil drainage and salin-
ity.

Orthic Elstow

	

The orthic Elstow soil usu-
ally occurs on midslopes but may extend onto upper
slopes on gentle landscapes and may also occur on
lower slopes . It is a well-drained soil with a dark-
brown A horizon 12 to 15 cm thick, underlain by a
brownish-colored B horizon 20 to 60 cm thick, and a
grayish-colored, moderately calcareous Chorizon.

Calcareous Elstow

	

The calcareous Elstow
soil occurs on locally dry upper slopes and knolls
where runoff reduces the amount of water entering
the soil . It is a well-drained soil with a dark-brown
A horizon 9 to 12 cm thick, underlain by a grayish-
brown B horizon 20 to 50 cm thick, and a grayish,
moderately calcareous C horizon . The calcareous
Elstow is a thinner soil and has less organic matter
than the orthic Elstow .

Eluviated Elstow

	

Theeluviated Elstow soil
occurs on the lower, more moist slopes of gently un-
dulating landscapes . It has adarker-colored, thicker
A horizon than the orthic Elstow . A grayish-brown
layer separates this upper A horizon from a brown-
colored B horizon which usually extends to 60 cm or
more . This is underlain by a grayish-colored, moder-
ately calcareous Chorizon.

Saline Elstow

	

The saline Elstow soil occurs
on lower slopes, often surrounding sloughs. It often
closely resembles the orthic or eluviated Elstow ex
cept for the presence of soluble salts, usually within
50 cm of the surface. The salts occur as a white sur-
face crust or as small, white specks in the soil, al-
though, salts maynot always be visible .

Poorly Drained Soils

	

Poorly drained soils
occur mainly in sloughs . They occur in areas which
collect runoff' from heavy rains and snowmelt and
usually remain wet for much of the growing season .
Most of these soils are not cultivated unless drained,
although some may become dry enough to cultivate
during periods ofprolonged drought.

MapUnits ofElstow Soils

Ew1

	

Mainly orthic Elstow soils on undulating and
dissected landscapes with gentle slopes . The
slopes are usually quite long (100 to 500 m)

and are very susceptible to water erosion . Some ero-
sion occurs along shallow gullies but the greatest soil
loss occurs by sheet erosion on long slopes . These
losses occur primarily during storms with high inten-
sity rainfall andduring spring snowmelt .
Ew2

	

Mainly orthic Elstow soils on mid- and lower
slopes, with calcareous Elstow soils on upper
slopes and knolls. This mapunit is associated

with hummocky landscapes having moderate slopes .
The calcareous Elstow soils comprise about 50% of
the area whichis higher than usually associated with
Ew2mapunits. Erosioncanbe moderate to severe on
the knolls andsteeper. slopes .
Ew3 Mainly orthic Elstow soils, with eluviated

Elstow soils on lower slopes . This map unit is
often associated with undulating landscapes

having very gentle to gentle slopes . Because of the
gentle slopes there are very few knolls or depres-
sions.
Ew6 Mainly orthic Elstow soils, with eluviated

Elstow soils on mid- to lower slopes, and
saline Elstow soils on lower slopes . It occurs

on undulating landscapes with gentle slopes . The
saline soils occur mainly on the lower slopes around
depressions or near small drainageways as shown in
Fig. 24 . They amount to about 15% ofthemapunit .
Ew7

	

Mainly Elstow soils on mid- and upper slopes,
saline soils on lower slopes, and saline, poorly
drained soils in depressions . The Elstow soils

are a mixture oforthic Elstow and calcareous Elstow



Fig. 24 Thepresence ofsalinityon a gentlelandscape result in large areas ofthefield being
nonproductive.

soils with some eroded soils on the tops ofknolls . The
proportion of saline soils in this map unit is about
60%. The landscape is hummocky with moderate
slopes andabout25%poorly drained depressions .
Ew9

	

Mainly orthic Elstow soils on midslopes, with
calcareous Elstow soils on upper slopes and
knolls, and poorly drained soils in depres-

sions. This mapunit occurs on hummocky landscapes
with moderate slopes. There are about 15% poorly
drained depressions and about 10% saline soils.
Landscapes are characterized by about 15% light-col-
ored, slightly eroded knolls similar to those as-
sociated with theEw2soils.

Agricultural Properties ofElstow Soils

Elstow soils, particularly the typical, or orthic
Elstow soils, are fair agricultural soils of capability
class 3. A moderate moisture deficit, imparted by the
semiarid regional climate and a moderate water-
holding capacity, is the main limitation to the pro-
duction of common field crops. Saline and poorly
drained soils further reduce the capability of certain
map units of Elstow soils, resulting in class 5 soils in
these areas.

Elstow soils have a moderate amount oforganic
matter in the Ahorizon. They are neutral to slightly
acid in reaction, low in available phosphorus and
high in available potassium . Consequently, crops
grown on these soils respond to additions ofnitrogen
andphosphorus fertilizers . Acidity does not affect the
productivity of most crops and liming is not neces-
sary .

Soil salinity is caused by the movement ofexcess
water through the soil and the subsequent increase
in soluble salt content ofthe soil upon evaporation of
this water. Management practices aimed at control-
ling the movement of water through the soil are rec-
ommended. The Soil Salinity section of this report
discusses the nature and cause of soil salinity and
provides general guidelines for the management of
these saline soils.

Elstow soils are moderately susceptible to wind
erosion . Relatively low infiltration rates when com-
bined with long slopes can result in high susceptibil
ity to water erosion. Soil conservation measures such
as reduced tillage, maintenance ofcrop residues, and
establishment of shelterbelts should be utilized to
control wind erosion.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

ELSTOW-BRADWELL (EwBr) SOILS

Elstow-Bradwell soils are Dark Brownsoils that
occur inextensively in the northern part ofTramping
Lake and southern part of Buffalo municipalities .
These neutral to slightly acid soils have formed in a
mixture of silty lacustrine (Elstow) and loamy lacus-
trine (Bradwell) materials . They occur on undulating
landscapes with gentle to moderate slopes . The sur-
face textures range from silt loam (Elstow) to fine
sandyloam (Bradwell) .

KindsofElstow-Bradwell Soils

Orthic Elstow, eluviated Elstow and orthic
Bradwell are the kinds of soils recognized in Elstow-
Bradwell areas in this map area . They reflect differ
ences between the silty and loamy parent materials

and the influence of topography in redistributing
precipitation . These soils are described under Elstow
Soils andBradwell Soils .

MapUnitsofElstow-Bradwell Soils

EwBr3 Mainly orthic Elstow soils, with orthic
Bradwell soils on upper slopes, and
eluviated Elstow soils on lower slopes . This

map unit occurs on undulating landscapes with gen-
tle slopes .

Agricultural Properties of Elstow-Bradwell
Soils

Elstow-Bradwell soils are fair agricultural soils
ofcapability class 3. Amoderate moisture deficit, im-
parted by the semiarid regional climate and amoder
ate water-holding capacity, is the main limitation to
the production ofcommonfield crops.

These soils have a moderate amount of organic
matter in the A horizon . They are neutral to slightly
acid in reaction, low in available phosphorus and
high in available potassium. Consequently, crops
grown on these soils respond to additions ofnitrogen
andphosphorus fertilizers . Acidity does not seriously
affect the productivity ofmost crops andliming is not
necessary .

Elstow-Bradwell soils are moderately suscepti-
ble to wind erosion . The Bradwell soils have a weak,
cloddy structure that breaks easily to fine granular .
Water erosion can be a problem in areas with long
slopes . Reduced tillage, maintenance ofcrop residues
and establishment of shelterbelts are effective soil
conservation techniques that will control wind ero-
sion . Cultivation across slopes provides a barrier to
the movement oftopsoil down long slopes .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report.

ELSTOW-HANLEY (EwHy) SOILS

Elstow-Hanley soils are a mixture of Dark
Brown andSolonetzic soils that occur throughout all
three municipalities . These neutral to moderately
acid soils have formed in silty lacustrine materials .
Solonetzic soils (Hanley), with hard B horizons, usu-
ally occur when the parent material is moderately
high in sodium salts . Elstow-Hanley soils generally
occur on undulating landscapes with very gentle to
gentle slopes . Surface textures are usually loam .

KindsofElstow-Hanley Soils

The orthic Elstow anda group of Solonetzic soils
called Hanley soils are the major kinds ofsoils recog-
nized in Elstow-Hanley areas in this map area . They
reflect different drainage conditions and variable
salt concentration ofthe parent material . The differ-
ent types of soils occur in such acomplex fashion that
it is not possible to map them separately . These soils
are described under Elstow Soils andHanley Soils .

Map UnitsofElstow-Hanley Soils

EwHy9 Mainly orthic Elstow soils, with Hanley sol-
onetzic soils and saline soils on lower
slopes . Calcareous Elstow soils maybe pre

sent on upper slopes and knolls on hummocky land-
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scapes . This map unit occurs on landscapes which
range from undulating with very gentle to gentle
slopes to hummocky with gentle to moderate slopes .
The proportion ofHanley solonetzic soils ranges from
15 to 50% while the amount of saline soils ranges
from 10 to 60%. Crops grown on EwHy9 soils will
often be patchy, as shown in Fig. 25 . More informa-
tion on the amount and type ofsaline soils present in
each delineation can be found in subsequent sections
ofthis report .

Agricultural Properties ofElstow-Hanley Soils

Elstow-Hanley soils in this municipality are fair
to poor agricultural soils of capability classes 3 to 5.
Salinity, poor structure andamoderate moisture def
icit, imparted by the semiarid regional climate and
a moderate water-holding capacity, are the main
limitations to the production of common field crops.

Elstow-Hanley soils have a moderate amount of
organic matter in the A horizon. They are neutral to
moderately acid in reaction, low in available phos
phorus and high in available potassium . Con-
sequently, crops grown on these soils respondto addi-
tions of nitrogen and phosphorus fertilizers . Acidity
does not affect the productivity ofmost crops and lim-
ing is not necessary.

The saline soils contain sufficient soluble salts at
or near the surface to seriously depress crop yields in
most years. The hard B horizon of the Hanley soils
impedes root development and uptake of moisture
and nutrients, and prevents normal water infiltra-
tion. Soil salinity is caused by the movement of ex-
cess water through the soil and the subsequent in-
crease in soluble salt content of the soil upon evap-
oration of this water. Management practices aimed
at controlling the movement of water through the
soil are recommended. The Soil Salinity section of
this report discusses the nature and cause of soil sa-
linity and provides general guidelines for the man-
agement ofthese saline soils.

Elstow-Hanley soils are moderately susceptible
to wind erosion. Water erosion can be a problem in
areas with long slopes . Soil conservation techniques
such as reduced tillage, maintenance ofcrop residues
and establishment of shelterbelts may be utilized to
control wind erosion. Cultivation across slopes pro-
vides a barrier to the movement of topsoil down long
slopesby water.

More information on various soil and landscape
characteristics andagriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthisreport .

Fig . 25 The presence of hard Solonetzic soils and slightly
saline soils cause an uneven patchy crop appear-
ance .

ELSTOW-SCOTT (EwSt) SOILS

Elstow-Scott soils are Dark Brown, moderately
acid to neutral soils that occur in the western and
southern portions of the Reford municipality . The
Scott soils have 30 to 100 cm ofsilty lacustrine mate-
rials overlying slightly stony, loamy glacial till
whereas the Elstow soils have more than 1 m ofsilty
lacustrine material over the till . There are a few,
scattered areas of Elstow-Scott soils east and south-
east of Muddy Lake in the Tramping Lake munici-
pality . These soils formed where silty lacustrine ma-
terials are underlain by lacustrine clay (Elstow Clay
Substrate) and are in complex with shallow, silty
lacustrine materials underlain by lacustrine clay
and glacial till (Scott). All of the Elstow-Scott soils
occur on undulating and dissected inclined land-
scapes with gentle slopes . Surface textures range
from loam to silt loam . Stones maybe present on the
surface near some dissections.



KindsofElstow-Scott Soils

Orthic Elstow, eluviated Elstow, orthic Scott
and eluviated Scott are the kinds of soils recognized
in Elstow-Scott areas in this map area . They reflect
the variable thickness of the parent materials, the
frequent occurrence of clay between the silty mate-
rials andthe underlying till, and the influence of to-
pography in redistributing precipitation . These soils
are described underElstow Soils andScott Soils, with
the exception of the clay substrate Elstow and Scott
soils, whichare described below.

Orthie Elstow

	

The orthic Elstow with clay
substrate (clay occurs within 1 m) occurs on lower,
mid- and upper slopes . Glacial till is not present with
in a metre, differentiating this soil from an orthic
Scott.

Orthic Scott

	

The orthic Scott occurs on mid-
and upper slopes . A clay layer occurs between the
shallow, silty lacustrine material and glacial till, dif-
ferentiatingthis soil from the normal orthic Scott.

MapUnitsofElstow-Scott Soils

EwSt1C Mainly orthic Elstow soils, with orthic
Scott soils occurring at random in the land-
scape. These clay substrate soils are found

on dissected undulating landscapes with very long,
gentle slopes .
EwSt3 Mainly orthic Elstow soils, with orthic Scott

soils intermixed, and eluviated Elstow and
eluviated Scott soils on the lower slopes .

This map unit is associated with undulating land-
scapes with very gentle to gentle slopes .

Agricultural Properties ofElstow-Scott Soils

The Elstow-Scott soils are fair agricultural soils
ofcapability class 3. A moderate moisture deficit, im-
parted by the semiarid regional climate and amoder
ate water-holding capacity, is the main limitation to
the production of common field crops.

The Elstow and Scott soils have a moderate
amount of organic matter in theAhorizon. They are
moderately acid to neutral in reaction, low in avail
able phosphorus and high in available potassium .
Crops grown on these soils respond to additions of ni-
trogen and phosphorus fertilizers . Acidity may re-
duce the productivity of legume crops such as alfalfa
andsweet clover, andliming maybe necessary to im-
prove yields .

Elstow-Scott soils are moderately susceptible to
wind erosion . Water erosion is quite severe on long
(100 to 800 m) slopes (Fig. 26). Some erosion occurs
along shallow gullies butthe greatest loss occurs by
sheet erosion on long slopes. These losses occur
primarily during high intensity rainfall and spring
snowmelt. Soil conservation methods that provide a
barrier to downslope movement of water should be
utilized to control the loss oflarge volumes oftopsoil ;
cultivation across slopes is one such method .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

ELSTOW-SUTHERLAND (EwSu) SOILS

The Elstow-Sutherland soils are Dark Brown
soils that occur in the south-central portion of the
Tramping Lake municipality, southwest of Revenue.
These slightly acid to neutral soils have formed in a
mixture ofsilty lacustrine (Elstow) and clayey lacus-
trine (Sutherland) materials . Elstow soils can occur
in all landscape positions but Sutherland soils are
usually restricted to lower slope positions and de-
pressional areas. These soils occur on undulating
landscapes with very gentle slopes. Surface textures
range from silt loam (Elstow) to clay (Sutherland) .

Kindsof Elstow-Sutherland Soils

Orthic Elstow, orthic Sutherland and poorly
drained soils are the kinds of soils recognized in
Elstow-Sutherland areas in this map area . They re
flect differences between silty and clayey parent ma-
terials and the influence of topography in redis-
tributing precipitation and determining soil drain-
age. The orthic Elstow and orthic Sutherland are de-
scribed underElstow Soils and Sutherland Soils . The
poorly drained soils are described below.

Poorly Drained Soils

	

Poorly drained soils
occur in lows and in depressions on the landscape.
They are slowly permeable soils with dark, thick A
horizons (15 to 25 cm), which maybe mottled. The A
horizon is underlain by adeep, strongly mottled, gray
to light-gray B horizon. The mottling in the A and
upper B horizons may or may not be prominent . The
entire profile is moderately to strongly carbonated .

MapUnitsofElstow-Sutherland Soils

EwSu2 Mainly orthic Elstow soils on upper, mid-
and some lower slopes, with orthic Suther-
land soils on mid- to lower slopes, and poorly

drained soils in depressions. The landscape is un-
dulating with very gentle slopes .

Agricultural Properties of Elstow-Sutherland
Soils

Elstow-Sutherland soils are fair to good agricul-
tural soils of capability classes 3 and 2. A moderate
moisture deficit, imparted by the semiarid regional
climate and a moderate water-holding capacity, is
the main limitation to the production ofcommonfield
crops on Elstow soils. The Sutherland soils have a
slight moisture deficit due to the semiarid regional
climate; these soils have a moderately high water-
holding capacity . Poorly drained soils reduce the
capability ofcertain areas to class 4 or 5.

Elstow-Sutherland soils have a moderate
amount of organic matter in theAhorizon. They are
slightly acid to neutral in reaction, low in available
phosphorus and high in available potassium . Con-
sequently, crops grown on these soils respond to addi-
tions of nitrogen and phosphorus fertilizers . Acidity
does not affect the productivity ofmost crops andlim-
ing is not necessary .

Elstow-Sutherland soils are slightly susceptible

Fig. 26 Water erosion of soils such as EwStIC on long slopes can be severe, especially when great
amounts of rainfall arereceived in ashort time.Thehedgehas slowed the waterflow, causing
deposition ofsome material, partofwhich later eroded away .
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to wind erosion and, on long slopes, they are moder-
ately susceptible to water erosion.

More information on various soil and landscape
characteristics andagriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

ELSTOW-WEYBURN (EwWr) SOILS

Elstow-Weyburn soils are Dark Brownsoils that
occur throughout the Reford municipality . These
slightly alkaline to slightly acid soils have formed in
a mixture of silty lacustrine materials (Elstow) and
slightly stony, loamy glacial till (Weyburn) . The
lacustrine sediments occur on mid- to lower slopes of
hummocky landscapes with moderate to strong
slopes . The lacustrine material thins upward from
the midslope position to the upper slope which is
dominantly glacial till . Afewstones maybe expected
on upper slopes . Surface textures range from loam to
silt loam .

KindsofElstow-Weyburn Soils

Orthic Elstow, calcareous Elstow, orthic
Weyburn and calcareous Weyburn are the kinds of
soils recognized in Elstow-Weyburn areas in this
map area . They reflect differences between the lacus-
trine and glacial till parent materials and the influ-
ence of topography in redistributing precipitation
and in determining soil drainage . These soils are de-
scribed under Elstow Soils andWeyburn Soils.

MapUnits ofElstow-Weyburn Soils

EwWr4 Mainly orthic Elstow soils, with calcareous
Elstow soils on upper slopes, andcalcareous
and orthic Weyburn soils on more promi

nent upper slopes and knolls . These soils occur on
hummocky landscapes with moderate to strong
slopes . The slightly eroded, calcareous Weyburn soils
amount to approximately 20%of an area .

Agricultural Properties of Elstow-Weyburn
Soils

Elstow-Weyburn soils are fair agricultural soils
ofcapability class 3. Amoderate moisture deficit, im-
parted by the semiarid regional climate and a moder
ate water-holding capacity, is the main limitation to
the production ofcommon field crops.

The Elstow soils have a moderate amount of or-
ganic matter in the Ahorizon whereas the Weyburn
soils have a moderate to low amount. The Elstow
soils are neutral to slightly acid in contrast to the
Weyburn soils whichare neutral to slightly alkaline .
Elstow andWeyburn soils are low in available phos-
phorus and high in available potassium. Con-
sequently, crops grown on these soils respond to addi-
tions of nitrogen and phosphorus fertilizers . Acidity
does not affect the productivity ofmost crops and lim-
ing is not necessary .

Elstow soils are moderately susceptible to wind
erosion. Relatively low infiltration rates combined
with long slopes can also result in high susceptibility
to water erosion . Reduced tillage andmaintenance of
crop residues are soil conservation techniques that
will help in controlling soil erosion.

Stones are common on the knolls in Elstow-
Weyburn soils.

More information on various soil andlandscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

FLAT LAKE (Fk) SOILS

Flat Lake soils are a complex of poorly drained
and saline soils formed in loamy materials occurring
in depressional areas. Surface textures range from
loam to clay loam.

MapUnitsof Flat Lake Soils

Fk1 Mainly strongly saline, imperfectly drained
soils and strongly saline, poorly drained soils.
Most of these soils are strongly saline and

about one-half are also wet for long periods of the
year .
Fk2 Mainly moderately saline, imperfectly

drained soils and moderately saline, poorly
drained soils. Wetness in these soils is usually

a problem only during the early part of the summer.
These soils are best suited to improvedpasture.



Fk2G Mainly moderately saline, imperfectly
drained soils and moderately saline, poorly
drained soils. Approximately 15 to 20% of

the soils in this map unit are wet for long periods of
the year and are also strongly saline . The Fk2G map
unit differs from the Fk2 map unit by having a
gravelly material underlying a loamy surface mate-
rial that is usually 20 to 40 cm thick.
Fk3 Mainly strongly saline, poorly drained soils.

Most years these soils are flooded, however,
during an occasional dry year they are covered

with awhite crust (Fig. 27).
Fk4 Mainly moderately saline, poorly drained

soils. A substantial amount of reasonable
quality forages canbe cut for hayduring drier

years.

Agricultural Properties ofFlat Lake Soils

Flat Lake soils are poor agricultural soils of
classes 5 to 7. Salinity and wetness are the principal
limitations. Theproductivity onthese soils is directly
related to the degree of salinity or wetness. Salt-
tolerant forages that can withstand some flooding
may be grown on Fk2 and Fk4 soils. The strongly
saline, poorly drained soils of the Fk3 map unit are
not suitable for arable agriculture and rarely have
anyvalue for pasture. The Soil Salinity section ofthis
report discusses the nature and origin of saline soils
and provides general guidelines for their manage-
ment .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report.

GRILL LAKE (Gr) SOILS

Grill Lake soils are a complex of poorly drained
and saline soils formed in clayey materials occurring
in depressional areas. Surface textures range from
clay to heavy clay .

MapUnitsof Grill Lake Soils

Gr2 Mainly moderately saline, imperfectly
drained soils and moderately saline, poorly
drained soils. In most years, many of these

soilsremain wet forlong periods in the spring .
Gr3 Mainly strongly saline, poorly drained soils.

These soils are located on Muddy Lake . Most
years these soils are flooded, however, during

occasional dry years they are covered with a white
crust.
Gr4 Mainly moderately saline, poorly drained

soils. In most years, these soils remain wet for
long periods oftime .

Gr5 Mainly imperfectly drained soils with some
weakly saline, poorly drained soils. Most of
these soils can be cultivated, however, wet

soils canbe aproblem in some years.

Agricultural Properties of Grill Lake Soils

Grill Lake soils range from very poor to fair soils
with capability classes from 7 to 3, depending on the
degree ofwetness and salinity .

Salt-tolerant forages that can withstand some
flooding may be grown on Gr2, Gr4, and Gr5 soils.
The strongly saline, poorly drained soils of the Gr3
map unit are not suitable for arable agriculture and
rarely have any value for pasture . The Soil Salinity
section ofthis report discusses the nature andorigin
of saline soils and provides general guidelines for
their management.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

HILLWASH (Hw) SOILS

Hillwash soils are a complex of soils formed in
various deposits associated with steep sides ofvalleys
that often have prominent dissections or gulleys. The
soils range from very thin, eroded soils to well-de-
veloped soils. Stones and boulders are common on
most slopes .

Hillwash soils are unsuitable for cultivation but
often have some value as native pasture. The lower
slopes ofsome moderately sloping Hillwash soils can
be cultivated but are susceptible to severe water ero-
sion .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report.

Fig. 27 The Fk3 soillandscape is characterized by wet, saline soils .

Fig. 28 The combination ofbedrock outcrops and steep slopes make HwEx unsuitable for
most types ofagriculture . The more gentle footslopes may be utilized for pasture-
land.

HILLWASH-ALLUVIUM (HwAv) SOILS

Hillwash-Alluvium soils occur throughout the
Reford and Tramping Lake municipalities and are
formed in various deposits associated with steep,
eroded sides of valleys and flat alluvial valley bot-
toms . The soils on the valley sides range from very
thin, eroded soils to well-developed soils. Some are
quite stony and all have steep slopes . The valley bot-
toms areoften quite wetand saline .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

HILLWASH-EXPOSURE (HwEx) SOILS

Hillwash-Exposure soils are a complex of soils
(Hillwash) and exposed bedrock outcrops (Exposure)
which occur inextensively in an area east of End
Lake. Hillwash-Exposure soils are formed in various
deposits associated with steep and eroding slopes
(Fig . 28) . These neutral to slightly alkaline soils are
shallow and weakly developed . Surface textures and
amounts of stone are extremely variable because of
the steep topography, erosion and outcrops of bed-
rock .

Agricultural Properties of Hillwash-Exposure
Soils

Hillwash-Exposure soils are nonarable due to
the nature ofthelandscape on whichthey occur. Hill-
wash-Exposure soils have been classified as agricul
tural capability class 6 and 7 . Steepness of slope and
susceptibility to erosion are the main agricultural
limitations ofthese soils.

Some Hillwash-Exposure soils in this munici-
pality are of some value as pasture land, butnot all,
as severe erosion, bedrock outcrops, steepness of
slopes, and stoniness prevent their use.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

Kindsof Hanley Soils

HANLEY (Hy) SOILS

Hanley soils are Dark Brown Solonetzic soils
that occur infrequently throughout the Reford
municipality . These neutral to slightly acid soils
have formed in slightly to moderately saline, silty
lacustrine materials . They occur on undulating land-
scapes with gentle slopes . Surface textures are usu-
ally loam or siltloam .

The many kinds of Hanley soils in this munici-
pality reflect awide range ofdrainage conditions and
variable salt concentrations of the parent material .
These soils occur in such a complex fashion that it is
notpossible to mapthem separately .

Hanley Soils

	

TheHanley solonetzic soils are
well-drained soils with adark-brown A horizon 10 to
15 cm thick, overlying a hard B horizon, and a
slightly saline, calcareous C horizon. The strong
Hanley solonetzic soils may have a thin, light-gray
colored layer between the A and B horizons. The
Hanley soils will have moderate concentrations of
salts in the C horizon at the 40-60 cm depth andmay
even have salts higherup, in theB horizon .

Saline Soils

	

Thesaline soils usually occupy
the lower slopes . Theupper part ofthe soil profile, the
A and B horizons, resembles the Hanley soils except
there are moderate salt concentrations . The salts
occur as a light-colored surface crust or as small,
white specks in the soil itself. Thepresence of saline
soils is usually recognized by reduced or patchy crop
growth .

Map Units ofHanley Soils

Hy5 Mainly Hanley solonetzic soils and saline
soils . This map unit occurs on undulating
landscapes with gentle slopes . Most ofthe soils

contain some degree of salinity ; approximately 60%
are weakly to moderately saline and 40% are
strongly saline .



Agricultural Properties ofHanley Soils

The Hanley soils are fair to poor agricultural
soils of capability classes 3 and 4. The most signifi-
cant feature of the Hanley soils is the soil salinity .
The productivity ofthe soils andthe type ofcrops that
should be grown depend on the amount and severity
ofthe saline soils. Forage cropping is the best use for
these soils; alfalfa for the moderately saline soils and
perhaps a ryegrass for the severely saline portion of
these soil areas. The Soil Salinity section of this re-
port discusses the nature and origin of saline soils
and provides general guidelines for their manage-
ment .

Hanley soils have amoderate amount of organic
matter in the Ahorizon. These soils are low in avail-
able phosphorus andhigh in available potassium .

These soils are moderately susceptible to wind
erosion; water erosion is not aproblem.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

HANLEY-TUXFORD (HyTu) SOILS

Hanley-Tuxford soils are Dark BrownSolonetzic
soils formed in slightly to moderately saline, silty
lacustrine (Hanley) and clayey lacustrine (Tuxford)
materials . These slightly acid to neutral soils occur
on dissected undulating landscapes with gentle
slopes, just north of Muddy Lake, in the Tramping
Lake municipality . Some ofthe Hanley-Tuxford soils
are underlain by a till substrate that occurs within
one metre of the surface. These till substrate soils
occur on dissected undulating landscapes east and
north ofGrill Lake in the Tramping Lake municipal-
ity. Surface textures of all Hanley-Tuxford soils
range from silt loam (Hanley) to clay (Tuxford) .

KindsofHanley-Tuxford Soils

Many kinds ofHanley-Tuxford soils are present
in this municipality . They reflect differences be-
tween the silty and clayey parent materials and the
wide range of drainage conditions and variable salt
concentrations in these areas.

Hanley Soils

	

TheHanley solonetzic soils are
well-drained soils with a dark-brown A horizon 12 to
15 cm thick, overlying ahard Bhorizon anda slightly
saline, calcareous C horizon . The strong Hanley sol-
onetzic soils mayhave a thin, light-gray colored layer
between the A and B horizons. The texture of the A
horizon is a silt loam while the B horizon is a clay
loam . TheC horizon ofthe Hanley soils, with till sub-
strates, is a slightly stony, loamy glacial till .

Tuxford Soils

	

The Tuxford solonetzic soils
are moderately well-drained soils with a dark
grayish-brown A horizon overlying a hard, clayey B
horizon, and an olive-brown, slightly saline C hori-
zon. The strong Tuxford solonetzic soils may have a
thin, light-gray colored layer between the A and B
horizons . Both soils will have moderate concentra-
tions of salt in the C horizon at 40 to 60 cm and may
even have salts higher up, in the B horizon. The C
horizon of the Tuxford soils, with till substrates, is a
slightly stony, loamy glacial till .

Saline Soils

	

The saline soils usually occur on
lower slopes . These soils mayresemble the Hanley or
Tuxford soils described above except for moderate
salt concentrations in the upper part of the soil pro-
file (A andB horizons). The salts occur as a light-col-
ored surface crust or as small, white specks in the soil
itself. The presence ofsaline soils is usually indicated
by reduced or patchy crop growth .

MapUnitsofHanley-Tuxford Soils

HyTul Mainly Hanley solonetzic soils, with Tux-
ford solonetzic soils interspersed . These
soils occur on an undulating landscape with

very gentle slopes .
HyTu9T Mainly Hanley solonetzic soils and Tux-

ford solonetzic soils, with saline soils on
lower slopes . This map unit occurs on dis

sected undulating landscapes with gentle slopes. Ap-
proximately 40% of the soils are saline . These soils
are underlain by glacial till within 1m.

Agricultural Properties of Hanley-Tuxford
Soils

The Hanley andTuxford Solonetzic soils are fair
to poor agricultural soils of capability classes 3 and
4. The class 4 soils are marginal for annual cropping .
The saline soils are class 5 or 6, depending on the se-
verity of the salinity . The main limitations are poor

soil structure in the hard B horizon which restricts
the penetration ofplant roots, andthe subsoil salin-
ity generally associated with Solonetzic soils. The
saline soils contain sufficient soluble salts at or near
the surface to seriously depress crop yields in most
years. The Soil Salinity section of this report discus-
ses the nature and origin of saline soils and provides
general guidelines for their management .

These soils have a moderate amount of organic
matter in the A horizon. They are slightly acid to
neutral, low in available phosphorus, and high in
available potassium . Consequently, crops grown on
these soils will respond to additions of nitrogen and
phosphorus fertilizers. Acidity does not affect the
productivity of most crops, and liming is not neces-
sary .

These soils are moderately susceptible to wind
erosion. Relatively low water infiltration rates com-
bined with long slopes results in moderate to high
susceptibility to water erosion. Soil conservation
methodsthat prevent downslope movement oftopsoil
should be utilized ; cultivation across slopes is one
such method.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

MAYFAIR (Mf) SOILS

Mayfair soils are Black soils that occur in a rela-
tively small area in the northwest part of the Buffalo
municipality . Theseneutral to slightly alkaline soils
have formed in slightly stony, loamy glacial till .
They occur on hummocky andridged landscapes with
moderate to strong slopes . The surface texture is gen-
erally loam .

KindsofMayfair Soils

Orthic Mayfair, calcareous Mayfair and poorly
drained soils are the kinds of soils recognized in
Mayfair areas in this map area . They reflect the in
fluence of topography in redistributing precipitation
andin determining soil drainage . Therelationship of
these soils to one another is illustrated in the descrip-
tions below.

Orthic Mayfair

	

The orthic Mayfair soil oc-
curs throughout the major portion of the landscape
on midslopes and often extends onto the upper and
lower slope positions . It is a well-drained soil with a
black A horizon 12 to 16 cm thick, over a brownish
B horizon 20 to 50 cm thick, and a grayish, moder-
ately calcareous C horizon.

Calcareous Mayfair

	

The calcareous May-
fair soil occurs on locally dry upper slopes and knolls
where runoff from moderate to strong slopes reduces
the amount of water entering the soil . This results in
a thinner soil with less organic matter than the or-
thic Mayfair soil . It has a thin, usually calcareous A
horizon 8 to 12 cm thick, and may have a thin, cal-
careousBhorizon over agrayish C horizon.

Poorly Drained Soils

	

Poorly drained soils
occur mainly in sloughs and occasionally on the bot-
tomofsmall drainage channels andlow-lying depres
sional areas. They occur in areas which collect runoff
from heavy rains and snowmelt and usually remain
wet for much of the growing season . Most of these
soils are not cultivated unless drained, although
some may become dry enough to cultivate during
periods ofprolonged drought.

MapUnitsofMayfairSoils

Mfg Mainly orthic Mayfair soils, with calcareous
Mayfair soils on upper slopes and knolls, and
poorly drained soils in depressions . These soils

occur on hummocky andridged landscapes with mod-
erateto strong slopes .

Agricultural Properties of Mayfair Soils

Mayfair soils, particularly the typical or orthic
Mayfair soils, are good agricultural soilsofcapability
class 2. A slight moisture deficit, imparted by the
subhumid regional climate and a moderate water
holding capacity, is the main limitation to the pro-
duction ofcommon field crops.

Mayfair soils have a moderately high amount of
organic matter in the Ahorizon. They are neutral to
slightly alkaline in reaction, low in available phos
phorus andhigh in available potassium . Crops grown
on these soils respond well to additions of nitrogen
andphosphorus fertilizers.

The moderate to strong slopes of the Mfg map
unit are highly susceptible to wind and water ero-
sion . The agricultural capability of these soils is re-
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duced to class 4 or 5. It is imperative that these
strongly sloping components ofthe landscape receive
special management with attention given to soil con-
servation practices such as maintenance of trash
cover, reduced tillage, contour tillage, and establish-
ment ofgrassed areas.

Regular stone clearing can be expected on
Mayfair soils.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

MAYFAIR-CUTKNIFE (MfCf) SOILS

Mayfair-Cutknife soils are Black soils that occur
in the north-central portion ofthe Buffalo municipal-
ity. These slightly alkaline to slightly acid soils have
formed in a mixture of slightly stony, loamy glacial
till (Mayfair) and shallow, silty lacustrine materials
30 to 100 cm thick underlain by glacial till
(Cutknife) . These soils occur on undulating and
mixed undulating and ridged landscapes with very
gentle to strong slopes . The surface texture is usually
loam .

Kinds ofMayfair-Cutknife Soils

Orthic Mayfair, calcareous Mayfair, orthic
Cutknife, eluviated Cutknife, and saline Cutknife
are the kinds ofsoils recognized in Mayfair-Cutknife
areas in this map area . They reflect differences be-
tweenthe glacial till and lacustrine parent materials
and the influence of topography in redistributing
precipitation and in determining soil drainage and
salinity . These soils are described under Mayfair
Soils and Cutknife Soils .

MapUnitsofMayfair-Cutknife Soils

MfCf3 Mainly orthic Mayfair soils on mid- and
upper slopes, with orthic Cutknife and
eluviated Cutknife soils on lower slopes .

These soils occur on undulating landscapes with very
gentle slopes .
MfCf7 Mainly orthic Mayfair soils on mid- and

upper slopes, with orthic Cutknife and
eluviated Cutknife soils on lower slopes, and

calcareous Mayfair soils on upper slopes of ridges .
These soils occur on mixed undulating and ridged
landscapes with gentle to moderate slopes . The
ridges occur randomly throughout the area and com-
prise about30%ofthe delineation. Theridges maybe
as high as 5 m. The undulating landscape between
the ridges has very gentle slopes. A better under-
standing of the type of landscape associated with
these soils maybe obtained by referring to Fig. 31 for
the StWr7mapunit .
MfCf8 Mainly orthic Mayfair soils, with orthic

Cutknife and saline Cutknife soils on lower
slopes, and calcareous Mayfair soils on

ridges . The orthic Mayfair soils occur on midslopes
and may extend onto some gently sloping upper
slopes . This map unit is similar to MfCf7 except that
the MfCf8mapunit has saline soils on lower slopes .

Agricultural Properties of Mayfair-Cutknife
Soils

The Mayfair-Cutknife soils, particularly the or-
thic andeluviated soils, are good agricultural soils of
capability class 2. A slight moisture deficit, imparted
by the subhumid regional climate and a moderate
water-holding capacity, is the main agricultural
limitation ofthese soils.

The Mayfair-Cutknife soils have a moderately
high amount of organic matter in the A horizon.
These soils are slightly alkaline to slightly acid in
reaction, low in available phosphorus and high in
available potassium. They respond well to additions
of nitrogen and phosphorus fertilizers . Acidity does
not affect the productivity of most crops and liming
is notnecessary.

The moderate to strong slopes on the ridges of
the MfCf7 andMfCf8 mapunits are highly suscepti-
ble to wind and water erosion . It is imperative that
these strongly sloping components of the landscape
receive special management with attention given to
soil conservation practices such as maintenance of
trashcover, minimum tillage, contour tillage, and es-
tablishment of grassed areas. Maintenance of crop
residues and reduced tillage are soil conservation
techniques that are effective in controlling wind ero-
sion in MfCf3 areas.

Saline soils occupy about 30% of the MfCf8
areas. Salinity is a problem in these areas and will
seriously depress crop yields in mostyears. Soil salin-



ity is caused by the movement of excess water
through the soil and the subsequent increase in solu-
ble salt content of the soil upon evaporation of this
water . Management practices aimed at controlling
the movement of water through the soil are recom-
mended . The Soil Salinity section of this report dis-
cusses the nature and cause of soil salinity and pro-
vides general guidelines for the managementofthese
saline soils .

Regular stone clearing can be expected on
Mayfair-Cutknife soils .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

MAYFAIR-WHITESAND (MfWs) SOILS

Mayfair-Whitesand soils are Black soils that
occur in the northeastern part of the Buffalo munici-
pality . These neutral soils have formed in a mixture
of slightly stony, loamy glacial till (Mayfair) and
gravelly fluvial (Whitesand) and shallow silty lacus-
trine (Cutknife) materials . They occur on mixed dis-
sected undulating and ridged landscapes having gen-
tle to steep slopes . Surface textures range from loam
to loamy sand .

Kinds ofMayfair-Whitesand Soils

Orthic Mayfair, orthic Whitesand, orthic
Cutknife and saline soils are the kinds of soils recog-
nized in Mayfair-Whitesand areas in this map area .
They reflect differences between the three parent
materials and the influence of topography in redis-
tributing precipitation and in determining soil
drainage and salinity . The orthic Mayfair and orthic
Cutknife are described under Mayfair Soils and
Cutknife Soils .

Orthic Whitesand The orthic Whitesand
soils occur randomly on midslopes of the landscape .
It is a rapidly drained soil with a thin, black A hori
zon 8 to 10 cm thick, overlyingabrown B horizon, and
a grayish-colored C horizon .

Saline Soils

	

The saline soils occur on lower
slopes, often surrounding sloughs or poorly drained
depressional areas and along drainage channels or
gullies . Soluble salts are present, usually within 50
cm of the surface . The salts usually occur as a light-
colored surface crust or as small, white specks in the
soil itself. The presence of saline soils is usually rec-
ognized by reduced or patchy crop growth .

Map Units ofMayfair-Whitesand Soils

MfWs6 Mainly orthic Mayfair soils on mid- and
upper slopes, with orthic Cutknife soils and
orthic Whitesand soils on midslopes, and

saline soils on lower slopes . These soils occur on
mixed dissected undulating and ridged landscapes
with gentle to steep slopes.

Agricultural Properties of Mayfair-Whitesand
Soils

The Mayfair soils are good agricultural soils of
capability class 2 . A slight moisture deficit, imparted
by the subhumid regional climate and a moderate
water-holding capacity, is the main limitation to pro-
duction of common field crops . The Whitesand soils
are fair agricultural soils of capability class 3, due to
a low water-holding capacity .

These soils have a moderately high amount ofor-
ganic matter in the A horizon . They are neutral in
reaction, low in available phosphorus and high in
available potassium . Crops grown on these soils re-
spond well to additions of nitrogen and phosphorus
fertilizers. Acidity does not affect the productivity of
most crops and liming is not necessary.

The moderate to strong slopes ofthe MfWs6 map
unit are highly susceptible to wind and water ero-
sion . It is important that these strongly sloping com
ponents of the landscape receive special manage-
ment, with attention given to soil conservation prac-
tices such as maintenance of trash cover, minimum
tillage, contour tillage, and establishment of grassed
areas .

Saline soils occupy about 15 to 20% ofthe MfWs6
area . Salinity is a problem in these areas and will
seriously depress crop yields in mostyears . Soil salin
ity is caused by the movement of excess water
through the soil and the subsequent increase in solu-
ble salt content of the soil upon evaporation of this
water . Management practices aimed at controlling
the movement of water through the soil are recom-
mended . The Soil Salinity section of this report dis-
cusses the nature and cause of soil salinity and pro-

vides general guidelines for the management ofthese
saline soils .

Regular stone clearing can be expected on
Mayfair-Whitesand soils .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

Kinds of Regina Soils

REGINA (Ra) SOILS

Regina soils are grumic Dark Brown soils that
occur extensively in the western portion of the
Tramping Lake municipality . These neutral to
slightly alkaline soils have formed in clayey lacus-
trine materials . These soils are primarily associated
with dissected undulating landscapes having gentle
to strong slopes . Surface textures are mainly heavy
clay, however, soils with clay textures occur in some
areas .

Three kinds ofRegina soils are recognized in this
map area. They reflect the influence oftopography in
redistributing precipitation and in determining soil
drainage and salinity.

Grumic Regina

	

The grumic Regina soils
occur on the higher, well-drained areas of the land-
scape . It is a moderately well-drained soil with a
grayish-brown, often calcareous, A horizon 10 to 15
cm thick, underlain by dark grayish-brown B and C
horizons . Heavy clay surface textures predominate .

Poorly Drained Soils

	

The poorly drained
soils occur on locally flat and depressional areas and
occasionally on the bottom of small drainage chan
nels . These areas are subject to flooding and may be
wet for prolonged periods of time . Consequently,
seeding of crops may be delayed or may not be possi-
ble for several years. These soils usually have a dark
gray surface or A horizon up to 50 cm thick over a
gray C horizon .

Saline Regina Soils

	

The saline soils occur
on lower slopes and in depressions. The upper part of
the soil may resemble the grumic Regina or the
poorly drained Regina, however, the lower part ofthe
soil will have high concentrations of soluble salts .
The salts may also occur as a light-colored surface
crust or as small, white specks within the soil, or may
not be visible at all .

Map Units ofRegina Soils

Ral Mainly grumic Regina soils . They are typi-
cally associated with undulating and dissected
landscapes having gentle to strong slopes .

Ra3

	

Mainly poorly drained Regina soils . They are
typically associated with nearly level land-
scapes located in locally flat and depressional

low-lying areas .
Ra9

	

Mainly grumic Regina soils, with saline soils
on lower slopes .

Agricultural Properties ofRegina Soils

The grumic Regina soils on gentle slopes are
good agricultural soils of capability class 2 . These
soils represent some of the best soils in the Dark
Brown soil zone, and are particularly suited to large
scale wheat farming. Their favorable agricultural
rating results from the combination of their high
water-holding capacity (good drought resistance),
good fertility, and generally favorable topography .
Regina soils have a slight moisture deficit, imparted
by the semiarid regional climate .

These soils have a moderate amount of organic
matter in the A horizon . They are neutral to slightly
alkaline in reaction, low in available phosphorus and
high in available potassium . Crops grown on these
soils respond well to additions ofnitrogen and phos-
phorus fertilizers .

Some poorly drained Regina soils are placed in
capability class 5 . Regina soils have a very low infil-
tration rate and water will tend to pond on slightly
depressional areas for extended periods . This may
delay seeding or flood seeded crops and hence may
seriously limit their agricultural use . Poorly drained
soils that are usually wet for a sufficient portion of
the growing season are best used for forage produc-
tion . Some ofthe poorly drained soils are saline .

Regina soils on dissected undulating landscapes,
with moderate to strong slopes, have serious prob-
lems with water erosion . Reduced tillage, cultivation
across slopes, maintenance of crop residues and strip
cropping are recommended practices to control both
water and wind erosion . All dissections or waterways
should be seeded to permanent grass to prevent

water erosion . These soils are moderately susceptible
to wind erosion .

Saline soils in the Ra9 map unit have sufficient
salts at or near the surface that will depress crop
yields in most years . The Soil Salinity section of this
report discusses the nature and origin ofsaline soils
and provides general guidelines for their manage-
ment.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tionsofthis report .

REGINA-ELSTOW (RaEw) SOILS

Regina-Elstow soils are grumic Dark Brown
soils (Regina) and Dark Brown soils (Elstow) that
occur in the western half of the Tramping Lake
municipality, south of Muddy Lake . These slightly
alkaline to slightly acid soils have formed in a mix-
ture ofclayey lacustrine (Regina) and silty lacustrine
(Elstow) materials . These soils are associated with
dissected undulating landscapes having long, very
gentle to gentle slopes . Surface textures range from
heavy clay (Regina) to silt loam (Elstow) .

Kinds ofRegina-Elstow Soils

Grumic Regina and orthic Elstow are the kinds
of soils recognized in Regina-Elstow areas in this
map area . They reflect the two parent materials that
occur in these areas. These soils are described under
Regina Soils andElstow Soils .

Map Units ofRegina-Elstow Soils

RaEwl Mainly grumic Regina on lower and
midslopes, with orthic Elstow soils occupy-
ing upper slopes . These soils occur on un-

dulatinglandscapes with gentle slopes.

Agricultural Properties ofRegina-Elstow Soils

Grumic Regina soils are good agricultural soils
of capability class 2 . Regina soils have a slight mois-
ture deficit, imparted by the semiarid regional cli-
mate ; they have a high water-holding capacity .

Orthic Elstow soils are fair agricultural soils of
capability class 3 . A moderate moisture deficit, im-
parted by the semiarid regional climate and a moder
ate water-holding capacity, is the main limitation to
the production ofcommon field crops on Elstow soils .

Regina-Elstow soils have a moderate amount of
organic matter in the A horizon . They are slightly al-
kaline-to slightly acid in reaction, low in available
phosphorus and high in available potassium . Crops
grown on these soils respond to additions ofnitrogen
and phosphorus fertilizers . Acidity does not affectthe
productivity of most crops and liming is not neces-
sary.

Regina-Elstow soils are moderately susceptible
to wind erosion. Susceptibility to water erosion islow
due to gentle slopes . Maintenance of trash cover, re
duced tillage and strip cropping are effective soil con-
servationtechniques that will control wind erosion .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthisreport .

REGINA-SUTHERLAND (RaSu) SOILS

Regina-Sutherland soils are grumic Dark Brown
soils (Regina) and Dark Brown soils (Sutherland)
which occur southwest and southeast of Muddy Lake
in the Tramping Lake Municipality . These slightly
alkaline soils have formed in clayey lacustrine mate-
rials . The Regina-Sutherland soils within this
municipality occur on dissected undulating land-
scapes with very gentle slopes and dissected inclined
landscapes with long, gentle to moderate slopes. Sur-
face textures range from heavy clay to clay . Surface
stones may be present along some dissections but
pose no problems for cultivation .

Kinds ofRegina-Sutherland Soils

Grumic Regina, orthic Sutherland and calcare-
ous Sutherland are the kinds of soils in Regina-
Sutherland areas in this map area . They reflect dif
ferences between clay and heavy clay parent mate-
rials and the influence of topography in redistribut-
ing precipitation and in determining soil drainage .
These soils are described under Regina Soils and
Sutherland Soils .



MapUnits ofRegina-Sutherland Soils

RaSul Mainly grumic Regina soils on mid- and
lower slopes, with orthic Sutherland soils
and calcareous Sutherland soils on mid- and

upper slopes . These soils occur on dissected undulat-
ing landscapes with very gentle slopes anddissected
inclined landscapes with long, gentle to moderate
slopes .

Agricultural Properties of Regina-Sutherland
Soils

Grumic Regina and orthic Sutherland soils are
good agricultural soils of capability class 2. These
soils have a slight moisture deficit due to the
semiarid regional climate; they have a high water-
holding capacity .

Regina-Sutherland soils have a moderate
amount of organic matter in theAhorizon. They are
slightly alkaline in reaction, low in available phos
phorus andhigh in available potassium . Cropsgrown
on these soils respond well to additions of nitrogen
and phosphorus fertilizers . Regina-Sutherland soils
on long, inclined slopes are highly susceptible to
water erosion. These soils are moderately susceptible
to wind erosion . Maintenance oftrash cover, reduced
tillage and strip cropping are effective soil conserva-
tion techniques that will greatly reduce erosion.
Large dissections should be seeded to permanent
grass to prevent excessive water erosion . Cultivation
across slopes is one method of providing a barrier to
downslope movement oftopsoil.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

REGINA-WEYBURN (RaWr) SOILS

Regina-Weyburn soils are grumic Dark Brown
soils (Regina) and Dark Brown soils (Weyburn) lo-
cated in an area south of Muddy Lake in the Tramp
ing Lake municipality . These slightly alkaline to
neutral soils have formed in a mixture of clayey
lacustrine (Regina) and slightly stony, loamy glacial
till (Weyburn) . They are associated with dissected
undulating landscapes with moderate slopes . Sur-
face textures range from heavyclay (Regina) to loam
(Weyburn) . A few stones may be present on the sur-
face, but pose no problems to cultivation.

KindsofRegina-Weyburn Soils

Grumic Regina, orthic Weyburn and calcareous
Weyburn are the kinds ofsoils recognized in Regina-
Weyburn areas in this municipality . They reflect the
twoparent materials andthe influence oftopography
in the redistribution of precipitation . These soils are
described underRegina Soils andWeyburn Soils .

MapUnits ofRegina-Weyburn Soils

RaWrl Mainly grumic Regina soils on mid- and
lower slopes, with orthic Weyburn soils on
upper slopes. This map unit occurs on dis

sected undulating landscapes with moderate slopes,
which makes these soils highly susceptible to water
erosion.

Agricultural Properties of Regina-Weyburn
Soils

Regina-Weyburn soils are good to fair agricul-
tural soils of capability classes 2 and 3 . A moderate
moisture deficit, imparted by the semiarid regional
climate and a moderate water-holding capacity, is
the main limitation of the orthic and calcareous
Weyburn soils.

Regina soils are favorable for agriculture due to
their high water-holding capacity, moderate amount
of organic matter andinherent good fertility . Regina
soils have a slight moisture deficit due to the
semiarid regional climate . Weyburn soils have a
moderate to low amount of organic matter in the A
horizon. Weyburn soils on knolls are locally dry due
to rapid runoff and have low nutrient reserves, par-
ticularly phosphorus . Regina-Weyburn soils are low
in available phosphorus andhigh in available potas-
sium . Cropsgrown on these soils respond well to ad-
ditions ofnitrogen andphosphorus fertilizers .

Regina-Weyburn soils occur on dissected land-
scapes, and as a result, they are highly susceptible to
water erosion. These soils are moderately susceptible
to wind erosion . Reduced tillage, maintenance ofcrop
residues, cultivation across slopes, and strip cropping
are recommendedmanagement techniques .

A few stones can be expected on upper slopes .
More information on various soil and landscape

characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

KindsofScott Soils

RUNWAY (Rw) SOILS

Runway soils include a wide variety of soils de-
veloped in variable deposits associated with meltwa-
ter channels, spillways, and eroded till plains . The
lower slopes ofthe Runway soils are often wet and oc-
casionally stony or saline .

Agricultural Properties of Runway Soils

Runway soils are usually nonarable in that the
bottom lands are poorly drained and the side slopes
are usually too steep to cultivate . A few areas, where
slopes permit crossing with field implements, have
some potential for cultivation . Many areas will have
little potential for grazing land as they occur as nar-
row strips cutting through cultivated areas. Where
they are large enough to be fenced, they do have some
value as pasture land depending upon steepness of
slope, density oftree cover and availability ofwater.

Most areas ofRunway soils have beenrated from
class 4 to 6 for agricultural capability. Steepness of
slope and the presence of poorly drained soils are the
main limitations. Definitions and descriptions of the
agricultural capability classes and subclasses are
presented in a following section, entitled, Soil Capa-
bility for Agriculture.

Scott soils are Dark Brown soils that occur
throughout the Reford, the eastern halfofthe Tramp-
ing Lake and west-central part of the Buffalo
municipalities . These slightly to moderately acid
soils have formed in silty lacustrine materials, 30 to
100 cm thick, over slightly stony, loamy glacial till .
There is often a thin (5 to 20 cm) layer of gravel be-
tweenthe lacustrine material and till . The Scott soils
usually occur on undulating landscapes with very
gentle to gentle slopes . Surface textures range from
very fine sandyloam to silt loam .

Two kinds of Scott soils occur in this map area .
They reflect the influence of slight differences in to-
pography in the redistribution ofprecipitation .

Orthic Scott

	

The orthic Scott soil usually oc-
curs on midslopes but it may extend onto upper and
lower slopes on gentle landscapes . It is a well-drained
soil with a dark-brown A horizon 12 to 16 cm thick,
over a brown B horizon 30 to 40 cm thick, and amod-
erately calcareous C horizon . The A and B horizons
are formed in the silty lacustrine material and the C
horizon is usually slightly stony, loamy glacial till .

Eluviated Scott The eluviated Scott soil
usually occurs on lower slopes . It closely resembles
the orthic Scott but will often have a thicker and
darker-colored Ahorizon with agrayish-brown layer
between the A horizon and the brownish-colored B
horizon below.

Map Units of Scott Soils

SCOTT (St) SOILS

St3

	

Mainly orthic Scott soils, with eluviated Scott
soils on lower slopes . These soils are associated
with very gentle to gentle slopes . Water erosion

is generally not a problem except on some of the
longer, gentle slopes .

Agricultural Properties of Scott Soils

Scott soils are fair agricultural soils of capability
class 3. Amoderate moisture deficit, imparted by the
semiarid regional climate and a moderate water
holding capacity, is the main limitation to the pro-
duction ofcommon field crops.

The moderate organic matter content gives
reasonably fertile soils ofgood tilth . They are low in
available phosphorus and high in available potas
sium . These soils respond well to the addition of ni-
trogen and phosphorus fertilizers . The main factor
affecting the fertility of Scott soils is surface acidity.
Low pH values, from 5.0 to 6.0, are commonly en-
countered on the mid- and lower slope positions . The
yields of grain crops are not seriously affected, how-
ever, yields ofalfalfa or sweet clover maybe reduced
considerably . More information on the extent and
severity of soil acidity canbe found in a subsequent
section ofthis reporton Soil pH .

Scott soils are moderately susceptible to wind
erosion. Water erosion is not aproblem on these soils
since they usually occur on nearly level to gently un
dulating landscapes . Maintenance of crop residues,
reduced tillage and establishment of shelterbelts
should be utilized to guard against wind erosion.

Stones are usually not a problem on St3 land-
scapes .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

SCOTT-ELSTOW (StEw) SOILS

Scott-Elstow soils are Dark Brown soils that
occur extensively in the eastern portion of the
Tramping Lake municipality west of the Scott Re
search Farm and in an interridge area northeast of
the town of Revenue. These slightly acid to moder-
ately acid soils have formed in shallow, silty lacus-
trine material, 30 to 100 cm thick, underlain by gla-
cial till (Scott) and silty lacustrine material (Elstow) .
Scott and Elstow soils occur at random on an un-
dulating landscape with very gentle slopes. Surface
textures range from loam to silt loam . A fewsurface
stones are present in isolated areas.

Kindsof Scott-Elstow Soils

Orthic Scott, eluviated Scott and orthic Elstow
are the kinds ofsoils recognized in Scott-Elstow areas
in this map area . They reflectthe variability in thick
ness of the parent material, and the influence of to-
pography in the redistribution of precipitation.
These soils are described under Scott Soils and
Elstow Soils .

MapUnitsofScott-Elstow

StEw3 Mainly orthic Scott soils, with orthic
Elstow soils and eluviated Scott soils on
lower slopes . This map unit occurs on un-

dulating landscapes with long, very gentle slopes .

Agricultural Properties ofScott-Elstow Soils

Scott-Elstow soils are fair agricultural soils of
capability class 3 . A moderate moisture deficit, im-
parted by the semiarid regional climate and a moder
ate water-holding capacity, is the main limitation to
the production ofcommon field crops.

Scott-Elstow soils have a moderate amount ofor-
ganic matter in theA horizon . They are slightly acid
to moderately acid in reaction, low in available phos
phorus andhigh in available potassium. Cropsgrown
on these soils respond to additions of nitrogen and
phosphorus fertilizers . Acidity may affect the produc-
tivity of legume crops such as alfalfa and sweet
clover . Spot applications of lime may be needed to re-
move the negative effects of the acidity on these
crops.

Scott-Elstow soils are moderately susceptible to
wind erosion . They have alow susceptibility to water
erosion since they occur on an undulating landscape,
the gentle slopes ofwhich allow infiltration ofwater.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

SCOTT-HANLEY (StHy) SOILS

Scott-Hanley soils are a mixture of Dark Brown
and Solonetzic soils that occurprimarily in the north-
ern part of the Reford and south-central part of the
Buffalo municipalities . These slightly to moderately
acid soils have formed in silty lacustrine material, 30
to 100 cm thick, over slightly stony glacial till . There
are minor areas of Dark Brown (Weyburn) soils that
have formed in slightly stony, loamy glacial till .
When the parent material is moderately high in
sodium salts, Solonetzic soils (Hanley) with hard B
horizons are usually present. Scott-Hanley soils
occur on undulating landscapes with very gentle to
gentle slopes. Surface textures are usually loam .

Kinds ofScott-Hanley Soils

Orthic and eluviated Scott, Hanley soils,
Weyburn soils, and saline soils are the kinds of soils
recognized in Scott-Hanley areas in the map area .
They reflect the wide variation in drainage condi-
tions and variable salt concentrations of the parent
material in these areas. These soils are described
under Scott Soils, Hanley Soils andWeyburn Soils .



MapUnitsof Scott-Hanley Soils

StHy9 Mainly Scott soils on midslopes, with Hanley
soils on some lower slopes, Weyburn soils on
knolls, and saline soils on lower slopes . This

map unit occurs mainly on undulating landscapes
with very gentle to gentle slopes . The proportion of
the various soil types is quite variable ; the Scott soils
account for about 40%, Hanley soils 25%, Weyburn
soils 20%andthe saline soils rangingfrom 15 to 30%
of the area . More information on saline soils can be
found in subsequent sections of this report . Crops
grown on StHy9 soils will often be patchy, as shown
in Fig. 25 forEwHy9soils.

Agricultural Properties ofScott-Hanley Soils

Scott-Hanley soils in this map area are fair to
poor agricultural soils of capability classes3to 5. Sa-
linity, poor structure and a moderate moisture defi
cit, imparted by the semiarid regional climate and a
moderate water-holding capacity, are the main ag-
ricultural limitations of these soils. The saline soils
contain sufficient soluble salts, at or near the surface,
to seriously depress crop yields in most years. The
hard B horizon of the Hanley soils impedes root ex-
ploration for moisture and nutrients, and prevents
normal water infiltration .

Scott-Hanley soils have a moderate amount of
organic matter in theAhorizon, are lowin available
phosphorus and high in available potassium. They
respond favorably to additions of nitrogen and phos-
phorus fertilizers .

Scott-Hanley soils are moderately susceptible to
wind erosion; watererosion is notaproblem.

The productivity of the Scott-Hanley soils and
the type of crops that should be grown will depend,
in large part, on the amount of saline soils present.
The salinity section, found in a later section of this
report, discusses the nature and origin of saline soils
and provides general guidelines for their manage-
ment . The agricultural capability map, also foundin
alater section ofthis report, will indicate the capabil-
ity ofStHy9areas.

SCOTT-WEYBURN (StWr) SOILS

Scott-Weyburn soils are Dark Brown soils that
occur extensively throughout all three munic-
ipalities. These moderately acid to slightly alkaline
soils have formed in amixture ofshallow, silty lacus-
trine materials that are 30 to 100 cm thick and un-
derlain by glacial till (Scott), and slightly stony,
loamy glacial till (Weyburn) . There is often a thin
layer of gravel or stones, 5 to 15 cm thick, between
the lacustrine and till materials in the Scott soils.
Scott-Weyburn soils occur on undulating and dis-
sected undulating landscapes with very gentle to
moderate slopes, on hummocky landscapes with gen-
tle to moderate slopes, andon undulating andridged
landscapes with very gentle to strong slopes . The
most common surface texture is aloam .

Kindsof Scott-Weyburn Soils

Orthic Scott, eluviated Scott, orthic Weyburn,
calcareous Weyburn, saline soils and poorly drained
soils are the kinds of soils recognized in Scott
Weyburn areas in this map area . They reflect differ-
ences between the lacustrine and glacial till parent
materials and the influence of topography in redis-
tributing precipitation and in determining soil
drainage and salinity . These soils are described
under Scott Soils and Weyburn Soils except for the
saline soils and poorly drained soils which are de-
scribed below.

Poorly Drained Soils

	

Poorly drained soils
occur mainly in sloughs. They occur in areas which
collect runoff from heavy rains and snowmelt and
usually remain wet for much ofthe growing season .
Most of these soils are not cultivated unless drained
although some may become dry enough to cultivate
during periods ofless than average precipitation.

Saline Soils

	

These soils occupy the lower
slopes around sloughs and runways. The upper part
ofthe soil mayresemble either the Scott or Weyburn
soils except for the presence of salts. The salts occur
as a light-colored surface crust or as small, white
specks in the soil itself. The presence of saline soils
is usually indicated by reduced or patchy crop
growth .

MapUnitsofScott-Weyburn Soils

StWrl This mapunit consists mainly of orthic Scott
soils, with orthic Weyburn soils on upper
slopes andknolls . It almost always occurs on

dissected undulating landscapes with gentle to mod-

erate slopes . The slopes are usually quite long (50 to
150 m) and are very susceptible to water erosion.
Some erosion occurs along shallow gullies but most
soil loss occurs by sheet erosion on long slopes . This
loss is reflected in thinner A horizons (11.5 cm) com-
pared to average A horizon thickness in the StWr3
map unit of 13.4 cm. The majority ofthis loss occurs
during storms with high intensity rainfall and dur-
ingspring snowmelt .
StWr2 Mainly orthic Scott soils on midslopes, with

orthic Weyburn and calcareous Weyburn
soils on upper slopes and knolls, and poorly

drained soils in depressions. This mapunit occurs on
hummocky landscapes with moderate to strong
slopes (Fig. 29) . Light-colored, slightly eroded knolls
and numerous undrained depressions are character-
istic features ofthe StWr2 landscape.
StWr3 Mainly orthic Scott soils on midslopes, with

eluviated Scott soils on lower slopes, andor-
thic Weyburn soils on upper slopes and

knolls . This map unit is associated with undulating
and dissected undulating landscapes with very gen-
tle to moderate slopes (Fig . 30) . Theundulating land-
scapes are characterized by very fewknolls or depres-
sions.

StWr4 Mainly orthic Scott soils on midslopes, with
orthic Weyburn and calcareous Weyburn
soils on upper slopes and knolls . These soils

occur on hummocky landscapes with gentle to moder-
ate slopes . This landscape is very similar to the
StWr2except there are few sloughs or poorly drained
soils. The StWr4 map unit contains 15-20% slightly
eroded, calcareous knolls .
StWr7 Mainly orthic Scott soils, with eluviated

Scott soils on lower slopes, andorthic and cal-
careous Weyburn soils on upper slopes and

ridges . These soils occur on mixed undulating and
ridged landscapes with very gentle to strong slopes .
The ridges occur randomly throughout the area and
comprise about 20% of the StWr7 areas . The ridges
maybe as high as 5 m. The undulating landscape be-
tweenthe ridges hasvery gentle to gentle slopes (Fig .
31).
StWr9 Mainly orthic Scott soils on midslopes, with

orthic Weyburn soils on upper slopes, and
saline soils on lower slopes . This mapunit oc

curs on undulating and dissected undulating land-
scapes with very gentle to gentle slopes . The area af-
fected by salinity amounts to about 25% of this map
unit .

Fig. 29 The StWr2 landscape is typically hummocky . Moderate to strong slopes and an ap-
preciable number of poorly drained depressional areas impart moderately severe
limitations to farming these soils .

Fig. 30 The StWr3 landscape is typically undulating with gentle slopes . There are no sig-
nificant limitations to cultivation ofthese soils .

Fig . 31 Steep ridges cutting across gently undulating plains are characteristic of StWr7
mapunits .



Table 1 .

	

Distribution of the different kinds of soils and some of the problems associated with
Scott-Weyburn andWeyburn-Scott map units .

SUTHERLAND (Su) SOILS

Kindsof Sutherland Soils

Agricultural Properties ofScott-Weyburn Soils

The Scott-Weyburn soils, particularly the orthic
andeluviated soils, are fair agricultural soils ofcapa-
bility class 3. A moderate moisture deficit, imparted
by the semiarid regional climate and a moderate
water-holding capacity, is the main limitation to the
production ofcommon field crops.

The Scott-Weyburn soils have a moderate
amount oforganic matter in the A horizon. They are
moderately acid to slightly alkaline in reaction, low
in available phosphorus and high in available potas-
sium . Consequently, crops grown on these soils re-
spond to additions of nitrogen and phosphorus fer-
tilizers . Acidity does not seriously affect the produc-
tivity ofmost crops andliming is not necessary . How-
ever, liming will give increased yields of alfalfa or
sweet clover .

Most fields require some clearing ofsmall stones
especially on the knolls, however, some areas of
Scott-Weyburn soils have numerous large boulders
that create a severe hindrance to tillage andharvest-
ing equipment . More information on stones andboul-
ders can be found in subsequent sections of this re-
port .

Salinity is not a problem on Scott-Weyburn soils
with the exception of the StWr9 map unit. The Soil
Salinity section of this report discusses the nature
and origin of saline soils and provides general
guidelinesfor their management .

Although the orthic andeluviated Scott soils and
the orthic Weyburn soils have few agricultural limi-
tations, the calcareous Weyburn soils are less pro
ductive or more difficult to farm. The calcareous
Weyburn soils on knolls are locally dry because ofin-
creased runoff and have low nutrient reserves, par-
ticularly phosphorus . Wind andwater erosion on the
knolls can be a serious problem ifthe soils are left un-
protected by trash cover. The slightly eroded calcare-
ousWeyburn soils amount to 15 to 20% ofStWr2 and
StWr4 map units and 5 to 10% of StWrl and StWr3
mapunits (Table 1) .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

Sutherland soils are Dark Brownsoils that occur
in areas throughout the southwestern and west-cen-
tral portions of the Tramping Lake municipality .
These slightly acid to neutral soils have formed in
clayey lacustrine materials. Sutherland soils are as-
sociated with various landscapes and occur on un-
dulating and dissected undulating landscapes with
long, gentle slopes . Surface textures range from clay
loam to clay .

Three kinds ofSutherland soils are recognized in
this map area . They reflect the influence of topog-
raphy in the redistribution ofprecipitation and in de-
termining soil drainage and salinity .

Orthic Sutherland

	

The orthic Sutherland
soil occurs on mid- and lower slopes in most Suther-
land landscapes . It may extend onto upper slopes in
gentle landscapes. It is a moderately well-drained
soil with a very dark grayish-brown A horizon 10 to
15 cm thick, underlain by agrayish-brown Bhorizon,
and an olive-brown to dark grayish-brown, calcare-
ous C horizon. Clay is the predominant surface tex-
ture .

Calcareous Sutherland The calcareous
Sutherland soil occurs on upper slopes and knolls in
most Sutherland landscapes and may extend onto
midslopes in gentle landscapes . They also occur
along the edges ofdissections . It is a moderately well-
drained soil with a very dark grayish-brown, often
calcareous A horizon, 10 to 15 cm thick. There may
be a thin, calcareous B horizon. The calcareous C
horizon is olive-brown to dark grayish-brown . Where
erosion hasoccurred the Ahorizonmaybe somewhat
thinner andlighter colored.

Saline Sutherland

	

The saline Sutherland
soil occurs on lower slopes and in imperfectly to
poorly drained depressions where subsurface water
leads to the deposition of salts in upper horizons .
These soils closely resemble the orthic Sutherland
except for the presence of soluble salts, often within
50 cm of the surface. The salts occur as a white sur-
face crust, as small white specks within the soil, or
may not be visible at all.

MapUnitsof Sutherland Soils

Su2 Mainly orthic Sutherland soils on mid- and
lower slopes, with calcareous Sutherland soils
on upper slopes . This map unit occurs on un

dulating and dissected undulating landscapes with
very gentle to moderate slopes .
Sub

	

Mainly orthic Sutherland soils on midslopes,
with calcareous Sutherland soils on upper
slopes, and saline Sutherland soils on lower

slopes . This map unit occurs on undulating land-
scapes with moderate slopes . Salinity on lower slopes
can be weak to moderate in strength, and may often
be recognized in patchy or thin crop.

Agricultural Properties of Sutherland Soils

The orthic and calcareous Sutherland soils are
good to fair agricultural soils of capability classes 2
and 3. Saline Sutherland soils in the Sub map unit
are capability class 4.

A slight moisture deficit, imparted by the
semiarid regional climate, is the main limitation to
the production of common field crops on Sutherland
soils.

Sutherland soils have a moderate amount of or-
ganic matter in the A horizon. They are slightly acid
to neutral in reaction .

Sutherland soils have a moderate susceptibility
to wind erosion, anda moderately high susceptibility
to water erosion on moderate, long slopes, as relative
ly low infiltration rates lead to increased runoff; re-
duced tillage, maintenance of crop residues, cultiva-
tion across slopes and strip cropping are recom-
mended management techniques .

Seeding in spring maybe delayed on lower slopes
and depressional areas due to accumulation ofwater
which infiltrates very slowly .

Saline Sutherland soils have sufficient salts, at
or near the surface, to depress crop yields in most
years. Soil salinity is caused by the movement ofex
cess water through the soil and the subsequent in-
crease in soluble salt content of the soil upon evap-
oration of this water. Management practices aimed
at controlling the movement of water through the
soil are recommended. The Soil Salinity section of
this report discusses the nature and cause of soil sa-
linity and provides general guidelines for the man-
agement ofthese saline soils .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report.

SUTHERLAND-ASQUITH (SuAq) SOILS

Sutherland-Asquith soils are Dark Brown soils
formed in clayey lacustrine (Sutherland) and sandy
fluvial (Asquith) materials . They occur inexten
sively in the western half of the Tramping Lake
municipality, along the northwestern and southeast-
ern edge ofMuddyLake. Theseneutral to slightly al-
kaline soils occur on undulating and dissected in-
clined landscapes with gentle to moderate slopes .
Surface textures are dominantly clay (Sutherland)
andsandyloam (Asquith) .

KindsofSutherland-Asquith Soils

Orthic Sutherland, orthic Asquith, saline
Sutherland and saline Asquith soils are the kinds of
soils recognized in Sutherland-Asquith areas in this
map area . They reflect differences between the
highly contrasting clayey lacustrine and sandy flu-
vial parent materials and the influence ofthese and
topography in determining soil drainage and salin-
ity. These soils are described under Sutherland Soils
andAsquith Soils with the exception ofthe saline As-
quith soils whichare described below. In Sutherland-
Asquith areas, the Sutherland soils have a clay loam
or clay surface texture while the Asquith soils have
a fine sandyloam or sandyloam texture.

Saline Asquith

	

The saline Asquith soil oc-
curs intermittently on inclined slopes . These soils are
derived from soft, sandy, and often saline bedrock
materials. They contain soluble salts that will de-
press crop yields inmost years.

MapUnitsofSutherland-Asquith Soils

SuAg9 Mainly orthic Sutherland soils, with orthic
Asquith soils on mid- and upper slopes, and
saline soils on lower slopes . The sandy soils

are, in large part, derived from soft, sandy and often
saline bedrock materials. TheseAsquith soils repre-
sent a departure from normal Asquith soils andtend
to have a wider variation in texture within a delinea-
tion than is normally encountered . Asquith and
Sutherland soils are randomly distributed on the dis-
sected inclined and undulating landscapes . Saline
soils occur intermittently on inclined slopes and on
lower slope positions on undulatinglandscapes .

Agricultural Properties of Sutherland-Asquith
Soils

Sutherland soils, particularly the orthic Suther-
land soils, are good agricultural soils of capability
class 2 . These soils have a slight moisture deficit due
to the semiarid regional climate; they have amoder-
ately high water-holding capacity .

Asquith soils, particularly the orthic Asquith
soils, are poor agricultural soils of capability classes
4 and 5. A strong moisture deficit, imparted by the
semiarid regional climate and a low water-holding
capacity, is the main agricultural limitation of As-
quith soils.

Salinity and poorly drained soils result in capa-
bility class 4 and 5 soils in SuAg9areas. Soil salinity
is caused by the movement of excess water through
the soil and the subsequent increase in soluble salt
content of the soil upon evaporation of this water .
Management practices aimed at controlling the
movement of water through the soil are recom-
mended . The Soil Salinity section of this report dis-
cusses the nature and cause of soil salinity and pro-
vides general guidelines for the management ofthese
saline soils.

Sutherland soils have amoderate amount of or-
ganic matter in the A horizon. They are low in avail-
able phosphorus andhigh in available potassium .

Asquith soils have a low amount oforganic mat-
ter in the A horizon. They are low in available phos-
phorus andmaybe low in available potassium .

Sutherland-Asquith soils are moderately to
highly susceptible to wind erosion. Low infiltration
rates for Sutherland soils results in high susceptibil
ity to water erosion . Asquith soils have a relatively
low susceptibility to water erosion. Reduced tillage,
maintenance of crop residues, and cultivation across
slopes are recommended management techniques to
control erosion.

Although Sutherland-Asquith soils are gener-
ally stone free, a few stones occur in SuAg9areas.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

Map
Unit

Orthic
Scott

Eluviated
Scott

%of Soil type

Orthic Calcareous
Weyburn Weyburn

Poorly
Drained Soil Problems

St3 60 25 <10 <5 <5
StWrl 60 10 25 <5 <5 Water erosion on long slopes
StWr2 45 <10 10 18 15 Slightly eroded knolls ;

sloughs
StWO 50 20 15 10 <5
StWr4 45 20 10 18 5 Slightly eroded knolls
WrSt1 30 5 50 10 <5 Water erosion on long slopes
WrSt2 20 5 40 18 15 Slightly eroded knolls ;

sloughs
WrSt3 20 15 50 10 <5
WrSt4 20 15 40 18 5 Slightly eroded knolls
WrSt7 25 15 40 15 <5 Steep ridges



SUTHERLAND-ELSTOW (SuEw) SOILS

Sutherland-Elstow soils are Dark Brown soils
that occur in a small area along the western edge of
the Tramping Lake municipality, north of Muddy
Lake . These slightly acid to neutral soils have formed
in a mixture of clayey lacustrine (Sutherland) and
silty lacustrine (Elstow) materials . Sutherland and
Elstow soils occur intermixed on a dissected inclined
landscape with long, strong to moderate slopes . Sur-
face textures are dominantly clay loam . The land-
scape is free of surface stones but isolated bedrock
outcrops do occur.

Kinds ofSutherland-Elstow Soils

Orthic Sutherland, orthic Elstow and eluviated
Elstow are the kinds of soils recognized in Suther-
land-Elstow areas in this map area . They reflect dif
ferences between the clayey and silty parent mate-
rials and the influence of topography in redistribut-
ing precipitation . These soils are described under
Sutherland Soils andElstow Soils .

Map Units of Sutherland-ElstowSoils

SuEw3 Mainly orthic Sutherland soils, with orthic
Elstow soils and eluviated Elstow soils on
lower slopes . This map unit occurs on dis

sected inclined landscapes with long, strong to mod-
erate slopes . Bedrock outcrops occur in isolated
areas.

Agricultural Properties of Sutherland-Elstow
Soils

Sutherland-Elstow soils are good to fair agricul-
tural soils of capability classes 2 and 3. Sutherland
soils have a slight moisture deficit due to the
semiarid regional climate; these soils have a moder-
ately high water-holding capacity . Amoderate mois-
ture deficit, imparted by the semiarid regional cli-
mate and a moderate water-holding capacity, is the
main limitation to the production of common field
crops on Elstow soils. Strongly inclined slopes reduce
the capability of certain areas to class 4.

Sutherland-Elstow soils have a moderate
amount of organic matter in the A horizon . They are
slightly acid to neutral in reaction, low in available
phosphorus and high in available potassium . Con-
sequently, crops grown on these soils respond to addi-
tions of nitrogen and phosphorus fertilizers . Acidity
does not affect the productivity ofmost crops andlim-
ingis not necessary .

Sutherland-Elstow soils are moderately suscep-
tible to wind erosion. Relatively low infiltration rates
combined with long slopes result in a high suscepti
bility to water erosion. Management of these soils
should involve maintenance of trash cover, strip
cropping, and reduced tillage or zero-till farming to
guard against erosion .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

SUTHERLAND-REGINA (SuRa) SOILS

Sutherland-Regina soils are a mixture of Dark
Brown (Sutherland) and grumic Dark Brown (Re-
gina) soils formed in clayey lacustrine materials.
These soils occur in the western portion ofthe Tramp-
ing Lake municipality in an area south and east of
Grill Lake. These soils are mainly neutral in reaction
but may range from slightly acid to moderately al-
kaline . TheSutherland-Regina soils occur on dissect-
ed undulating and on dissected inclined landscapes
with gentle to moderate slopes . Surface textures
range from heavy clay (Regina) to clay loam (Suther-
land).

KindsofSutherland-Regina Soils

Orthic Sutherland, eluviated Sutherland,
grumic Regina and saline soils are the kinds of soils
recognized in Sutherland-Regina areas in this map
area . They reflect differences between the clay and
heavy clay parent materials and the influence of to-
pography in redistributing precipitation and deter-
mining soil drainage . These soils are described under
Sutherland Soils and Regina Soils except for
eluviated Sutherland, which is described below .

Eluviated Sutherland The eluviated
Sutherland is a moderately well-drained soil, very
similar to the orthic Sutherland . It usually has a

deeper A horizon than the orthic Sutherland. The B
horizon may be thicker than the corresponding hori-
zon ofthe orthic Sutherland soil .

MapUnitsof Sutherland-Regina Soils

SuRa3 Mainly orthic Sutherland soils, with grumic
Regina soils occurring randomly throughout
the landscape and eluviated Sutherland

soils on lower slopes . These soils occur on dissected
undulating landscapes with gentle slopes. A thin,
silty lacustrine overlay occurs over much of the map
unit . Tuxford solonetzic soils occur in isolated areas
ofthemapunit .
SuRa9 Mainly orthic Sutherland soils, with grumic

Regina soils occurring on mid- and upper
slopes and saline soils occurring on lower

slopes . These soils occur on long, gentle, inclined and
dissected slopes . A few stones may occur along some
dissections but do not affect cultivation. Depres-
sional areas and sloughs are common in this map
unit . Small pockets of gravel and sand also occur
throughout themapunit .

Agricultural Properties of Sutherland-Regina
Soils

Sutherland-Regina soils, particularly the typi-
cal grumic or orthic soils, are good agricultural soils
of capability class 2 . Salinity, susceptibility to ero
sion, and moderate to strong slopes reduce the capa-
bility ofcertain map units to capability classes 3 and
4. Sutherland-Regina soils have a slight moisture
deficit due to the semiarid regional climate; these
soils have ahigh water-holding capacity .

Sutherland-Regina soils have a moderate
amount oforganic matter in theAhorizon andamod-
erately high to high water-holding capacity . They
are neutral to slightly alkaline in reaction, low in
available phosphorus and high in available potas-
sium . Crops grown on these soils respond well to ad-
ditions ofnitrogen andphosphorus fertilizers.

Saline soils in the SuRa9 map unit have suffi-
cient salts at or near the surface to depress crop yields
in most years. Soil salinity is caused by the move
ment of excess water through the soil and the sub-
sequent increase in soluble salt content of the soil
upon evaporation of this water. Management prac-
tices aimed at controlling the movement of water
through the soil are recommended. The Soil Salinity
section of this report discusses the nature and cause
of soil salinity and provides general guidelines for
the management ofthese saline soils.

Sutherland-Regina soils are moderately suscep-
tible to wind erosion; they are highly susceptible to
water erosion due to their low water infiltration rate
and long slopes . Management techniques such as re-
duced tillage, cultivation across slopes, maintenance
oftrash cover and strip cropping should be utilized to
control erosion . Dissections that tend to gully and
erode during spring runoffor during rains should be
grassed to control erosion (Fig . 32) .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthisreport .

Fig . 32 Grassed runways greatly reduce the erosive poten-
tial ofspring runoffin a dissected landscape .

SUTHERLAND-SCOTT (SuSt) SOILS

Sutherland-Scott soils are Dark Brown soils that
occur inextensively in the southwest portion of the
Tramping Lake municipality . These slightly acid to
neutral soils have formed in a mixture of clayey
lacustrine materials (Sutherland) and shallow, silty
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lacustrine materials 30 to 100 cm thick, underlain by
slightly stony, loamy glacial till (Scott). These soils
occur on a dissected undulating landscape with gen-
tle slopes . Stones maybe present on the surface along
the edges ofsome dissections. Surface textures range
from clay (Sutherland) to loam (Scott).

Kinds ofSutherland-Scott Soils

Orthic Sutherland and orthic Scott are the kinds
of soils recognized in Sutherland-Scott areas in this
map area . They largely reflect differences between
the clayey and silty parent materials that occur in
these areas. These soils are described under Suther-
land Soils and Scott Soils . In Sutherland-Scott areas
the Sutherland soils have a clay loam or clay surface
texture .

MapUnitsof Sutherland-Scott Soils

SuSt3 Mainly orthic Sutherland soils on mid- and
lower slopes with orthic Scott soils on upper
slopes . These soils occur on a dissected un

dulating landscape with gentle slopes . A few stones
maybe present in some areas . Depressional areas are
common in portions of the landscape . Tuxford sol-
onetzic soils are also present in isolated areas.

Agricultural Properties of Sutherland-Scott
Soils

Sutherland soils are good agricultural soils of
capability class 2. These soils have a slight moisture
deficit due to the semiarid regional climate ; they
have amoderately high water-holding capacity .

Scott soils are fair agricultural soils ofcapability
class 3. Amoderate moisture deficit, imparted by the
semiarid regional climate and a moderate water
holding capacity, is the main agricultural limitation
ofScott soils.

Sutherland-Scott soils have a moderate amount
of organic matter in the A horizon. They are slightly
acid to neutral in reaction, low in available phos
phorus andhigh in available potassium . Cropsgrown
on these soils respond to additions of nitrogen and
phosphorus fertilizers. Acidity does not affect the
productivity of most crops and liming is not neces-
sary .

Sutherland-Scott soils are moderately suscepti-
ble to wind erosion. Relatively low infiltration rates
combined with long slopes can result in high suscep
tibility to water erosion . Reduced tillage, mainte-
nance of crop residues, cultivation across slopes and
strip cropping are recommended management tech-
niques to reduce erosion.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report.

SUTHERLAND-TUXFORD (SuTu) SOILS

Sutherland-Tuxford soils are a mixture of Dark
Brown soils formed in clayey lacustrine materials
(Sutherland) and Solonetzic soils formed in saline,
clayey lacustrine materials (Tuxford) . They occur ex-
tensively in the western portion of the Tramping
Lake municipality around Muddy and Grill Lakes.
These soils range from moderately acid to neutral ;
they contain some ofthe most acid soils in the munic-
ipality. They occur on dissected undulating and dis-
sected inclined landscapes with very gentle to gentle
slopes . Surface textures are clay or clay loam .

Kinds of Sutherland-Tuxford Soils

Orthic Sutherland, Tuxford soils andsaline soils
are the kinds of soils recognized in Sutherland-Tux-
ford areas in this map area . They reflect the wide
range of drainage conditions and variable salt con-
centrations of the parent materials . These soils have
been described under the sections for Sutherland
Soils and for Tuxford-Sutherland Soils .

Map UnitsofSutherland-Tuxford Soils

SuTul Mainly orthic Sutherland soils, with Tux-
ford solonetzic soils on lower slopes . These
soils usually occur on dissected inclined and

dissected undulating landscapes with gentle slopes
100m to 500 m long . The long slopes towards Muddy
Lake present a large area that is highly susceptible
to erosion by water. They also occur on dissected un-
dulating landscapes withmoderate to gentle slopes .



SuTu9 Mainly orthic Sutherland soils, with Tux-
ford solonetzic soils and saline soils on lower
slopes. This map unit occurs on dissected un

dulating landscapes with very gentle slopes . In this
map unit 20 to 40% ofthe area is severely affected by
salinity . Some stones occur along dissections.

Agricultural Properties of Sutherland-Tuxford
Soils

Orthic Sutherland soils are good agricultural
soils ofcapability class 2 . TheTuxford solonetzic soils
are fair agricultural soils of capability class 3.
Sutherland-Tuxford soilshave a slight moisture defi-
cit due to the semiarid regional climate; they have a
moderately high water-holding capacity . The main
limitations are poor soil structure and subsoil salin-
ity generally associated with solonetzic soils. The
hard B horizon of the Tuxford soils impedes root de-
velopment anduptake ofmoisture and nutrients, and
prevents normal water infiltration .

Sutherland-Tuxford soils have a moderate
amount of organic matter in the A horizon. These
soils are moderately acid to neutral in reaction, are
low in available phosphorus and high in available
potassium . Crops grown on these soils respond to ad-
ditions of nitrogen and phosphorus fertilizers . Acid-
ity affects the productivity of legumes and liming
maybe necessary to restore normal yields .

Soil salinity is caused by the movement ofexcess
water through the soil and the subsequent increase
in soluble salt content ofthe soil upon evaporation of
this water. Management practices aimed at control-
ling the movement of water through the soil are rec-
ommended . The Soil Salinity section of this report
discusses the nature and cause of soil salinity and
provides general guidelines for the management of
these saline soils.

Sutherland-Tuxford soils are moderately sus-
ceptible to wind erosion . They are also highly suscep-
tible to water erosion because ofthe low infiltration
rates associated with these soils. On the long slopes
on the east side of Muddy Lake, water erosion is a
serious problemandproper management procedures
are required to prevent excessive losses of topsoil .
Stubble mulch tillage, grassed dissections and culti-
vation across slopes are recommended management
techniques that will greatly help to reduce erosion.

More information on various soil and landscape
characteristics andagriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

SUTHERLAND-WEYBURN (SuWr)
SOILS

Sutherland-Weyburn soils are Dark Brownsoils
that occur in the western portion of Tramping Lake
municipality . These slightly acid to slightly alkaline
soils have formed in a mixture of clayey lacustrine
materials (Sutherland) and slightly stony, loamy
glacial till (Weyburn) . They occur on dissected hum-
mocky or dissected undulating landscapes with mod-
erate slopes . Weyburn soils usually occupy upper
positions in the landscape and Sutherland the lower
positions . Surface textures range from clay to loam .

Kindsof Sutherland-Weyburn Soils

Orthic Sutherland, eluviated Sutherland, and
orthic Weyburn soils are the kinds ofsoils recognized
in Sutherland-Weyburn areas in this maparea . They
reflect differences betweenthe lacustrine and glacial
till parent materials andthe influence oftopography
in redistributing precipitation and in determining
soil drainage . These soils are described under
Sutherland Soils and Weyburn Soils except for
eluviated Sutherland, described below.

Eluviated Sutherland The eluviated
Sutherland is a moderately well-drained soil, very
similar to the orthic Sutherland . It usually has a
thicker Ahorizon than the orthic Sutherland andthe
lower portion of this horizon has a lighter color and
a lighter texture than the upper portions . The B hori-
zonmay also be thicker than the corresponding hori-
zon ofthe orthic Sutherland .

Map Units of Sutherland-Weyburn Soils

SuWrl Mainly orthic Sutherland soils on mid- to
lower slopes, with orthic Weyburn soils on
upper slopes . These soils occur on dissected

undulating landscapes with moderate slopes . Very
weak salinity occurs in some depressions . Erosion is
a factor on longer slopes . Stones are prominent on

upper slopes of the landscape; regular clearing of
stones will be required in some areas.
SuWr3 Mainly orthic Sutherland soils on mid- to

lower slopes, with orthic Weyburn soils on
upper slopes andeluviated Sutherland soils

on some lower slopes. These soils occur on dissected
hummocky landscapes with moderate slopes . Ero-
sion is more prominent on the knolls . Stones are pre-
sent on mid- and upper slopes, and require clearing
in some instances .

Agricultural Properties of Sutherland-Weyburn
Soils

Sutherland orthic and eluviated soils are good
agricultural soils of capability class 2. These soils
have a slight moisture deficit due to the semiarid re
gional climate; they have a moderately high water-
holding capacity .

Weyburn soils are fair agricultural soils ofcapa-
bility class 3. A moderate moisture deficit, imparted
by the semiarid regional climate and a moderate
water-holding capacity, is the main agricultural
limitation ofWeyburn soils.

Poorly drained soils, salinity and dissected land-
scapes with inherent susceptibility to water erosion,
reduce the capability ofcertain mapunits to capabil-
ityclass 3, 4 or 5 .

Sutherland-Weyburn soils have a moderate
amount of organic matter in theA horizon . They are
low in available phosphorus and high in available
potassium . Crops grown on these soils respond to ad-
ditions of nitrogen and phosphorus fertilizers . Acid-
ity does not affect the productivity of most crops and
liming is not necessary .

Sutherland-Weyburn soils are moderately sus-
ceptible to wind erosion. Long, moderately steep
slopes, coupled with low to moderate infiltration
rates, result in a high susceptibility to water erosion .
Reduced tillage, maintenance of crop residues, gras-
sing runways, and cultivation across slopes are rec-
ommended management techniques to control ero-
sion .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

TUXFORD-SUTHERLAND (TuSu) SOILS

Tuxford-Sutherland soils are a mixture of Sol-
onetzic soils (Tuxford) andDark Brown soils (Suther-
land) formed in clayey lacustrine materials . These
moderately acid to neutral soils occur in two areas in
the central part of the Tramping Lake municipality .
These soils occur on dissected undulating landscapes
with very gentle to moderate slopes . Surface textures
range from clay loam to clay .

KindsofTuxford-Sutherland Soils

Tuxford soils and orthic Sutherland are the
kinds of soils recognized in Tuxford-Sutherland
areas in the map area . They reflect the wide range of
drainage conditions and salt concentrations in the
parent materials. These soils have been described
under the section for Sutherland Soils with the ex-
ception of the Tuxford Soils which are described
below.

Tuxford Soils

	

The Tuxford solonetzic soils
are moderately well-drained soils with a dark
grayish-brown A horizon overlying a hard, clayey B
horizon and an olive-brown, saline C horizon. The
strong Tuxford solonetzic soils may have a thin,
light-gray colored layer between the A and B hori-
zons . Both soils will have moderate concentrations of
salt in the C horizon at 40 to 60 cm and may even
have salts higher up, in theBhorizon. Thetexture of
theAhorizon is silty clay loam .

MapUnitsofTuxford-Sutherland Soils

TuSul Mainly Tuxford solonetzic soils on mid- and
lower slopes, with orthic Sutherland soils on
mid- and upper slopes . These soils occur on

dissected undulating landscapes with very gentle to
moderate slopes .

Agricultural Properties of Tuxford-Sutherland
Soils

Tuxford-Sutherland soils are poor to good ag-
ricultural soils of capability classes 4 to 2. The main
limitation ofthe solonetzic Tuxford soils is the hard,
impervious B horizon that impedes root development
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and uptake of moisture and nutrients, and prevents
normal water infiltration . Uneven or patchy crops
are a result of mixtures of soils with differing degrees
of hard B horizons . Tuxford-Sutherland soils have a
slight moisture deficit due to the semiarid regional
climate; these soils have a moderately high water-
holding capacity .

Tuxford-Sutherland soils have a moderate
amount of organic matter in the A horizon. They are
low in available phosphorus and high in available
potassium . Crops grown on these soils respond mod-
erately well to additions of nitrogen and phosphorus
fertilizers . Thedepth ofplant rooting is often limited
to that zone above the hard B horizon in the Tuxford
soils, hence, subsoil moisture cannot be explored .
Acidity does affect the productivity of legumes, but
the addition oflime is not considered an economically
sound investment in view ofthe limitinghard Bhori-
zons .

Relatively low water infiltration rates, coupled
with long slopes, result in moderate to high suscepti-
bility to water erosion. These soils are moderately
susceptible to wind erosion . Reduced tillage, mainte-
nance of crop residues, cultivation across slopes, and
grassing runways are recommended management
techniques to control erosion.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report.

VERA NO SOILS

Vera soils are weakly developed and eroded soils
formed in wind-worked, sandy fluvial materials in
the Tramping Lake municipality . The landscape
ranges from undulating to hummocky with gentle to
moderate slopes . The shape of the land surface is
mainly a result of wind action which, in the past,
often piled the sandy material into dunes. The sur-
face texture ranges from fine sand to loamy fine sand .

KindsofVera Soils

Two main kinds of Vera soils occur in this map
area . They reflect differences due to the influences of
wind erosion.

Weakly DevelopedVera

	

This soil canoccur
in any landscape position but usually occurs on mid-
andlower slopes . It hasagrayish-brown Ahorizon 10
to 50 cm thick, over a noncalcareous, yellowish-
brownC horizon. TheAhorizon is low in organic mat-
ter because of past wind erosion. Thicker-than-nor-
mal (more than 20 cm)A horizons occur where mate-
rial has accumulated due to erosion . The dominant
surface texture is fine sand (90% sand, 5% clay and
5% silt) .

Eroded Vera

	

This soil can occur in anyland-
scape position but most often on knolls or in blowout
pits. If there is an A horizon present, it will be less
than 10 cm thick. Most ofthe soil profile isjust loose,
single grain, fine sand . Due to past or present ero-
sion, not enough vegetative growth has occurred to
producea significantA horizon .

MapUnitsofVera Soils

Vr2 Mainly weakly developed Vera soils, with
eroded Vera soils. This map unit occurs on un-
dulating to hummocky landscapes with gentle

to moderate slopes .

Agricultural Properties ofVera Soils

Vera soils are not suited for annual cropping .
They are capability class 5 and6soils. Astrong mois-
ture deficit, imparted by the semiarid regional cli
mate andavery low water-holding capacity, together
with high potential for erosion, preclude the success-
ful growing of annual field crops. If cultivated, these
soils should never be fallowed .

Vera soils are frequently fine sand texture and
are best suited to forage production in a majority of
the areas. Areas of Vera soils that have thin (less
than 10 cm) A horizons, should be left as native pas-
ture. Where A horizons are commonly greater than
10 cm, consideration may be given to establishment
of grass-legume mixtures for improved pasture or
hay land . It is advisable to pursue the establishment
of tame species in a few, small, separated blocks of
land to guard against widespread erosion and to as-
sess the capability of these soils to maintain favora-
ble stands of tame species over several years. Fig. 33
shows the sensitivity of sandy soils to disturbance
andthe subsequent potential for wind erosion.



Fig . 33 Sand drifts in a fenceline arestrongindicators ofthe
high susceptibility of a sandy textured soil to wind
erosion and the need for special management prac-
tices to preventexcessive erosion .

More information on various soil andlandscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report.

VERA-ASQUITH (VrAq) SOILS

Vera-Asquith soils are a mixture of weakly de-
veloped soils formed in wind-worked, sandy fluvial
(Vera) and Dark Brownsoils formed in sandy fluvial
(Asquith) materials. These soils usually occur on un-
dulating landscapes with very gentle to gentle slopes
in Tramping Lake municipality . The surface tex-
tures range from fine sand to sandyloam .

KindsofVera-Asquith Soils

Weakly developed Vera and orthic Asquith are
the kinds ofsoils recognized in Vera-Asquith areas in
this map area . They reflect differences between the
materials and the varying influence ofwind erosion.
These soils are described under Vera Soils and As-
quith Soils. In Vera-Asquith areas, the weakly de-
veloped Vera soils are a fine sand texture whereas
the orthic Asquith soils are usually loamysand .

MapUnitsofVera-Asquith Soils

VrAgl Mainly weakly developed Vera soils on mid-
and upper slopes, with orthic Asquith soils
on lower slopes .

Agricultural Properties of Vera-Asquith Soils

Vera-Asquith soils are unsuitable for annual
cropping . They are dominantly class 5 agricultural
soils. A strong moisture deficit, imparted by the
semiarid regional climate and avery low water-hold-
ing capacity, together with high potential for wind
erosion, preclude the successful growing of annual
field crops. If cultivated, these soils should never be
fallowed .

Vera-Asquith soils are frequently fine sand tex-
ture and are best suited to forage production in a
majority of the areas . Considerationmaybe given to
establishment of grass-legume mixtures for im-
proved pasture or hay land . It is advisable to pursue
the establishment of tame species in a few, small,
separated blocks of land at a time, to guard against
widespread erosion and to assess the capability of
these soils to maintain favorable stands of tame
species over several years. These soils are highly sen-
sitive to disturbance and are very susceptible to wind
erosion .

Vera-Asquith soils are neutral to slightly acid in
reaction, low in organic matter, low in available
phosphorus, and may be low in available potassium .
It is important that forages be fertilized properly, as
they remove nutrients from a soil with low inherent
fertility .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

WEYBURN (Wr) SOILS

Weyburn soils are Dark Brown soils that occur
throughout all three municipalities . These neutral to
slightly alkaline soils have formed in slightly stony,
loamy glacial till . Weyburn soils are slightly stony
andhave a variety ofsurface forms with slopes rang-

ing from very gentle to strong . Surface textures are
mostly loam with sandy loam andclay loam textures
occurring less extensively.

Kindsof WeyburnSoils

Four kinds of Weyburn soils are recognized in
this map area . They reflect the influence of topog-
raphy in redistributing precipitation and in deter-
mining soil drainage and salinity .

Orthic Weyburn

	

The orthic Weyburn soil
usually occurs on midslopes but may extend onto
upper slopes in gentle landscapes andmay also occur
on lower slopes . It is a well-drained soil with a dark-
brown A horizon 10 to 15 cm thick, underlain by a
brownish-colored B horizon, and a grayish-colored,
calcareous Chorizon. Loam surface textures are most
common forthis soil .

Calcareous Weyburn The calcareous
Weyburn soil occurs on upper slopes and knolls
which are locally dry due to runoff reducing the
amount of water entering the soil . Calcareous
Weyburn soils are thinner and contain less organic
matter than the orthic Weyburn soils. These soils
have an A horizon ranging from 8 to 10 cm thick,
which is usually slightly eroded . A calcareous B hori-
zon (10 to 50 cm) is often present.

Saline Weyburn

	

The saline Weyburn soil
occurs on lower slopes, often surrounding sloughs or
poorly drained depressional areas. It is characterized
by the presence ofsoluble salts, usually within 50 cm
of the surface . The salts occur as a light-colored sur-
face crust or as small, white specks within the soil,
although, salts maynot always be visible .

Poorly Drained Soils

	

Poorly drained soils
occur mainly in sloughs. They occur in areas which
collect runoff from heavy rains and snowmelt and
usually remain wet for much of the growing season .
Most of these soils are not cultivated unless drained,
although, some may become dry enough to cultivate
during extended periods ofless than average precipi-
tation .

MapUnitsofWeyburn Soils

Wrl

	

Mainly orthic Weyburn soils over most of the
landscape. The landscape is undulating with
gentle to moderate slopes . This undulating

landscape is characterized by a general absence of
light-colored knolls or undrained depressions .
Wr7

	

Mainly orthic Weyburn soils, with calcareous
Weyburn soils on upper slopes and knolls,
saline Weyburn soils on lower slopes, and

poorly drained soils in depressions . This map unit oc-
curs on ahummocky landscape with moderate slopes .
Wr12 Mainly orthic Weyburn soils, with calcareous

Weyburn soils on upper slopes and knolls .
These soils occur dominantly on hummocky

and dissected hummocky landscapes with moderate
to strong slopes . Erosion can be quite severe after
these soils are cultivated . Cultivated landscapes are
characterized by light-colored, slightly eroded knolls
occupying about 20% of the landscape . Many of the
soils in this map unit are moderately to exceedingly
stony.
Wrl3 Mainly orthic Weyburn soils, with calcareous

Weyburn soils on upper slopes and knolls, and
poorly drained soils in depressions . These

soils occur on hummocky landscapes having moder-
ate to strong slopes . Cultivated landscapes are char-
acterized by light-colored knolls and numerous un-
drained depressions . Many of the soils in this map
unit are moderately to exceedingly stony. Most of
these soils are not cultivated due to strong slopes and
stony conditions (Fig . 34).

Fig . 34 Steep slopes ofthe Wr13 soils preventtheir use for annual cereal crops.

Agricultural Properties ofWeyburnSoils

Weyburn soils, particularly the typical or orthic
Weyburn soils, are fair agricultural soils of capabil-
ity class 3. A moderate moisture deficit, imparted by
the semiarid regional climate and a moderate water-
holding capacity, is the main limitation to the pro-
duction ofcommon field crops.

Weyburn soils have a moderate amount of or-
ganic matter in the A horizon. They are neutral to
slightly alkaline in reaction, low in available phos
phorus and high in available potassium . Con-
sequently, crops grown on these soils respond to addi-
tions of nitrogen and phosphorus fertilizers . Acidity
does not affect the productivity ofmost crops and lim-
ing is not necessary . Most fields require periodic
clearing ofstones with Wr12 andWr13 areas having
the most serious problem.

Although the orthic Weyburn soils have few ag-
ricultural limitations, other Weyburn soils are less
productive or more difficult to farm . The calcareous
Weyburn soils on knolls are locally dry because of
rapid runoff, andhave low nutrient reserves, particu-
larly phosphorus . Wind and water erosion on these
soils after cultivation can be a serious problem if left
unprotected by trash cover. Poorly drained soils are
usually wet for a sufficient portion of the growing
season to restrict their agricultural use to forage pro-
duction .

Saline Weyburn soils have sufficient salinity at
or near the surface to depress crop yields in most
years. Soil salinity is caused by the movement of ex
cess water through the soil and the subsequent in-
crease in soluble salt content of the soil upon evap-
oration of this water. Management practices aimed
at controlling the movement of water through the
soil are recommended. The Soil Salinity section of
this report discusses the nature and cause of soil sa-
linity and provides general guidelines for the man-
agement ofthese saline soils .

Many of the Wr7, Wr12 and Wr13 soil areas are
unsuitable for cultivation because of salinity, wet
soils, steep slopes, or severe stoniness .

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

WEYBURN-BIGGAR (WrBg) SOILS

Weyburn-Biggar soils are Dark Brownsoils that
occur inextensively in the northern part ofthe Reford
and northeastern part of the Tramping Lake
municipalities . These neutral to slightly alkaline
soils have formed in a mixture of slightly stony,
loamy glacial till (Weyburn) and gravelly fluvial ma-
terials (Biggar) . The gravelly material is usually
thin over the till . These soils usually occur on un-
dulating and dissected inclined landscapes with very
gentle to moderate slopes . Surface textures range
from loam (Weyburn) to gravelly loamy sand (Big-
gar).

KindsofWeyburn-Biggar Soils

Orthic Weyburn, orthic Biggar and saline soils
are the kinds of soils recognized in Weyburn-Biggar
areas in this map area . They largely reflect differ
ences between the glacial till and fluvial parent ma-
terials. The orthic Weyburn is described under
Weyburn Soils . The orthic Biggar and saline soils are
described below.

Orthic Biggar

	

These soils commonly occur
at random throughout the landcape but most often



on knolls . They resemble the orthic Weyburn in ap-
pearance but are much coarser textured with a mod-
erately high content ofgravel . The orthic Biggar soils
in this area are often 30 to 100 cm thick and under-
lain by slightly stony, loamy glacial till .

Saline Soils Saline soils occur on lower
slopes and in imperfectly to poorly drained depres-
sions where subsurface water leads to the deposition
of salts in upper horizons . Consequently, soluble
salts are usually present within 50 cm ofthe surface .
The salts may occur as white specks within the soil,
as awhite surface crust or maynot be visible at all .

MapUnitsofWeyburn-Biggar Soils

WrBgl Mainly orthic Weyburn soils, with orthic
Biggar soils occurring randomly throughout
the landscape . The gravelly Biggar soils are

usually 30 to 100 cm thick and underlain by glacial
till . These soils occur on undulating anddissected in-
clined landscapes with very gentle to moderate
slopes .
WrBg9 Mainly orthic Weyburn soils, with orthic

Biggar soils on upper slopes and saline soils
on lower slopes . These soils occur on un

dulating and dissected undulating topography with
gentle andvery gentle slopes . Stones may be present
in excessive amounts in some areas so as to prevent
cultivation .

Agricultural Properties of Weyburn-Biggar
Soils

Weyburn soils are fair agricultural soils ofcapa-
bility class 3, whereas Biggar soils are poor agricul-
tural soils ofcapability class 4 or 5. Some ofthe saline
soils and stony soils associated with theWrBg9 map
unit are also class 5.

A moderate moisture deficit, imparted by the
semiarid regional climate and a moderate water-
holding capacity, is the main agricultural limitation
ofWeyburn soils. A strong moisture deficit, imparted
by the semiarid regional climate and a low water-
holding capacity, is the main limitation to the pro-
duction of common field crops on Biggar soils . Areas
of excessive stones as well as salinity are additional
serious limitations ofWeyburn-Biggar soils.

Weyburn soils have a moderate amount of or-
ganic matter in the A horizon, whereas the Biggar
soils generally have a low amount of organic matter
in the A horizon. Weyburn-Biggar soils are neutral
to slightly alkaline in reaction . These soils are low in
available phosphorus and high in available potas-
sium . Cropsgrown on these soils respond to additions
ofnitrogen andphosphorus fertilizers.

Wind erosion can be a serious problem, particu-
larly on the Biggar soils. Water erosion is not consid-
ered a problem on these soils since slopes tend to be
gentle and rather short. It is advisable to follow soil
conservation practices such as minimum tillage and
maintenance of trash cover to protect these soils from
the degradingeffects ofwind erosion.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

WEYBURN-BRADWELL (WrBr) SOILS
Weyburn-Bradwell soils are Dark Brown soils

that occur in a small area in the southwestern part
of the Buffalo municipality . These slightly alkaline
to slightly acid soils have formed in a mixture of
slightly stony, loamy glacial till (Weyburn) and
loamy lacustrine materials (Bradwell) . These soils
occur on undulating landscapes with very gentle
slopes . Weyburn soils have a loam surface texture in
contrast to the Bradwell soils which have a fine
sandyloam surface texture .

KindsofWeyburn-Bradwell Soils

Orthic Weyburn and orthic Bradwell are the
kinds ofsoils recognized in Weyburn-Bradwell areas
in this map area . They reflect two parent materials .
These soils are described under Weyburn Soils and
Bradwell Soils .

Map Units ofWeyburn-Bradwell Soils

WrBrl Mainly orthic Weyburn soils, with orthic
Bradwell soils on lower slopes . These soils
occur on undulating landscapes with very

gentle slopes .

Agricultural Properties of Weyburn-Bradwell
Soils

The Weyburn-Bradwell soils are fair agricul-
tural soils ofcapability class 3. Amoderate moisture
deficit, imparted by the semiarid regional climate
and a moderate water-holding capacity, is the main
agricultural limitation of these soils . There are
numerous stones and large boulders in this
Weyburn-Bradwell area .

These soils have a moderate amount of organic
matter in the A horizon. The Bradwell soils are neu-
tral to slightly acid in reaction whereas the Weyburn
soils are generally neutral to slightly alkaline .
Weyburn-Bradwell soils are low in available phos-
phorus andhigh in available potassium . Cropsgrown
on these soils respond well to additions of nitrogen
andphosphorus fertilizers . Acidity does not affect the
productivity of most crops, and liming is not neces-
sary .

Bradwell soils have aweak cloddy structure that
breaks easily to fine granular andsingle grain, hence
their susceptibility to wind erosion is moderately
high . Wind erosion can be a serious problem on
Weyburn-Bradwell soils, unless soil conservation
practices such as minimum tillage and maintenance
of trash cover are followed . Water erosion is not con-
sidered to be aproblem on these soils since slopes are
gentle andshort.

Frequent clearing ofstones andboulders canbe
expected on these soils.

More information on various soil and landscape
characteristics and agriculturally important proper-
ties of these soils may be found in subsequent sec-
tions ofthis report .

WEYBURN-EXPOSURE (WrEx) SOILS

Weyburn-Exposure soils are a mixture of Dark
Brown soils and bedrock outcrops that occur south of
Muddy Lake in the western portion of Tramping
Lake municipality . The Dark Brownsoils are formed
in slightly stony, loamy glacial till (Weyburn). These
slightly alkaline soils occur on dissected hummocky
landscapes with steep to strong slopes . The bedrock
outcrops are generally composed of clays, silts, or
sands that have been consolidated . Surface textures
are predominantly loam .

Kindsof Weyburn-Exposure Soils

Twokinds of Weyburn-Exposure soils are recog-
nized in this maparea .

Weyburn Soils Orthic and calcareous
Weyburn soils occur intermingled with bedrock ex-
posures. Properties ofthese soils are described under
Weyburn Soils.

Exposure

	

Outcrops of bedrock widely scat-
tered throughoutthe landscape .

MapUnitsofWeyburn-Exposure Soils

WrEx Mainly Weyburn soils, with bedrock expo-
sures. These soils occur on dissected hum-
mockylandscapes with strong slopes .

Agricultural Properties of Weyburn-Exposure
Soils

Weyburn-Exposure soils are classified as ag-
ricultural soils ofcapability classes 4and5 . The main
limitations of these soils are the steep topography on
which they occur, numerous stones, boulders and
susceptibility to erosion. Serious water erosion can
occur on the Weyburn soils with steep slopes .
Weyburn-Exposure soils are most suitable as pasture
land.

WEYBURN-SCOTT (WrSt) SOILS

Weyburn-Scott soils are Dark Brown soils that
occur throughout the Reford andsouthern half ofthe
Buffalo municipalities, but less extensively in the
Tramping Lake municipality . These slightly al-
kaline to moderately acid soils have formed in amix-
ture of slightly stony, loamy glacial till (Weyburn)
and silty lacustrine materials 30 to 100cm thick, un-
derlain by glacial till (Scott). In Weyburn-Scott soil
areas, the silty lacustrine sediments have been depo-
sited in the lower portion ofundulating or hummocky
glacial till landscapes . The undulating landscapes
have very gentle to moderate slopes and the hum-
mocky landscapes have gentle to strong slopes . Sur-
face textures are dominantly loam.

KindsofWeyburn-Scott Soils

Orthic Weyburn, calcareous Weyburn, orthic
Scott, eluviated Scott, poorly drained soils, and
saline soils are the kinds of soils recognized in
Weyburn-Scott areas in this map area . They reflect
the two parent materials and the influence of topog-
raphy in redistributing precipitation and in deter-
mining soil drainage and salinity . These soils are de-
scribed under Weyburn Soils and Scott Soils, except
for the poorly drained and saline soils described
below. The proportion of the various soils present
maybe found under the Scott-Weyburn Soils section.

Poorly Drained Soils These soils occur
mainly in sloughs. These areas collect runoff from
heavy rains and snowmelt and usually remain wet
for much ofthe growingseason .

Saline Soils

	

These soils occupy the lower
slopes around sloughs or runways. They usually re-
semble the orthic Scott or orthic Weyburn soils ex
cept for the presence of salts commonly within 50 cm
ofthe surface. The salts occur as a light-colored sur-
face crust or as small, white specks within the soil .
Thepresence of saline soils is usually indicated by re-
duced orpatchy crop growth .

Map Units of Weyburn-Scott Soils

WrStl Mainly orthic Weyburn soils, with orthic
Scott soils. These soils occur on dissected un-
dulating landscapes with gentle to moderate

slopes . The slopes are usually quite long (50 to 150m)
and are very susceptible to water erosion . Some ero-
sion occurs along shallow gullies butthe greatest soil
loss occurs by sheet erosion on long slopes . This is re-
flected in thinner A horizons and possibly less or-
ganic matter than other noneroded map units. This
loss occurs primarily during high intensity rainfall
andspring snowmelt .
WrSt2 Mainly orthic Weyburn soils, with calcare-

ous Weyburn soils on upper slopes and
knolls, orthic Scott soils on lower slopes, and

poorly drained soils in depressions . This mapunit oc-
curs on hummocky landscapes with gentle slopes .
Light-colored, slightly eroded knolls and numerous
depressions are characteristic features ofthe WrSt2
landscape .
WrSt3 Mainly orthic Weyburn soils, with orthic and

eluviated Scott soils on the lower slopes .
These soils are associated with undulating

and dissected undulating landscapes with gentle
slopes . The undulating landscapes have very few
knolls or depressions . Because ofthe relatively short
slopes (25 to 75 m) there is less water erosion than on
the WrStl landscape .
WrSt4 Mainly orthic Weyburn soils, with calcare-

ous Weyburn soils on upper slopes and
knolls, and orthic Scott soils on lower slopes :

These soils occur on hummocky and dissected hum-
mocky landscapes with gentle to moderate slopes .
This landscape is very similar to the WrSt2mapunit
except there are fewsloughs or poorly drained soils .
WrSt7 This map unit consists mainly of orthic

Weyburn soils on mid-slopes, with calcare-
ous Weyburn soils on upper slopes of ridges,

and orthic and eluviated Scott soils on lower slopes .
These soils occur on mixed undulating and ridged
landscapes with slopes ranging from very gentle to
strong . The ridges occur randomly throughout the
area and comprise about20% ofthe delineation. The
ridges may be as high as 5 m and many have steep
sides. The undulating landscape between the ridges
usually has very gentle to gentle slopes . Fig. 31 for
StWr7 portrays the type oflandscape on which these
soils occur.
WrSt9 This map unit consists mainly of orthic

Weyburn soils on mid- andupper slopes, with
orthic Scott soils on mid- and lower slopes,

and saline soils on lower slopes and indepressions .

Agricultural Properties ofWeyburn-Scott Soils

Weyburn-Scott soils, particularly the typical, or
orthic soils, are fair agricultural soils of capability
class 3. Amoderate moisture deficit, imparted by the
semiarid regional climate and a moderate water-
holding capacity, is the main limitation to the pro-
duction ofcommon field crops.

Weyburn-Scott soils have a moderate to low
amount of organic matter in the A horizon . They are
slightly alkaline to moderately acid in reaction, low
in available phosphorus and high in available potas-
sium . Consequently, crops grown on these soils re-
spond to nitrogen andphosphorus fertilizers. Acidity
does not affect theproductivity ofmost crops and lim-
ingis not necessary .



Fig . 35 The presence of large boulders in some WrSt4 areas cause a moderate handicap
to cultivation .

Most fields require some clearing ofstones, espe-
cially on the knolls . Some of the WrSt4 areas have a
significant number ofnear surface boulders that hin-
der cultivation (Fig . 35) .

Salinity is a problem in the WrSt9mapunit and
will significantly depress crop yields in most years.
Soil salinity is caused by the movement of excess
water through the soil and the subsequent increase
in soluble salt content ofthe soil upon evaporation of
this water. Management practices aimed at control-
ling the movement of water through the soil are rec-
ommended . The Soil Salinity section of this report
discusses the nature and cause of soil salinity and
provides general guidelines for the management of
these saline soils.

Reduced tillage, maintenance of crop residues,
cultivation across slopes, strip cropping, and estab-
lishment of grassed areas are effective soil conserva
tion techniques that maybe considered to control soil
erosion on Weyburn-Scott soils.

More information on soil and landscape charac-
teristics and agriculturally important properties of
these soils may be found in subsequent sections of
this report .

WEYBURN-SUTHERLAND (WrSu)
SOILS

Weyburn-Sutherland soils are Dark Brownsoils
that occur in the western portion of the Tramping
Lake municipality around Muddy Lake . These
slightly alkaline to slightly acid soils have formed in
a mixture of slightly stony, loamy glacial till
(Weyburn) and clayey lacustrine materials (Suther-
land). These soils occur on dissected inclined and
hummocky landscapes with gentle to strong slopes .
Surface textures range from loam to clay .

Kinds ofWeyburn-Sutherland Soils

Orthic Weyburn and orthic Sutherland are the
kinds of soils recognized in Weyburn-Sutherland
areas in this map area . They reflect differences be
tweenthe glacial till and lacustrine parentmaterials
and the influence of topography in redistributing
precipitation and determining soil drainage . These
soils are described under Weyburn Soils and Suther-
land Soils.

MapUnitsofWeyburn-Sutherland Soils

WrSul Mainly orthic Weyburn soils on mid- and
upper slopes, with orthic Sutherland soils on
lower slopes . This map unit occurs on dis

sected inclined, hummocky and dissected hummocky
landscapes with gentle to strong slopes . Stones may
be a problem for agriculture in some areas and may
have to be cleared before being used for crop produc-
tion.

Agricultural Properties of Weyburn-Sutherland
Soils

Weyburn-Sutherland soils are fair to good ag-
ricultural soils ofcapability classes 3 and 2 . Amoder-
ate moisture deficit, imparted by the semiarid re
gional climate and a moderate water-holding capac-
ity, is the main agricultural limitation of Weyburn
soils. Sutherland soils have a slight moisture deficit
due to the semiarid regional climate; these soils have

amoderately high water-holding capacity . Moderate
to strong slopes, erosion and stones reduce the capa-
bility ofcertainmap units to capability class 4.

Weyburn-Sutherland soils have a moderate
amount of organic matter in the A horizon . They are
low in available phosphorus and high in available
potassium . Consequently, crops grown on these soils
respond to additions of nitrogen andphosphorus fer-
tilizers . Acidity does not affect the productivity of
most crops andliming is not necessary.

Weyburn-Sutherland soils are moderately sus-
ceptible to wind erosion . Long, moderate slopes
coupled with low to moderate infiltration rates result
in a high susceptibility to water erosion. It is advisa-
ble to employ soil conservation techniques such as
minimum tillage, maintenance of trash cover, and
tillage across slopes, where applicable, to reduce the
degrading effects oferosion .

More information on soil and landscape charac-
teristics and agriculturally important properties of
these soils may be found in subsequent sections of
this report .

KindsofWetland Soils

WETLAND SOILS

Wetland soils occur extensively throughout
these municipalities . They are poorly drained soils
developed in a mixture of materials associated with
depressional areas. Most occur as sloughs, too small
to show separately on themapand are included in the
map units of the surrounding upland soils . Only the
larger areas have been delineated on the map. The
Wetland soils are made up of a variety of soils which
are referred to collectively as poorly drainedWetland
soils . All are wet for at least a portion ofthe growing
season and many remain flooded for much or all of
the growing season .

Poorly Drained Wetland The poorly
drained Wetland soils occur mainly in sloughs and
occasionally on the bottom of drainage channels .
They remain wet for most of the growing season and
are usually nonarable with at least central portions
of most areas remaining flooded for part or all of the
growing season . They are characterized by a dark-
colored A horizon and drab subsurface colors which
are often dotted with reddish spots andstreaks . Some
mayhave avery light-gray lower Ahorizon, between
the dark-colored surface andsubsurface layers .

MapUnitsofWetland Soils

X

	

TheXmapunit consists almost entirely ofpoorly
drained Wetland soils. Some areas may have
shallow open water occurring in central regions,

as depicted in Fig. 36 . They are referred to as Wet
Meadows. Flooding normally occurs in the spring but
can last until midsummer.
Y The Y map unit consists of a combination of

poorly drained Wetland soils in the outer regions
of the area and shallow open water in central re

gions, as depicted in Fig. 37 . They are referred to as
Marshes. Flooding usually persists from spring to
late summer and fall, and occasionally, these soils re-
main in a flooded condition throughout the winter .
Z

	

The Z map unit consists almost entirely of shal-
low open water, as depicted in Fig. 38, with some
poorly drained Wetland soils occurring on the

margins. They are referred to as Open Water Wet-
lands and are usually small lakes or large sloughs.

39

The poorly drained Wetland soils are confined to a
narrow marginal strip with the rest of the area oc-
cupied by shallow open water. These areas remain
flooded at all times butsome maybecome dry during
periods ofprolonged drought.

Agricultural Properties ofWetland Soils

All areas ofWetland soils have little or no poten-
tial for arable agriculture. These soils have been
rated as class 5 or lower for agricultural capability .
Some areas have a potential for the production of
tame or native forages . Those areas indicated on the
soil map with theXmap unit have the highest poten-
tial in that they usually become dry at some point in
the growing season . Some ofthe shallower ones may
be arable during extended dry periods and will have
the greatest potential for the production of forages .
Thoseareas indicated on the soil mapwith theYmap
unit usually have at least central portions remaining
flooded for all ofthe growing season ; hence, only the
outer margins have any potential for the production
offorages. Those areas indicated on the soil mapwith
the Z map unit usually remain flooded for all of the
growing season andhave little or no potential for for-
age production .

Fig . 36 Wetland X map unit comprises poorly drained soils
thatare subject to temporary flooding.

Fig . 37 Wetland Y map unit comprises soils where flooding
usuallypersists fromspring to late summer.

Fig . 38 WetlandZ map unit representsareas that areperma-
nentlyflooded .



SOIL CAPABILITY FOR
AGRICULTURE

Thesoil capability classification for agricultural
use is an interpretive classification of soils based on
limitations affecting their use for production of an
nual crops. These limitations are categorized accord-
ing to degree or severity andkind of limitation . De-
gree of limitation is represented by the Capability
Class and kind is represented by the Capability Sub-
class. Capability classes and subclasses are briefly
outlined below. Acomplete explanation ofthe system
ofsoil capability classification for agriculture is con-
tained in the publication, A Guide to Soil Capabil-
ity and Land InventoryMaps in Saskatchewan.

CAPABILITY CLASS (DEGREE OF
LIMITATION)

The mineral soils of Saskatchewan are grouped
into seven capability classes. Soils rated Class 1 to 3
are considered suitable for sustained production of
common cultivated field crops, those rated Class 4
are considered marginal for sustained production of
common cultivated field crops, those rated Class 5
are considered capable only of permanent pasture
and hay production, those rated Class 6 are consid-
ered suitable only for use as native pasture, andthose
rated Class 7 are considered unsuitable for either the
production offield crops orfor use as native pasture.

As a general rule, in rating each of the soils,

Fig. 39 This area has been rated as agricultural capability class 3 & 5 due to the presence
ofsaline soils. About 30%ofthearea is affected bysevere salinity.

Fig . 40 Soil landscape of agricultural capability class 5T. Soils are suitable for improved
forages or grazing .

Fig. 41 Soil landscape of agricultural capability class 4P. Sufficient stones are present to
requireannual clearing .

those considered feasible of improvement by prac-
tices that canbe made economically by the individual
farm operator are classified according to their limita-
tions after the improvements are made. Land requir-
ing improvementbeyond the means ofthe individual
farmer is classified according to its present condition.

The average wheat yields in Saskatchewan for a
ten-year period and potential yields for Classes 1 to
4 are shown in Table 2. As a basis for comparison,
yields of spring wheat andvarious other crops for Re-
ford, Tramping Lake and Buffalo municipalities and
the crop districts in which they occur are presented
in Table 3 . This data is included to show relative dif-
ferences in productivity that can be expected be-
tween these classes under average management. It
should be realized that, with superior management
and increased inputs, yields from lower capability
classes can approach those of higher classes, al-
though it should be recognized that increasing pro-
duction maynot always be economically feasible .

Table 2. Estimated average and potential wheat yield (kg/
ha) ofsoil capability classes in Saskatchewan .

Table 3 . Ten-year average (1973-82) grain yields (kg/ha).

--- No information available .
* Averaged byless than 10years .

CAPABILITY SUBCLASS (KIND OF
LIMITATION)

The capability subclass represents a grouping of
soils that have the same kind of limitations for crop
production . Ifmore than one limiting condition is rec
ognized in a particular area, the subclasses are listed
in order oftheir importance .

CLASS 2

CLASS 3

CLASS 4

CLASS 5

CLASS 6

CLASS 7

8/10 or 80%

Limitation due to
insufficient soil
water-holding
capacity

Spring Durum

	

Fall

LEGEND

SEQUENCE OF MAP SYMBOLS

Class 2soils

	

2451

CAPABILITY CLASSES
Degree of Limitation

2/10 or 20%
Limitation due
to wetness

Class 5 soils

Soils in this class have no significant limitations in
use forcrops.

Soils in this class have moderate limitations that
restrict the range of crops or require moderate con-
servation practices .

Soils in this class have moderately severe limita-
tions that restrict the range of crops or require spe-
cial conservation practices .

Soils in this class have severe limitations that re-
strict the range of crops or require special conser-
vation practices orboth .

Soils in this class have very severe limitations that
restrict their use to the production of native or tame
species of perennial forage crops . Improvement
practices are feasible .

Soils in this class are capable of producing native
forage crops only . Improvement practices are not
feasible .

Soils in this class have no capability for arable ag-
riculture or permanent pasture .

Area Wheat Wheat Oats Barley Rye Flax Canola

R.M . 379 1843 1865 1847 2028 1662 995 1089
R.M . 380 1997 1945 1942 2437 1233 979 1233
R.M.409 2030 1978 1919 2324 1694* 1193 1289
CropDist. 7 1934 1957 1945 2303 --- 894 1153

Capability 1966-75 Potential
Class Fallow Stubble Fallow Stubble

1 2360 1650 2900 2320
2 2000 1410 2460 1970
3 1650 1160 2030 1530
4 1180 830 1450 1020



Climatic Limitations

SUBCLASSES
Kind of Limitation

Limitations due to climate are caused by deficiencies in
the amount and distribution of precipitation, length of growing
season, frost-free period and amount of heat units available
for plantgrowth .

Subclass C:

	

Depicts a moisture deficiency due to in-
sufficient precipitation.

Soil Limitations

Limitations due tosoil deficiencies are caused by adverse
physical, chemical and morphological propertiesofthe soil .

Subclass M:

	

Depicts an insufficient soil water-hold-
ing capacity, due to the combined effects of the textural char-
acteristics of the top 1 m and by the organic matter content of
the surface horizon.

REFORD R.M. 379 - SOIL CAPABILITY FOR AGRICULTURE

Subclass D:

	

Depicts adverse soil structure in the
upper layers (A and B horizons) that affects the condition of
the seedbed, prevents or restricts root growth and penetra
tion, or adversely affects moisture permeability and percola-
tion .

Subclass N :

	

Depicts excessive soil salinity and appli-
es to soils with either high alkalinity or a sufficient content of
soluble salts to adversely affect crop growth or the range of
crops which canbe grown (Fig . 39).

LandscapeLimitations

Limitations due to adverse characteristics ofthe soil land-
scape.

Subclass T:

	

Depicts a limitation in agricultural use of
the soil as the result of unfavorable topography . It includes
hazards to cultivation andcropping imposed by increasing de
gree of slope as well as by the irregularity of field pattern and
lack of soil uniformity (Fig . 40).

4 1

LEGEND

Subclass W:

	

Depicts a limitation due to excesswater
caused by either poor soil drainage, a high groundwater table

or to seepage and local runoff . It does not include limitations

that are the resultof flooding .
Subclass P:

	

Depicts a limitation caused by excess
stones and it applies to soils that are sufficiently stony that the
difficulty of tillage, seeding andharvesting are significantly in-
creased (Fig . 41).

Subclass E:

	

Depicts a limitation caused by actual
damage from wind and/or water erosion.

Subclass I:

	

Depicts a limitation due to inundation and
applies to soils subjected to flooding by lakes or streams, but
does notinclude local ponding in undrained depressions.

Subclass R :

	

Depicts a limitation due to shallowness
to bedrockwhich restricts the rooting zone of crops.
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CAPABILITY CLASSES
Degree of Limitation

2/10or20%

Limitation due
to wetness

Class 5 soils

Soils in this class have no significant limitations in
use for crops.

Soils in this class have moderate limitations that
restrictthe range ofcrops or require moderate con-
servation practices .

Soils in this class have moderately severe limita-
tions that restrict the range of crops or require spe-
cial conservation practices.

Soils in this class have severe limitations that re-
strict the range of crops or require special conser-
vation practices or both .

Soils in this class have very severe limitations that
restrict their use to the production of native or tame
species of perennial forage crops. Improvement
practices are feasible .

Sails in this class are capable of producing native
forage crops only . Improvement practices are not
feasible .

Soils in this class have no capability for arable ag-
riculture or permanent pasture.

SUBCLASSES
Kind of Limitation

Limitations due to climate are caused by deficiencies in
the amount and distribution of precipitation, length of growing
season, frost-free period and amount of heat units available
for plant growth .

Subclass C :

	

Depicts a moisture deficiency due to in-
sufficient precipitation .

Limitations due to soil deficiencies are caused by adverse
physical, chemical and morphological properties ofthe soil .

Subclass M :

	

Depicts an insufficient soil water-hold-
ing capacity, due to the combined effects of the textural char-
acteristics of the top 1 m and by the organic matter content of
the surface horizon .

Subclass D:

	

Depicts adverse soil structure in the
upper layers (A and B horizons) that affects the condition of
the seedbed, prevents or restricts root growth and penetra
tion, or adversely affects moisture permeability and percola-
tion .

Subclass N :

	

Depicts excessive soil salinity and appli-
es to soils with either high alkalinity or a sufficient content of
soluble salts to adversely affect crop growth or the range of
crops which can be grown (Fig . 39).

Limitations due to adverse characteristics of the soil land-
scape.

Subclass T:

	

Depicts a limitation in agricultural use of
the soil as the result of unfavorable topography . It includes
hazards to cultivation and cropping imposed by increasing de
gree of slope as well as by the irregularity of field pattern and
lack of soil uniformity (Fig . 40) .

Subclass W:

	

Depicts a limitation due to excess water
caused by either poor soil drainage, a high groundwater table
or to seepage and local runoff . It does not include limitations
thatare the result of flooding .

Subclass P:

	

Depicts a limitation caused by excess
stones and it applies to soils that are sufficiently stony that the
difficulty of tillage, seeding and harvesting are significantly in-
creased (Fig . 41) .

Subclass E :

	

Depicts a limitation caused by actual
damagefrom wind and/orwater erosion.

Subclass I :

	

Depicts a limitation due to inundation and
applies to soils subjected to flooding by lakes or streams, but
does not include local ponding in undrained depressions .

Subclass R :

	

Depicts a limitation due to shallowness
to bedrockwhich restricts the rooting zone of crops.
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Limitation due to
insufficient soil
water-holding
capacity

Climatic Limitations

Soil Limitations

LEGEND

CAPABILITY CLASSES
Degree of Limitation

2110 or 20%

Limitation due
to wetness

Class 5 soils

Soils in this class have no significant limitations in
use forcrops.

Soils in this class have moderate limitations that
restrict the range of crops or require moderate con-
servation practices.

Soils in this class have moderately severe limita-
tions that restrict the range of crops or require spe-
cial conservation practices.

Soils in this class have severe limitations that re-
strict the range of crops or require special conser-
vation practices or both .

Soils in this class have very severe limitations that
restrict their use to the production of native or tame
species of perennial forage crops. Improvement
practices are feasible .

Soils in this class are capable of producing native
forage crops only . Improvement practices are not
feasible .

Sails in this class have no capability for arable ag-
riculture or permanent pasture.

Limitations due to climate are caused by deficiencies in
the amount and distribution of precipitation, length of growing
season, frost-free period and amount of heat units available
for plant growth .

Subclass C:

	

Depicts amoisture deficiency due to in-
sufficient precipitation.

Limitations due to soil deficiencies arecaused by adverse
physical, chemical and morphological properties of the soil .

Subclass M :

	

Depicts an insufficient soil water-hold-
ing capacity, due to the combined effects of the textural char-
acteristics of the top 1 m and by the organic matter content of
the surface horizon.

Subclass D:

	

Depicts adverse soil structure in the
upper layers (A and B horizons) that affects the condition of
the seedbed, prevents or restricts root growth and penetra
tion, or adversely affects moisture permeability and percola-
tion .

Subclass N :

	

Depicts excessive soil salinity and appli-
es to soils with either high alkalinity or a sufficient content of
soluble salts to adversely affect crop growth or the range of
crops which can be grown (Fig . 39).

Landscape Limitations

SUBCLASSES
Kind of Limitation

Limitations due to adverse characteristics ofthe soil land-
scape.

Subclass T:

	

Depicts a limitation in agricultural use of
the soil as the result of unfavorable topography . It includes
hazards to cultivation and cropping imposed by increasing de
gree of slope as well as by the irregularity of field pattern and
lack of soil uniformity (Fig. 40).

Subclass W:

	

Depicts a limitation dueto excess water
caused by either poor soil drainage, a high groundwater table
or to seepage and local runoff . It does not include limitations
that arethe result of flooding .

Subclass P:

	

Depicts a limitation caused by excess
stones and it applies to soils that are sufficiently stony that the
difficulty of tillage, seeding and harvesting are significantly in-
creased (Fig. 41).

Subclass E:

	

Depicts a limitation caused by actual
damage from wind and/or water erosion.

Subclass I :

	

Depicts a limitation due to inundation and
applies to soils subjected to flooding by lakes or streams, but
does not include local ponding in undrained depressions .

Subclass R:

	

Depicts a limitation due to shallowness
to bedrock which restricts the rooting zone of crops.



Soil productivity is a measure of the land's abil-
ity to sustain production under a specified level of
management. In general, it is related to climate and
to several soil factors of which soil texture and soil
fertility are the most important.

Mineral soil is a mixture of various-sized min-
eral particles, decaying organic matter, and air and
water. Themineral particles, exclusive of stones and
gravel, may be grouped into three particle-size frac-
tions: sands (the largest or coarsest), silts, and clays
(the smallest or finest) . The relative proportions of
these particle-size fractions in a soil determine its
texture. Thus, sand,when dominant, yields asandy-
or coarse-textured soil, whereas a fine-textured soil
is made up largely of silt and clay . The terms `light'
and `heavy' are often used to refer to sandy- and
clayey-textured soils respectively.

Textural class names such as sandy loam, clay
loam, heavy clay and the like are given to soils based
upon the relative proportions of sand, silt and clay .
Three broad yet fundamental textural groups are
recognized : sands, loamsandclays.

SANDS

	

The sand group includes soils in which the sand
particles make up at least 70% ofthe material by
weight . Two main classes are recognized: sand
and loamy sand .

CLAYS

	

Theclay group contains at least 35% clay, and in
most cases more than 40%. Classnames aresandy
clay, silty clay, clay, and heavy clay . Soils of this
groupare oftencalled `gumbo'.

LOAMS The loam group is intermediate in texture be-
tween the coarse-texturedsands and the fine-tex-
tured clays, and usually contains a significant
proportion of each particle-size fraction . Class
names include sandy loam, silt loam, silty clay
loam, sandyclayloam, clay loam,and loam .

SOIL PRODUCTIVITY

SOIL TEXTURE

SOIL TEXTURE CLASSES

Fig. 57 Textural triangle showing percentages of sand, silt,
and clayin each textural class.

SOIL MOISTURE

Sandy soils have mainly large, continuous pores
which transmit water relatively quickly by gravita-
tional flow . Clayey soils have mainly small pores
which retain waterby capillary forces, but transmit
it slowly .

As water enters the soil, air is displaced andthe
soil pores fill with water. At this point the upperpart
of the soil is said to be saturated. If the supply of
water is cut off, downward movement of water will
essentially cease after a day or two . The water will
have moved out ofthe large pores and its place taken
by air. The small pores will still be filled with water,
and it is from this source that plants will be able to
absorb water for their use. At this point the soil is
said to be at field capacity . Ifplant growth is elimi-
nated or kept to a minimum, the soil will remain at
or near field capacity for some time, except at the
surface where some moisture will be lost through
evaporation. If the soil is cultivated, it will likely dry
out to thedepth ofcultivation.

As plants absorb water from the soil, it will
gradually dry out, and eventually the plants will
wilt . Although there is still moisture in the soil, it is
so tightly held that plants are unable to absorb it fast
enough for their needs. At this point, the soil is said
to be at the wilting point.

Available water is the portion ofsoil water that
canbe absorbed fast enough by plant roots to sustain
life, and is roughly equal to the difference between
the amount of water held at field capacity (the
maximum amount of water that a soil can hold
against the pull of gravity) and that held at the wilt-
ingpoint (the amount of waterso tightly held by the
soil that it is unavailable to plants).

Calculation ofAvailableSoil Moisture

Sincethe soil's moisture content at both field ca-
pacity and permanent wilting point are afunction of
its texture, the available water-holding capacity of
the soil can be estimated if the texture of the soil is
known.

Table4. Available water-holding capacities ofsoil texture
classes.

Available water-holding
capacityper unitdepth

Texture class

	

ofmoist soil

Gravelly sand

	

0.02
Coarse sand

	

0.02
Sand

	

0.03
Gravelly loamy sand

	

0.04
Loamy sand

	

0.05
Loamy fine sand

	

0.06
Gravelly sandy loam

	

0.07
Sandy loam

	

0.08
Fine sandyloam

	

0.09
Very fine sandy loam

	

0.10
Gravelly loam

	

0.11
Sandy clay loam

	

0.12
Fine sandyclay loam

	

0.13
Very fine sandy clay loam

	

0.13
Loam

	

0.14
Siltloam

	

0.16
Clayloam

	

0.17
Silty clay loam

	

0.20
Clay

	

0.21
Silty clay

	

0.22
Heavy clay

	

0.23

To calculate the amount ofavailable water in the
soil, multiply the soil's available water-holding ca-
pacity bythedepth ofmoist soil .

Example: If a loam-textured soil were moist to a depth of 500
mm, it would contain about (500 x0.14) 70 mm of
availablewater.

In most fields, the depth of moist soil will vary
from place to placebecause ofthe effect ofrunoff. For
this reason, soil moisture should be evaluated either
in a relatively level area of the field or in the
midslope position to obtain an average figure . The
maximumdepthfrom which plants can absorb water
ranges from about 1 m (3 to 4 ft) for most cereals,
grasses and root crops, to about 2 m (6 to 7 ft) for al-
falfa.

Estimation of Potential Yield

An estimate oftheamount ofavailable soil mois-
ture may be of value in decision-making regarding
the seeding of stubble land and the level offertilizer
inputs required . In most cases such decisions rely, in
part, on an estimate of expected yield. Since yield is
largely afunction ofsoil moisture conditions, an esti-
mate of the amount of soil moisture available to the
crop over the growingseason canbe used to assess the
probability ofobtaining agiven yield.

Table 5. Estimated yields' (kgiha)in relationto totalmoisture requirements .

Moisture requirements (mm)b

125 150 175 200 225

Yield (kgiha)

Wheat 490 740 980 1230 1480
Oats 520 780 1040 1300 1570
Barley 610 910 1210 1520 1810
Flax 270 410 540 680 810
Canola 300 440 590 740 890

250

b Toconvert millimetres (mm) to inches, divideby 25 .

As a general rule, approximately 75mm (3 in) of
available water is needed to produce wheat plants
from seed to maturity . Each additional 25 mm (1 in)
of available moisture in the soil yields an additional
200 to 350 kg/ha (3 to 5 bu/ac) of wheat depending
upon climate, soil and landscape characteristics, soil
fertility levels, as well as the timeliness, duration
and intensity of rainfall events . The total soil mois-
ture requirements in relation to the anticipated
yields of various crops commonly grown in this area
are presented in Table 5.

In a particular year the amount of soil moisture
available to the crop equals the amount stored in the
soil prior to seeding, plus that received as precipita
tion during thegrowing season . The amount ofavail-
able moisture in the soil prior to seeding can be esti-
mated using Table 4 as shown previously . The
amount of precipitation, on the otherhand, obviously
cannot be estimated as precisely. At best, one can
only assess the probability of receiving various
amounts ofprecipitation basedon long-termweather
records for thearea in question .

Precipitation probability data for these
municipalities arepresented in Table 6, which in es-
sence, simply provides the odds or chances (expressed
in percentage terms) of receiving at least a given
amount of precipitation during the growing season .

Example: If the probability of receiving 175mm (7 in) of pre-
cipitation were 40%c, then atleast 175mm ofprecipi-
tation could beexpected in4 out ofevery10 years.

Table 6. Probability (1h) of receiving at least the indicated
amounts of growing-season precipitation in this
area .a

Precipitation(mm)b

a Precipitation datafrom Scottweatherstation .

bTo convert millimetres (mm) toinches, divideby25.

To assess the probability of obtaining a particu-
lar yield: first, estimate the amount of available
moisture stored in soil prior to seeding (Table 4) ; sec
ond, determine the total moisture requirements
(Table 5) ; and third, assess the probability ofreceiv-
ing enough precipitation during the growing season
to make up the difference (Table 6) .

Example: If prior to seeding a loam-textured soil were moist
to a depth of500 mm,what would be the probability
of obtaining at least a 1500 kg,`ha (22 bwac) wheat
yield?

275

2 .

3.

1720 1970 2210
1830 2080 2350
2120 2420 2720
950 1080 1220
1040 1180 1330

Moisture stored in the soil prior to seeding equals
(500 x 0.14) 70 mm,

Total moisture requirements for a yield of 1500 kgi
hawheat is225mm.

The amount of moisture required during the grow-
ing season to produce a yield of 1500 kg/ha is (225-
70) 155mm,and the probability ofreceiving at least
155 mm and thus obtaining a yield of 1500 kg/ha is
about 60%.

Toconvert
300 325 350 kg/ha

tobulac
multiplyby:

2460 2710

	

.015
2610 2870

	

.026
3030 3330

	

.019
1350 1490

	

.016
1480 1620

	

.018

' Yield estimates are based on good management and reasonably normal seasonal climatic conditions,
particularly withrespect to the timeliness, intensity and duration of rainfall events . Thus, actual yields
may exceed estimates under abnormally favorable conditions, or be below estimates due to weeds, dis-
ease, lowfertility, or adverseclimatic extremes .

50 75 100 125 150 175 200 225 250 275

Probability (%)
>95 95 85 75 60 40 25 15 5 <5



SOIL FERTILITY

Soil fertility is the ability ofthe soil to supply the
essential plant nutrients to the crop . Plants, to grow,
need at least 16 elements . From the air and water
they utilize carbon, hydrogen and oxygen. All other
nutrients, except some nitrogen that may be ac-
quired from the air by legumes, are normally ob-
tained from the soil . Those absorbed in large
amounts, macronutrients, are nitrogen, phos-
phorus, potassium, sulfur, calcium, and magnesium;
the remainder - iron, boron, copper, zinc, man-
ganese, molybdenum, andchlorine - are absorbed in
relatively small quantities and are termed micro-
nutrients.

Soil Organic Matter

The principal storehouse in the soil for large
amounts of nutrients is the soil organic matter,
whichis acomplex collection of plant and animal re
mains in various stages of decay, ofmicroorganisms,
and of various substances synthesized by microor-
ganisms. Humus is the dark brown to black, strongly
decomposed organic material .

Although soil organic matter comprises less
than 10% of the soil by weight, it accounts for about
95% of the soil nitrogen, 60% of the soil phosphorus
and as much as 80% of the soil sulfur . In absolute
terms this amounts to hundreds and sometimes
thousandsofkilogramsperhectare for each nutrient .
Only a small fraction, however, is in a form that is
available to plants . As available nutrients, particu-
larly nitrogen and sulfur, are removed by plant ab-
sorption, they are gradually replenished via the de-
composition of soil organic matter by microor-
ganisms. Most nutrient deficiencies occur because
the rate at whichavailable nutrients are replenished
is not fast enough to meet crop requirements ; to aug-
ment these insufficient supplies, fertilizers are
added.

The amount of organic matter in the soil is
largely a function of the amount of organic residues
produced and added to the soil . In virgin or unculti
vated soils, it is related to the vegetation that has
prevailed in the area for the past 10,000 years or so
since deglaciation . In general, the more luxuriant
the vegetative growth, the more residues produced
and the greater the amount of organic matter added
to the soil . Also of importance is the type of vegeta-
tion . Soils developed under grassland vegetation
have relatively high organic matter contents com-
pared to thosedeveloped under forests. The reason is
that most grasses, having adapted to an arid environ-
ment, have dense, fibrous root systems which upon
decayadd organic matter to the soil . With forest veg-
etation, on the other hand, most growth occurs
aboveground, adding little, if any, organic matter to
the soil .

The accumulation of organic matter occurs
mainly in the upper 25 cm (10 in) of the soil, the ex-
ception being some heavy clay soils in which con
tinual shrinking and swelling and resultant crack-
ing tends to incorporate the organic materials to a
greater depth, often to as much as a metre. The or-
ganicmatter content ofthis surface layer of soil is re-
flected by its color-the darker the color, themore or-
ganicmatter .

In a regional sense, the organic matter content
of Saskatchewan soils is expressed by several major
soil zones -Brown, Dark Brown, Black, Dark Gray,
and Gray -which are named for the prevailing color
ofthe soil's surface horizon. Regional changes in the
soil's organic matter content aregradual, andtend to
parallel the increasing moisture and decreasing en-
ergy gradients from the southwest to the northeast.
Thus, organic matter levels in the province follow a
predictable trend, increasing from the Brown
through the Black zones, and then decreasing again
from the Black to the Gray zones, the latter reflecting
the increasing influence offorest vegetation .

Soil organic matter contents andnutrient levels
also follow a predictable trend within most land-
scapes, in general paralleling the increasing mois
ture gradient from the upper to the lower slopes .
Thus, soils on knolls andupper slopes often have sig-
nificantly lower organic matter contents than those
on the lower slopes. Soils on the midslopes generally
have average organic matter contents characteristic
ofthe soil zone in whichthey occur.

Soil organic matter levels are also affected, often
dramatically, by cultivation, particularly whereland
is summerfallowed often. According to some, as much
as half ofthe soil's original supply of organic matter
hasbeen exhausted afteramere 75 years or so of cul-
tivation, evidence of the simple fact that under past
management practices more organic matter and nu-
trients have been consumed annually than have been
replenished from crop residues (Fig . 43) . Of practical
significance is the fact that as organic matter levels
inthe soil decline, steadily increasing amounts offer-
tilizers must be added to meet the nutrient require-
ments ofthecrop . In addition, soils maybecome more
difficult to till, and the rate of infiltration of water
into the soil may decrease leading to increased
runoff.

a
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Nitrogen

Nitrogen(N03-N)
(kg/ha)
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Fig . 43 Lossin nitrogen since cultivation on some common
soils in Saskatchewan .

Poor yields are often the result of a deficiency of
nitrogen. As with most nutrients, however, a nitro-
gendeficiency is usually not due to a lack ofnitrogen
in the soil, but rather to a lack of nitrogen in a form
that can be utilized by plants . Soil microorganisms,
breaking down soil organic matter (humus), release
nitrogen that is available to plants . Seldom, how-
ever, is the amount ofnitrogen released annually suf-
ficient to meet crop requirements . Thus, in stubble
fields, nitrogen is almost always in short supply
(Table 7) . During the summerfallow period, avail-
able forms of nitrogen released by microorganisms
accumulate in the soil . Although this nitrogen, plus
that released during the following growing season
are often sufficient to meet the requirements of the
crop, recent soil test data suggests that abouthalf of
the summerfallow fields in these municipalities and
the surrounding area require additions of at least 20
kg/ha (18 lb/ac) of nitrogen fertilizers to meet the
minimum requirements for most crops in years of
favorable moisture conditions when yield potentials
are high (Table 7) . Since there is a limit to the
amount of nitrogen the soil can continue to supply, it
is reasonable to expect that if organic matter levels
continue to decline, an increasing proportion ofsum-
merfallow fields or parts thereof will also require ni-
trogen fertilizers .

Table 7. Percentages of soilsa having less than the indi-
cated soil test levels ofnitrogen.

Minimum
levels

considered
sufficientb

20 30 40 50 60 70 80 90 100

	

(kglha)

Stubble 27 53 73 82 87 91 94 96 97
Fallow 1 4 9 20 36 54 68 79 86 80-100

a Data from Saskatchewan Soil Testing Laboratory, 1978-82
(Tp 35-45, Rg 13-30, W3) .

Crop requirements vary depending upon soil type, crop grown
and estimated yield in relation to anticipated soil moisture
conditions .

Phosphorus

Total phosphorus in the upper15 cm (6 in) ofSas-
katchewan soils averages about 1000 kg/ha (900 lb/
ac) . However, since most of this phosphorus is insolu
ble and strongly adsorbed to the mineral soil parti-
cles, only an infinitesimal part is available for im-
mediate uptake by theplant at any onetime . As a re-
sult, most soils in these municipalities, with the pos-
sible exception of those having recently received
either manure or relatively high levels ofphosphorus
fertilizers, are deficient in available phosphorus and
will give yield increases to fertilizer phosphorus ap-
plications in most years. Moreover, since relatively
large quantities of phosphorus are required in the
early stages of plant growth, even soils having high
soil test levels of available phosphorus will some-
times respond if soil moisture and temperature con-
ditions are low and if the fertilizer phosphorus is
placed neartheseed .

Because of phosphorus precipitationand adsorp-
tion in soil, fertilizer phosphorus is often placed in a
band near the seed to minimize contact with the soil
butto be closeenough to young roots. Even usingthis
technique, less than 30% of the phosphorus added is
used by the crop during the season the phosphorus is
applied . The unused or residual portion remains in
the surface layer of the soil and can be used by suc-
ceeding crops, although its availability decreases
with time .

Single applications of large amounts of phos-
phorus, greater than 200 kg/ha (180 lb/ac), with the
intent of eliminating annual applications, is feasible
but is not a common practice because ofthe high in-
itial investment cost andthe slight decrease in phos-
phorus availability with time. This practice may also
have merit as a supplement to normal phosphorus
applications in parts of the field, such as eroded
knolls, where available phosphorus levels are typi-
cally low in comparison to the rest ofthe field.

Sulfur, Potassium, andMicronutrients

Deficiencies in sulfur, potassium and micronu-
trients for common field crops have not been
documented in the soils of this municipality . If such
deficiencies do exist, particularly for sulfur or micro-
nutrients, they most likely occur either in sandy,
low-organic matter soils or in soils that have been se-
verely eroded .

Soil Testing

The supply of available nutrients in the soil at a
given time is a function of numerous, often interre-
lated, factors: the soil's texture, pH andorganic mat
ter content; the soil temperature and soil moisture
conditions during the previous year; and the past
management history in termsofthe crops grown, the
yields obtained, and the type and amount offertiliz-
ers recently applied.

For this reason, wide, unpredictable variations
in available nutrient levels commonly occur not only
from year to year, butbetweenonefield andanother,
and even from place to place within the same field
(see Table 7) . Thus, theonly reliable method of asses-
singthenutrient status ofthe soil is a soil test .

Ideally, a soil test should be carried out for each
field. In fact, if the field is characterized by several
different soil types, each type should be sampled
separately . If the latter is deemed impractical on an
annual basis, it should at least be used to establish
fertility patterns ; once the pattern is established,
conventional sampling practices would suffice in
subsequent years.

The extension of soil test results from field to
field is valid to adegree, provided that the fields have
tested similarly in the past, that the crops grown,
yields obtained and fertilizers applied have been the
same in recent years, andthat the soil type is reason-
ably similar. Information about the soils in these
municipalities is given in various other sections of
thispublication.

Additional information on soil fertility, soil test-
ing and fertilizer use can be obtained from the Sas-
katchewan Soil TestingLaboratory andDepart
ment of Soil Science, University of Saskatche-
wan, Saskatoon; or through District Agricultural
Representatives and Regional Soils and Crop
Specialists, Saskatchewan Agriculture.
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MAP
SYMBOL SOIL TEXTURE CLASS

MAP
SYMBOL SOIL TEXTURE CLASS

MAP
SYMBOL SOIL TEXTURE CLASS

Coarse-Textured Medium-Textured Fine-Textured
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SOIL SALINITY

Soil salinity was a part of Saskatchewan soils
long before they were touched by the settler's plow .
In recent years, however, a greater awareness and
concern has developed over the occurrence and
spread of salt affected soils. The concern, indeed the
alarm, over the loss of land due to increasing levels
of soil salinity, has been heightened by the high cost
ofreplacing this land on afarm unitbasis. Regionally
or nationally this land, which hasbecome affected by
soil salinity, is irreplaceable and methods of control-
ling the spread of soil salinity and reclaiming
salinized landmust be found .

The following discussion comprises a brief de-
scription of the nature and origin of saline soils and
general management methods for saline soils. The
maps on the following pages depict the salinity status
of the soils in each municipality andestimatesthe ef-
fect ofthis salinity on cropproduction .

Properties of Saline Soils

A saline soil is a soil with sufficient amounts of
water soluble salts to inhibit the uptake ofmoisture
by plants . This inhibition of water uptake results in
moisture stress and reduced plant growth . The most
common soluble salts in Saskatchewan soils are mag-
nesium and sodium sulfates . Calcium sulfates also
occur but are not as easily dissolved and are less
harmful. Calcium, magnesium and sodium chlorides
mayalso be present.

The presence of saline soils can often be recog-
nized by bare spots in the crop or as uneven stands
of grain or forage (Fig . 44) . Very strongly saline soils
usually develop awhite surface crustduring drywea-
ther . Where less salt is present, the soil is grayish in
color when dry and the subsoil often has streaks or
specks of salt at a depth of 5 to 25 cm or deeper . In
some cases, it may not be possible to see the salt and
a soil analysis must be carried out.

Fig . 44 Saline soils associated with high water tables in a
nearby slough result in barespots and patchy crops.

Development ofSaline Soils

Most of the soluble salts present in our soils
originated millions of years ago when much of the
area whichnow constitutes the prairie provinces was
covered by huge inland seas . These seas deposited
great amounts of soluble salts in their sediments.
Eventually these seas disappeared but the salt-rich
sediments became a part ofthe material in whichour
soils have formed .

Most salts are soluble in water, so groundwater
flow systems are a major pathway for the removal,
transportand concentration of these salts within the
landscape. In well-drained portions ofthe landscape,
most ofthe soluble salts have been removed from the
plant rooting zone by infiltration ofprecipitation. In
areas where drainage is impeded, soluble salts may
be concentrated and may cause soil salinity prob-
lems.

Patterns of recharge and discharge and
mechanisms of salt redistribution in a landscape are
illustrated in Fig. 45.

REGIONAL DISCHARGE AREA
Accumulation o£saltdue to capillary
riseandevaporation ofgroundwater.

Management ofSaline Soils

a

a REGIONAL RECHARGE AREA
Precipitation collects and infiltrates to
watertable primarily in upland depressions .

Degree ofSalinity Tolerated

Saline soils should be managed in such away as
to either prevent further spread or intensification of
the problem and where possible to reclaim land
which has already become salinized. Since most of
the salinity is the result of groundwater movement,
the keyto control lies in the effective management of
groundwater flow andwatertable levels .

One method of achieving this objective is to use
precipitation where it falls, preventing it from enter-
ingthe groundwater system . Extending the cropping
rotation in saline areas will cycle more precipitation
through crops rather than allowing it to reach the
water table. This practice is most effective in areas
ofrecharge wherewaterthat reaches thewatertable
is very often responsible for soil salinization on lower
slopes . Saline soils should be cropped continuously or
seeded to long-term forage crops. High moisture use
crops will intercept incoming groundwater and may
lower the watertable.

Crop production on saline soils may also be im-
proved by using farmyard manure or green manure,
growing salt tolerant crops and improving surface or
subsoil drainage . Fertilizer may help if soils are
weakly or moderately saline . The choice of crops
which can be grown on saline soils should be based
on a soil test . Table8 indicates the relative tolerance
ofthe common agricultural crops to saline soil condi-
tions. It must be recognized, however, that even
though a crop is considered to be tolerant to a
specified degree of salinity, some yield reduction can
be expected.

Table S . The relative tolerance ofcommon field crops to soil
salinity. (Differences of one or two places in the
rankingmay notbesignificant .)

Stronglyto Very
Strongly Saline

Barley may produce
some crop but this
land best suited to
tolerant forages .

AltaiWildRye
Russian Wild Rye
Slender Wheatgrass'
Tall Wheatgrassb

' These crops not tolerant of flooding, which is common in some
saline areas.

b Under dry conditions slender wheatgrass is more tolerant than
tall wheatgrass .

On some soils the use ofsubsurface drainage in-
stallations may be effective in lowering the water
table and reducing soil salinity . These drainage in
stallations are most effective in relatively permeable
materials affected by shallow water tables . Subsur-
face drainage may be costly and potential sites need
to be studied andwatertables monitoredfora period

b 0

e
a

Salt accumulation
near edges of sloughs .

Fig . 45 Sketch showing how salts may accumulate around sloughs in upland areas as well as move through the regional
groundwater flow system and accumulate at the surfacein lower areas, some distance from the source .

of time to determine the feasibility of this drainage
methodto produce the desired results.

Drainage ofwaterponded in sloughsmaybe ben-
eficial in controlling soil salinity . In some areas, the
source of water entering the shallow groundwater
flow systems is the waterponded in these sloughs.

Drainage of any type, however, requires an ap-
proved permit . In Saskatchewan, anyone installing
drainage works maybe held responsible for any sub-
sequent damage caused bythedrained water.

Further information on soil salinity and drain-
age canbe found in the publicationTheNature and
Management of Salt-Affected Land in Sas-
katchewan.

MappingCriteria for Soil Salinity

Thesalinity maps on the pages to follow indicate
the extent and degree of the salt-affected soils and
are based on field observations alone. The extent of
soil salinity was estimated as a percentage of the
area ofthe mapdelineation in which soil salinity oc-
curred, as shownin Table 9.

Table 9. Soil salinity extent class limits.

Estimates of the degree of soil salinity were
based on the observed effect of the salinity on crop
growth andaredefined in Table 10.

Table 10 . Description ofsoil salinity degree classes.

Electrical
Conductivity'

	

Effect on Crop
Degree (MSlcm)b Growth
Salinity

b

a

Thereare novisible effects ,
salts on the growthof crop,941

Yields ofvery sensitive crops
may be restricted-

Yieldsofmanycropsare
restricted.

Only tolerant crops yield
satisfactorily .

Only a few very tolerant
cropsyield satisfactorily .

90M

45m

Electrical conductivities determined on a saturated paste basis .
When determined by the 1 :1 soil:water method currently used
by the Saskatchewan Soil Testing Laboratory, these limits will
be reduced to almost 50% of saturated paste values for sandy
soils, 60% for loamy soils and 70% for clay soils . For example,
a loamy soil with an electrical conductivity of5 determined on
a 1 :1 basis is equivalent to an electrical conductivity ofapproxi-
mately 8, when determined on a saturated pastebasis .

Salinity levels are expressed in millisiemans per centimetre .
Note : 1 mSlcm (Metric System) = 1 mmholcm (Imperial Sys-
tem) .

Nonsaline Moderately Saline

Annual - Field Crops

Soybeans Rapeseed
1 9 Field Beans Mustard

s. Fababeans Wheat
a> Peas Flax

a F Corn Fall Rye'
Sunflowers Oats

Barley
Sugar Beets

ForageCrops

Red Clover Reed Canary
Alsike Meadow Fescue

00 Timothy Intermediate Wheat

w
'~ CrestedWheat

q p Brome
E..' Alfalfa

Sweetclover'

(av . 0-60 cm depth)

Nonsaline 0-2

Weak

Moderate 4-8

Strong 8-16

VeryStrong 16+

Extent Class Percent ofarea
affectedby salinity

0 0
1 0-3
2 3-10
3 10-20
4 20-40
5 40-70
6 >70



The degree of soil salinity which best describes
each area is depicted on the map, however, minor
amounts of salinity of degrees other than that de-
picted mayoccur.

The effect of different degrees of salinity on the
productivity of cereal crops has been studied and re-
cent research in Saskatchewan indicates that salin
ity ofmoderate, strong and very strong degrees may
result in yield reductions ofapproximately 30, 60 and
80 to 100%,respectively, compared to nonsaline soils.
The colors on the map represent the effect of soil sa-
linity on the total agricultural productivity of each
mapdelineation. They are basedon groupings of the
extent and degree of soil salinity in each map unit .
These groupings represent the average yield reduc-
tion which could be expected from thevarious soil sa-
linity extents anddegrees as shown in Table 11 .

For a more accurate assessment of the severity
of the salinity problem in aparticular area, soil tests
should be carried out.

Table 11 . Averagepercentreductionin yields as affectedby
the extent and degree ofsoil salinity'.

AFFECT
ON

PRODUC
CLASS

	

TIVITY
EXTENT

0

SALINITY DEGREE

Moderate

	

Strong

	

Very Strong

None

Very
slight

Slight

Moderate

Severe

' Based on yield reductions of30, 60 and 80% for salinity degrees
ofmoderate, strongandvery strongrespectively .

Soil Salinity in the Buffalo, Reford and Tramp-
ing Lake Municipalities.

The extent of saline soils varies with location in
these municipalities . Anumber ofareas, primarily in
the southern and central portion of the Buffalo
municipality are nearly devoid of saline soils. They
are indicated on the salinity map as unaffected by
soil salinity . The majority of the soils, however, con-
tain minor extents of saline soils and are shown on
the maps as very slightly affected . Areas ofvariable
size, with more extensive salinity, occur scattered
throughout all of the municipalities and are indi-
cated on themaps as slightly to severely affected .

The large areas indicated as only very slightly
affected contain saline soils whichoccur sporadically
and affect relatively small areas. Most ofthe soils in
these landscapes are well drained andnot affected by
soil salinity, however, some of the low-lying and de-
pressional parts of the landscape may be so near the
water table that capillary rise from the water table
cansalinize these soils. Occasionally, soils in the bot-
toms of small dissections or drainage channels may
be salinized by this process.

Areas with more extensive soil salinity occur
scattered throughout these municipalities and are
indicated on the map as slightly to severely affected .
Often these areas of more extensive soil salinity
occur at lower elevationthan themajority of the land
in the municipalities . These are areas such as the
Tramping Lake Valley, Muddy Lake and Grill Lake .
The major cause of salinity in these areas is ground-
water discharge from the Judith River Aquifer. As
shownin Fig. '5 CC' ofthe Geology and Groundwater
Resources section of this report, the Judith River
Aquifer is exposed in theMuddyLake depression and
is only covered by alluvium in the Tramping Lake
Valley allowing discharge ofmineralized groundwa-
ter into these depressions. Although the Judith River
Aquifer is not exposed in the Grill Lake and Aroma
Lake depressions, Figs . 5 CC' and FF' indicate that
groundwater is discharging from this aquifer into
these areas. The saline soils surrounding Muddy,
Grill and Aroma Lakes also appear to be due to the
influence of groundwater discharging from the
Judith RiverAquifer.

The saline soils in the southeastern portion of
the Reford municipality in the vicinity of Landis
Lake are at a similar elevation to Aroma Lake and
hence it is possible that groundwater discharge from
the Judith River Aquifer is responsible for salinizing
these soils. A second possibility involves groundwa-
ter discharge from a shallow intertill aquifer, as
shown in Fig. 5 DD'. This small, shallow intertill
aquifer appears to be recharged in the area ofslightly
higher elevation just east and west of the area of
saline soils indicated on the salinitymap.

The origin ofthe saline soils in the southwestern
portion ofthe Reford municipality andthe southeast-
ern portion ofthe Tramping Lake municipality can
not be stated with certainty . Saline soils in the
slightly affected area in the Tramping Lake munici-
pality are due to locally high water tables . These
watertables may be influenced by a shallow intertill
aquifer which underlies this area as shown in Fig. 5
EE' and Fig. 6 of the Geology and Groundwater Re-
sources section of this report . The saline soils in the
southwestern portion of the Reford municipality do
notappear to be influenced by an underlying aquifer,
and all that can be said is that they aredue to locally
highwatertables.

Groundwater discharge from both shallow and
deep intertill aquifers, combined with a low position
in the regional landscape, appears to result in the
saline areas in andnear Flat Lake, near the town of
Wilkie . The occurrence offlowing wells, as shown in
Fig. 6, is evidence this maybe a majorcause ofthese
soils being saline .

Saline soils in the northern half of the Buffalo
municipality appear to result from discharging
groundwater. There are a number of flowing wells
iust north of the Buffalo municipality which provide
evidence for this . As shown in Fig. 6, both deep and
shallow intertill aquifers and the Judith River
aquifer occur in this area, all of which could poten-
tially result in the upward movement of groundwa-
ter.

Effective management ofsaline soils depends, in
large part, on the factors which are responsible for
the saline soils. Due to the complexity of these fac
tors, the origin of the saline soils in these
municipalities cannot be stated with absolute cer-

tainty . The preceding descriptions ofthe origin ofsoil
salinity in these municipalities were based on the
best information available and the following discus-
sion of management practices is based on these de-
scriptions .

In the majority of the area indicated as very
slightly affected, where minor extents of saline soils
occur in the low-lying parts of the landscape, man
agement practices which promote a lowering of the
local water table may be the most effective way of
dealing with the salinity problem. Continuously
cropping this land may result in lowering the water
table within these areas thus reducing the potential
for salinization in the low-lying portions ofthe land-
scape. Saline soils which occur in the bottoms of dis-
sections may best be managed by seeding to a suita-
ble forage in order to prevent further erosion and use
as much soil moisture as possible .

Areaswhichare affected by regional groundwa-
ter discharge and/or high water tables tend to have
saline soils throughout the bottoms of low-lying de
pressional areas and sloughs. These groundwater
flow systems have been operating for thousands of
years (since deglaciation) and it is likely that the
soils have been saline for a similar period of time .
Due to this, the individual farm operator can help
keep the salinity from worsening by maintaining a
continuous vegetative cover on the saline soils to re-
duce the amount ofevaporation from the soil surface,
and by the use of salt-tolerant, high moisture-use
crops, to obtain production from this land . Complete
reclamation ofthese soils, however, maybe out ofhis
control . When soil salinity appears to be due to
groundwater discharge from an aquifer, there is the
possibility ofusingthe water from the aquifer for ir-
rigation before it has a chance to move through the
overlying materials and salinize the surface soils.
Providing the soils and the water qualityand supply
are suitable for irrigation, using this water for irriga-
tion could result in reducing the pressure which
forces the water upwards from the aquifer, thereby
lowering the water table. The water used for irriga-
tion then hasthe potential for moving the salts in the
soil downward, below the depthof rooting, as well as
providingmore moisture for crop growth .

Salinity .that occurs throughout the bottom of the depressional portion of the landscape is represented
on the salinity mapby the symbol "a". The salinity in this illustration is verystrong.
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Salinity that occurs on the edge of small depressional areas is shownon the salinity mapwith a symbol
"p". Note that the crop growth in the bottom of the depression is virtually unaffected by soil salinity. A
strong degreeofsalinity is represented in this illustration .
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by soil salinity. Reduction in yields of 2 to 5% of normal yields on nonsaline areas may
occur.
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Severely affected areas-The agricultural productivity oftheseareas Isseverely affected
by soil salinity . Reduction in yields of 20 to 100% of normal yields on nonsaline areas
mayoccur.

LEGEND

Throughout low-lying depressional areas and
sloughs .

Throughout low-lying depressional areas and
sloughs .

Throughout low-lying depressional areas and
sloughs .

Bottoms of dissections and drainage channels
cut into the landscape .

Throughout low-lying depressional areas and
sloughs .

Bottoms of dissections and drainage channels
cut into the landscape .

Moderately affected areas-The agricultural productivity of these areas is moderatelyaf-
fected by soil salinity . Reduction in yields of 5 to 20%of normal yields on nonsaline areas
may occur .

40-70°/°

	

Moderate

	

Throughout low-lying depressional areas and
sloughs .

20-40°/°

	

Strong

	

Throughout low-lying depressional areas and
sloughs .

20-40°1°

	

Strong

	

Bottoms of dissections and drainage channels
cut into the landscape .

20-40%

	

Moderate

	

Throughout low-lying depressional areas and
sloughs .

10-20%

	

VeryStrong Throughout low-lying depressional areas and
sloughs .

10-20%

	

Strong

	

Throughout low-lying depressional areas and
sloughs.

Slightly affected areas- The agricultural productivity of these areas is slightly affected
by soil salinity. Reduction in yields of 2 to 5% of normal yields on nonsaline areas may
occur.
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Throughout low-lying depressional areas and
sloughs.

10-20%

	

Moderate

	

Bottoms of dissections and drainage channels
cut into the landscape .

10-20%

	

Moderate

	

At shallow depths on knolls and upper slopes .
Salts have not been removed from the rooting
zonein a saline parent material .
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Strong

	

Throughout low-lying depressional areas and
sloughs .

3-10%

	

Strong

	

Bottoms of dissections and drainage channels
cut intothe landscape .

3-10°1°
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Throughout low-lying depressional areas and
sloughs .

Very slightly affected areas- The agricultural productivity ofthese areas is very slightly
affected by soil salinity . Reduction in yields of lessthan 2% of normal yields on nonsaline
areas mayoccur .

0-3%

	

Moderate

	

Throughout low-lying depressional areas and
sloughs .

0-3%

	

Moderate

	

Bottoms of dissections and drainage channels
cut into thelandscape .

0-3%

	

Moderate

	

At shallow depths on knolls and upper slopes .
Salts have not been removed from the rooting
zone in a saline parent material.

Nonaffected areas - The agricultural productivity of these areas is not affected by soil
salinity.

No occurrences of soil salinity were observed
during the mapping of thesesoils .

6va >70% Very Strong

6sa >70% Strong

5va 40-70% VeryStrong

5vd 40-70°l° VeryStrong

5sa 40-70% Strong

5sd 40-70% Strong
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Severely affected areas-The agricultural productivity oftheseareas is severely affected
by soil salinity . Reduction in yields of 20 to 100% of normal yields on nonsaline areas
may occur.

>70%

	

Strong

	

Throughout low-lying depressional areas and
sloughs .

40-70%

	

Strong

	

Throughout low-lying depressional areas and
sloughs .

40-70%

	

Strong

	

Bottoms of dissections and drainage channels
cut into the landscape .

20-40%

	

Very Strong

	

Throughout low-lying depressional areas and
sloughs .

Moderately affected areas - The agricultural productivity of these areas is moderately af-
fected by soil salinity. Reduction in yields of5to 20% of normalyields on nonsaline areas
mayoccur.

Throughout low-lying depressional areas and
sloughs.

Throughout low-lying depressional areas and
sloughs .

Throughout low-lying depressional areas and
sloughs, and the bottoms of same dissections or
drainage channels cut into the landscape .

Bottoms of dissections and drainage channels
cut into the landscape .

Throughout low-lying depressional areas and
sloughs .

Throughout low-lying depressional areas and
sloughs .

Throughout low-lying depressional areas and
sloughs .

Slightly affected areas- The agricultural productivity of these areas is slightly affected
by soil salinity . Reduction in yields of 2 to 5% of normal yields on nonsaline areas may
occur.

Throughout low-lying depressional areas and
sloughs .

Bottoms of dissections and drainage channels
cut into the landscape .

Throughout low-lying depressional areas and
sloughs .

Bottoms of dissections and drainage channels
cut into the landscape .

Throughout low-lying depressional areas and
sloughs .

Throughout low-lying depressional areas and
sloughs, and the bottoms of some dissections
and drainage channels cut into the landscape .

Margins of sloughs and depressional areas .
Soils within the slough are leached and non-
saline .

Very slightly affected areas-The agricultural productivity of these areas is very slightly
affected by soil salinity . Reduction in yields of lessthan 2% of normal yields on nonsaline
areas mayoccur .
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Moderate

	

Throughout low-lying depressional areas and
sloughs .

0-3%

	

Moderate

	

Bottoms of dissections and drainage channels
cut into the landscape .

0-3%

	

Moderate

	

Margins of sloughs and depressional areas .
Soils within the sloughs are leached and non-
saline.

0-3%

	

Moderate

	

Margins of sloughs and depressional areas, and
throughout some low-lying depressional areas
and sloughs.

Nonaffected areas - The agricultural productivity of these areas is not affected by soil
salinity.

No occurrences of soil salinity were observed
during the mappingofthese soils .

5ma 40-70% Moderate

4sa 20-40% Strong

4sad 20-40% Strong

4sd 20-40% Strong

4ma 20-40% Moderate

3va 10-20% Very Strong

3sa 10-20% Strong

3ma 10-20% Moderate

3md 1 10-20% Moderate

2sa 3-10% Strong

2sd 3-10% Strong

2ma 3-10% Moderate

2mad 3-10% Moderate

2mp 3-10% Moderate



SOIL pH

The pH scale, ranging from 0 to 14 is used to indi-
cate the relative acidity or alkalinity ofa solution . A
pH of7 is neutral, values below 7 are acid, and those
above are alkaline . The pH values of some common
items are: pure water, 7.0 ; lemonjuice, 2.4 ; mild soap
solution, 8.5 to 10 ; most Saskatchewan soils, 4.5 to
8.5 .

The pH values indicated on these maps are for
the surface layer of soil which ranges in thickness
from 10 to 15 cm and are equivalent to pH measured
in water. Most subsoils in the area are more alkaline
(higher pH)than the surface soil .

The terms acid and alkaline should not be con-
fused with the common usage of the term "alkali"
which refers to saline soils and salts . Saline-alkali
soils contain enough sodium andsoluble salt to inter-
fere with crop growth .

EFFECT OF SOIL pH ON CROPS

Asoil with apH between 6 .5 and 7.5 provides the
best environment for crop growth . Yields of sweet
clover and alfalfa are reduced when the soil pH is
below 6.0 . If the pH is below 5.5 the yield may be re-
ducedby one-half. A pH of 5.5 or less mayreduce the
yields ofwheat, barley andcanola .

Soil pH is important chiefly because ofthemany
indirect effects it has in controlling biological and
chemical activity .

Soil pH determines the availability of many
plant nutrients to crop root systems. The possibility
of copper, zinc, and manganese deficiencies is much
greater with an alkaline pH (greater than 7.5) . Phos-
phorus availability may be greatly reduced at both
low (less than 5.5) and high (greater than 7.0) pH due
to phosphorus fixation .

Soil pH affects crops in other ways . Legumes,
such as alfalfa, clovers and field peas have bacteria
living in nodules on their roots. These take in nitro
gen from the air and change it into a form which
plants can use. Most of these bacteria function best
at pH values above 6.0 . Hence the yield of some
legumes is reduced at pH values less than 6.0 . Potato
scab is more prevalent at soil pH values above 5.5
than at lower values, although potato plants grow
well at high pH values . In soils with pH values below
5 .0, soluble aluminum and/or manganese may be at
toxic levels for common field crops.

SOIL pH MAP

All soil areas on the map were classified accord-
ing to the proportion of the various pH classes pre-
sent . ThepH classes are listed in Table 12 .

Table 12 . The relationship between soil pH and pHclasses.

The map units shown on the map represent dif-
ferent proportions of the various pH classes. For ex-
ample, map unit A2 has approximately 50% class A
soils, 20% class B and 30% class C. The pH classes for
each delineation are estimated from a sampling pro-
gram involving about 1000 samples from each R.M.

VARIATION OF SOIL pH

Soil pH varies from field to field and even within
fields ; but in the short term, very little change occurs
from year to year.

The variability of pH within the area is depen-
dent on the type of parent material upon which the
soils are developed and the slope position of the par
ticular soil . Variability of pH within a field will also
be affected by the type oflandform . Hummocky land-
scapes (StWr4) will have larger areas of calcareous
Weyburn soils (20%) than undulating landscapes
(5% calcareous Weyburn). These soils have a high pH
dueto incorporation of alkaline parent material with
the thin surface soil . Soils on mid- and lower slopes
(orthic and eluviated Scott) will have lower pH
values (5.0 to 6.0). Table 13 illustrates some relation-
ships between soil map units andpH classes .

Table 13 . The relationship between soil map units and per-
centage ofvarious pH classes.

Percentage of
SoilMap Unit

	

Various pH Classes

St3

	

A7B2c'
StWr3

	

A5B2c3
StWr4

	

A3B3C3D 1

WrSt4

	

B4Csp 1

Wr12

	

B2C7D1

LIMING ACID SOILS

Soil acidity mayonly be corrected by addition of
liming materials that will neutralize the acidic ions
in the soil . The most common liming materials are
ground limestone or calcium carbonate (CaCO3). De-
pending on how acid a soil is, it may require from 2
to 10 tonnes/hectare (1 to 4 tons/acre) to raise the soil
pH to an acceptable level (pH6.5) .

Table 14 . Tonnes of limestone needed per hectare to raise
the pH ofsoil to6.5 .

Tonnes/
re

An application oflime will probably last 20 years
or more under the climatic conditions prevalent in
themaparea .

Table 15 . Effect of lime and fertilizer treatments for wheat
andbarley on Scott loam .'

Fertilizer

' Resultsobtained by Ukrainetzonthe ScottExperimental Farm .

Some experimental results to date on extremely
acid soils have shown substantial increases in yield
due to additions oflime . Further tests are continuing
on other soils utilizingother crops.

Areas on the map such as A1, A2, A3 or A4 will
require liming to obtain maximum yields from al-
falfa or sweet clover . Within the "A" group of soils
very limited areas within a field may require liming
for maximum yields of barley, wheat or canola . De-
tailed soil testing by a soil testing laboratory would
be necessary to determine the lime requirements to
raise the soil pH. At the present time, liming mate-
rials are very expensive in Saskatchewan and few
farmers are equipped to spread the material effi-
ciently.

ACIDIFICATION OF SOILS

Natural activities such as microbial activity and
leaching by rainwater are lowering the pH of most
soils very slowly . Some of man's activities can also
add to the acidification process. Addition of am-
monium and/or certain sulfur fertilizers will add
small amounts ofacid to the soil .

Atmospheric emissions of sulfur and nitrogen
from the burning of fossil fuels also add small
amounts of acid in the form of acid precipitation .
Most soils in these municipalities are able to absorb
some amounts of an acid without showing any
change in soil pH. Alkaline soils with high clay and/
or organic matter are not very sensitive to acidifica-
tion . Soils which are slightly acid, low in organic
matter, and/or clay are most sensitive to additions of
acid . Scott soils are slightly sensitive to acidification
while Asquith soils are moderately sensitive .

FURTHER INFORMATION ON
ACID SOILS

Farming acid soils in Alberta and northeastern
British Columbia, Agriculture Canada Publication
1521/E .

Acid soils and agricultural liming practice, Ag-
riculture Canada Publication 1731 .

Treatment (lb/ac) Grainyield(bulac)

N P,O, Lime Gypsum Check

Wheat
5 20 31 .1 28 .7 28.0
5 40 31 .8 30 .0 29 .5
20 40 31 .8 30.6 31 .3
0 0 29.1 25 .5 22 .9

Barley
5 20 55.9 49 .5 50 .0
5 40 55.5 51 .9 52 .9

20 40 58.2 54 .0 54 .5
0 0 52.4 41 .0 39 .0

pH Class SurfacepH

% moderately acid X5.5
A slightly acid 5.5-6.0
B slightly acid to neutral 6.1-6.7
C neutral to alkaline 6.8-7 .5
0 alkaline >7.5

Soil Initial pH hect

Elstow 5 .5 3 .8
Scott 5 .5 4.7
Scott 5 .0 7 .6
Tuxford 4 .9 9 .6
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Explanation

This map shows the susceptibility of the soils of this municipality
to erosion by water. The classes are based on calculations using the
Universal Soil Loss Equation which is based on soil texture and or
ganic matter contetlt, slope length and gradient, andrainfall erosivity .

The soils were assumed to be under fallow, with a bare soil sur-
face exposed, in Order to calculate maximum potential water erosion
values . The class assigned to an area on the map is an averaged
value for the individual soils in that area. The erosion potential class,
therefore, may vaiyfrom that ofthe individual soils .

Erosion of soils may be reduced by introducing conservation
practices . These practices include contour cultivation (cultivating
across slopes rattier than up and down slopes), maintaining a well-an
chored trash cover, chemical following, or, in areas that are extremely
erodible, using perennial crops or permanent forage . More informa-
tion on these practices may be obtained from the local Agriculture
Representative orSoils and Crops Specialist .

Map
Symbol

	

Water Erosion Susceptibility Classes

REFORD R.M. 379 - WATER EROSION

Very Low

	

Little orno susceptibility to water erosion.

Low

	

Slight susceptibility to watererosion .

Km 2
rMiles 2

Moderate

	

Moderate susceptibility to water erosion . Conventional farm-
ing practices will result in a steady loss of soil due to water
erosion . Conservation practices should be utilized to prevent
degradation of the soils .

High

	

High susceptibility to water erosion . Rapid loss of the soil will
occur unless conservation practices are utilized . All gullies
inthese areas should begrassed .
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Unclassified areas (wetlands) .

Water Erosion Susceptibility Classes

Very high susceptibility to water erosion . These soils should
not be broken due to their water erosion hazard . If broken,
perennial crops or permanent forage should replace annual
crops .

If an areawas observed to begullied (G) ordissected (dissec-
tions being shallow gullies that can be crossed with farm im-
plements) (0), these symbols were added to the erosion
class symbol to indicate that higher rates of erosion may
occur on the steeper slopes alongthe edgesofthe dissection
or gully if they are left unprotected .
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Explanation

This map shows the susceptibility of the soils of this
municipality to erosion bywater . Theclasses are based on cal-
culations using the Universal Soil Loss Equation which is
based on soil texture and organic matter content, slope length
and gradient, and rainfall erosivity .

The soilswere assumed to be under fallow, with a bare soil
surface exposed, in order to calculate maximum potential
water erosion values . The class assigned to an area on the
map is an averaged value for the individual soils in that area .
The erosion potential class, therefore, may vary from that of the
individual soils.

Erosion of soils may be reduced by introducing conserva-
tion practices . These practices includecontour cultivation (cul-
tivating across slopes rather than up and down slopes), main-
taining a well-anchored trash cover, chemical fallowing, or, in
areasthat are extremely erodible, using perennial cropsor per-
manent forage . More information on these practices may be
obtained from the local Agriculture Representative or Soils and
Crops Specialist .

Map
Symbol

2

TRAMPING LAKE R.M. 380 - WATER EROSION

Very Low

Low

Moderate

High

Km 2

r
Miles 2

Water Erosion Susceptibility Classes

Little or nosusceptibility towater erosion .

Slight susceptibility to watererosion .

Moderate susceptibility to water erosion . Conven-
tional farming practices will result in a steady loss of
soil due to water erosion . Conservation practices
should be utilized to prevent degradation ofthe soils .

High susceptibility to water erosion . Rapid loss ofthe
soil will occur unless conservation practices are uti-
lized . All gullies in these areasshould be grassed .
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Water Erosion SusceptibilityClasses

Very high susceptibility to water erosion. These soils
should not be broken due to their water erosion haz-
ard . If broken, perennial crops or permanent forage
should replace annual crops.

Unclassified

	

Unclassified areas (wetlands) .

If an area was observed to be gullied (G) or dissected
(dissections being shallow gullies that can becrossed
with farm implements) (D), these symbolswere added
to the erosion class symbol to indicate that higher
rates of erosion may occur on the steeper slopes
along the edges of the dissection or gully if they are
left unprotected .
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Explanation

This map shows the susceptibility of the soils of this municipality
to erosion by water. The classes are based on calculations using the
Universal Soil Loss Equation which is based on soil texture and or
ganic matter content, slope length and gradient, and rainfall erosivity .

The soils were assumed to be under fallow, with a bare soil sur-
face exposed, in order to calculate maximum potential water erosion
values . The class assigned to an area on the map is an averaged
value for the individual soils in that area. The erosion potential class,
therefore, may varyfrom that ofthe individual soils .

Erosion of soils may be reduced by introducing conservation
practices . These practices include contour cultivation (cultivating
across slopes rather than up and down slopes), maintaining a well-an
chored trash cover, chemical fallowing, or, in areasthat are extremely
erodible, using perennial crops or permanent forage . More informa-
tion on these practices may be obtained from the local Agriculture
Representative or Soils and CropsSpecialist.
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Water Erosion SusceptibilityClasses

Very Low

	

Little or nosusceptibility to water erosion .

Low

	

Slight susceptibility to watererosion .
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Moderate

	

Moderate susceptibility to water erosion . Conventional farm-
ing practices will result in a steady loss of soil due to water
erosion . Conservation practices should be utilized to prevent
degradation of the soils .

High susceptibility to water erosion . Rapid loss ofthe soil will
occur unless conservation practices are utilized . All gullies
in these areas should begrassed.
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Unclassified areas (wetlands) .

Water ErosionSusceptibility Classes

Very high susceptibility to water erosion . These soils should
not be broken due to their water erosion hazard . If broken,
perennial crops or permanent forage should replace annual
crops .

If an area was observed to be gullied (G) ordissected (dissec-
tions being shallow gullies that can be crossed with farm im-
plements) (D), these symbols were added to the erosion
class symbol to indicate that higher rates of erosion may
occur on the steeper slopes along the edges ofthe dissection
or gully if theyare left unprotected .



Explanation

This map shows the susceptibility of soils to wind erosion . The
classes are based on the surface texture, topography and climatic
conditions within an area . These features are usedto predictthewind
erosion that will occur if the soil is kept bare . The actual amount of past
wind erosion that has occurred is not considered . As well, the influ-
ence of management practices is not part ofthe initial evaluation even
though it hasa pronounced effect on the potential erodibility of soils .
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Wind Erosion SusceptibilityClasses

Very Low

	

Soils in this class have a very low susceptibility to wind ero-
sion . Good soil management and average growing condi-
tions will produce a crop with sufficient trash coverto protect
thesesoilsagainst wind erosion .

Soils in this class have a low susceptibility to wind erosion .
Good soil management and average growing conditions
may produce a crop with sufficient trash cover to protect
these soils against winderosion .

Moderate

	

Soils in this class have a moderate susceptibility to wind ero-
sion . Average growing conditions may not supply adequate
trash cover to protect these soils against wind erosion . En
hanced soil management practices are necessary to control
wind erosion .

LEGEND
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High

VeryHigh

Extremely
High

Unclassified Unclassified areas (wetlands) .

Wind Erosion Susceptibility Classes

Soils in this class have a high susceptibility to wind erosion .
Average growing conditions will not provide sufficient trash
cover to protect these soils against wind erosion . Coarse-
textured soils may be seeded to pasture or forage crops to
preventsevere degradation of the soil .
Soils in this class have a very high susceptibility to wind ero-
sion . These soils should not be usedfor annual cropping, but
rather for pasture and forage cropswhich will protectthe sur-
facefrom severe degradation .

Soils in this class have an extremely high susceptibility to
wind erosion . These soils must be left in permanent pasture
and are notcapable of maintaining arable agriculture.



Explanation

This map shows the susceptibility of soils to wind erosion .
The classes are based on the surface texture, topography and
climatic conditions within an area. These features are used to
predict the wind erosion that will occur if the soil is kept bare .
The actual amount of peat wind erosion that has occurred is
not considered . As well, the influence of management prac-
tices is not part ofthe initial evaluation even though it has a pro-
nounced effecton the potential erodibility of soils.
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Very Low

Low

Moderate

Wind Erosion SusceptibilityClasses

Soils in this class have a very low susceptibility to
wind erosion . Good soil management and average
growing conditions will produce a crop with sufficient
trash cover to protect these soils against wind ero-
sion .

Soils in this class have a low susceptibility towind ero-
sion . Good soil management and average growing
conditions may produce a crop with sufficient trash
cover to protect these soils againstwind erosion .

Soils in this class have a moderate susceptibility to
wind erosion . Average growing conditions may not
supply adequate trash cover to protect these soils
against wind erosion . Enhanced soil management
practices are necessary to controlwind erosion .
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High

Very High

Extremely
High

Wind Erosion SusceptibilityClasses

Soils in this class have a high susceptibility to wind
erosion . Average growing conditions will not provide
sufficient trash cover to protect these soils against
wind erosion . Coarse-textured soils maybe seeded to
pasture or forage crops to prevent severe degrada-
tion ofthe soil .

Soils in this class have a very high susceptibility to
wind erosion . These soils should not be used for an-
nual cropping, but rather for pasture and forage crops
which will protect the surface from severe degrada-
tion .

Soils in this class have an extremely high susceptibil-
ity to wind erosion . These soils must be left in perma-
nent pasture and are not capable of maintaining ara-
ble agriculture .

Unclassified

	

Unclassified areas (wetlands) .



Explanation

This map shows the susceptibility of soils to wind erosion . The
classes are based on the surface texture, topography and climatic
conditions within an area. These features are used to predict the wind
erosion that will occur if the soil is kept bare . The actual amountof past
wind erosion that has occurred is not considered . As well, the influ-
enceof management practices is not part of the initial evaluation even
though it has apronounced effecton the potential erodibility of soils .
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Wind Erosion Susceptibility Classes

Very Low

	

Soils in this class have a very low susceptibility to wind ero-
sion . Good soil management and average growing condi-
tions will produce a crop with sufficient trash cover to protect
thesesoils against wind erosion.

Low

BUFFALO R.M. 409 - WIND EROSION

Soils in this class have a low susceptibility to wind erosion .
Good soil management and average growing conditions
may produce a crop with sufficient trash cover to protect
thesesoils against wind erosion.

Moderate

	

Soils in this class have a moderate susceptibility to wind ero-
sion . Average growing conditions may not supply adequate
trash cover to protect these soils against wind erosion . En
hanced soil management practices are necessaryto control
wind erosion .
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Extremely
High

Unclassified

Wind Erosion Susceptibility Classes

Soils in this class have a high susceptibility to wind erosion .
Average growing conditions will not provide sufficient trash
cover to protect these soils against wind erosion . Coarse-
textured soils may be seeded to pasture or forage crops to
prevent severe degradation of the soil .

Soils in this class have a very high susceptlbility to wind ero-
sion . These soils should not be used for annual cropping, but
rather for pasture and foragecrops which will protect the sur-
face from severe degradation .

Soils in this class have an extremely high susceptibility to
wind erosion . These soils must be left in permanent pasture
and are not capable of maintaining arable agriculture.

Unclassified areas (wetlands),



SURFACE DRAINAGE AND
WETLANDS

SURFACE DRAINAGE

Surface drainage, or runoff, refers to the loss of
water from an area by flow over the land surface. The
water either ends up in local undrained depressions
or, following a network of local channels, creeks and
streams, is carried out ofthe area . Surface drainage
is controlled principally by two factors : (1) the tex-
ture and structural characteristics of the land, and
(2) the direction, steepness and frequency of slopes,
often referred to as the topography .

Thetexture and structural characteristics ofthe
soil, through their effect on its perviousness and
water-holding capacity, dictate, to a considerable de
gree, the amount of surface runoff that takes place.
For example, sandy soils, being very pervious, read-
ily absorb most, if not all, of the water that falls on
them, whereasclayey soils absorb water slowly or, in
some cases, not at all. The latter results from the fact
that clay particles, when they become wet, expand,
thus effectively eliminating the cracks and pores in
the soil necessary to transmit water downward .
Thus, all other factors being equal, the higher the
clay content ofthe soil, the more surface runoff.

Also of importance is the actual moisture con-
tent of the soil, particularly just prior to freeze-up,
which can have a substantial effect on the amount of
runoffthat occurs the following spring .

Thetopography of an area also has a marked ef-
fect on the extent and type of drainage pattern that
develops, and controls to a large extent the size, loca
tion and direction ofthe resulting drainage channels .

The following drainage classes are used to de-
scribe the surface drainage characteristics of land-
scapes in these municipalities .

SurfaceDrainage Classes

A. Areas of Regional Surface Water Runoff
These are landscapes where most, if not all, of
the water that is shed locally is carried out ofthe
area to major creeks, rivers or lakes. They are
usually characterized by the presence of gullies,
as depicted in Fig. 46 .

B . Areas of Local Runoff and Accumulation of
Surface Water These are landscapes where
water that is shed from upper slopes collects in
local depressions that are too small to be shown
on the map. They are usually recognized by chao-
tic, hummocky landscapes with numerous, en-
closed depressions or sloughs, as depicted in Fig.
47 .

C. Areas of Major Accumulation of Surface
Water These are typically low-lying flat or
depressional landscapes that receive surface
runoff from surrounding areas resulting in tem-
porary periods ofwetness due to occasional flood-
ing, as depicted in Fig. 48 .

D. Wetland Areas

	

Theseare areas that receive
sufficient water from runoff and other sources to
be considered awetland. They are primarily non
agricultural lands made up of wet, poorly
drained soils or organic soils. Theseareas are de-
scribed in greater detail in the following section.

WETLANDS

Wetlands, commonly referred to as sloughs,
ponds or marshes, develop in depressional areas that
receive surface runoff from the surrounding land
scape, but lack external surface drainage . They are
frequently flooded in the spring and may contain
water throughout the year . Although most are con-
sidered agricultural wastelands, they are often criti-
cal wildlife habitats .

Four types ofwetlands, basedon the duration of
flooding and the proportion of the area permanently
occupied by open water andthe occurrence oforganic
materials, are recognized : wet meadows, marshes,
open water wetlands, andorganic wetlands .

1 .

	

WetMeadows

	

These areas consist mainly of
wet, poorly drained soils. Flooding occurs mainly
in the spring but can last until midsummer.
These are often hayland areas but may be par-
tially cultivated during periods ofdrought as de-
picted in Fig. 49 .

Fig . 46 Surface drainage class A, where runoffis carried out
ofthe map delineation by gullies andchannels .

Fig. 47 Surface drainage class B, where runoff collects in
local depressions within the mapdelineation .

Fig . 48 Surface drainage class C, where runoff water ac-
cumulates from areas beyond the map delineation .

2.

	

Marshes

	

These areas consist of wet, poorly
drained soils near the edges with shallow open
water in the centre as depicted in Fig. 50 . Flood
ing usually persists until late summer and occa-
sionally throughout the year . Haying may take
place around the slough margins but these areas
are rarely cultivated.

3. Open Water Wetlands These areas are
dominated by shallow open water with wet,
poorly drained soils around the outer fringes as
depicted in Fig. 51 . They are permanently
flooded.

4. Organic Wetlands

	

These areas are domi-
nated by shallow organic soils. Wet poorly
drained soils occur near the margins and all soils
remain saturated for most ofthe year .

Only wetlands greater than about 15 to 20 ha are
shown on the map. The smaller wetland areas, con-
sidered as a group irrespective of their individual
moisture status, were classified according to the per-
centage ofthe landscape that they occupied .

Fig. 49 Wetmeadows are areas which are flooded for a rela-
tively short period of the year and may be used for
hayor pasture .

Fig . 50 Marshes are areas where flooding persists until late
summer and perhaps throughout the year. They
have little agricultural value .

Fig . 51 Open water wetlands are areas that are perma-
nently flooded.

DRAINAGE AND WETLANDS MAP

The drainage and wetlands maps,on the follow-
ing pages depict the surface drainage characteristics
andthe extent ofwetlands in the delineated areas, as
well as the major characteristics of those wetlands
greater than about 15 to 20 ha in size, which have
been delineated separately .

The map symbols consist of an upper case letter
representing the surface drainage class, followed
either by a number, which indicates the extent of
wetlands, or by a lower case letter which describes
the type of wetland. The type of wetland is shown
only for those wetlands of sufficient size to be de-
lineated separately on the map.
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IRRIGATION SUITABILITY

The irrigation suitability rating is based on measured or inter-
preted soil and landscape characteristics described in the various
maps and sections of this report. The suitability rating uses limiting
factors to predict the potential landscape-water-crop interaction. It
also considers the potential long-term consequences of irrigation
such that the soil will remain permanentlyproductive while being irri-
gated. It does not consider water availability and quality, climate, or
economics. Within any one map delineation there may be smaller
soil areas which have higher or lower irrigation suitability than that
indicated bythe map unit .

Km

Miles

REFORD R.M. 379 - IRRIGATION SUITABILITY

SYMBOL DESCRIPTION

LEGEND

The combination of soil and landscape categories,
based upon the most limiting features present, determines
the irrigation class and suitabilityrating .

IRRIGATION SUITABILITY CLASSES

Degree of Limitation

2B
1B

4D
1D
2D
3D

No soil or landscape
limitations.

Slight soil and/or
landscape limita-
tions.

/or

Description

These soils are medium textured, well drained and hold
adequate available moisture. Topography is level to
nearly level. Gravity irrigation methodsmaybe feasible .

The slight soil and/or landscape limitations may limit the
range of crops that can be grown, require higher de-
velopment inputs and require greater management
skills. Sprinkler irrigation is usually the only feasible
method ofwater application.

The moderate soil and/or landscape limitations reduce
the range of crops that maybe grown and increase de-
velopment and improvement casts. Management may
include special conservation techniques to minimize
soil erosion, limit salt movement, limit watertable build-
up orflooding of depressional areas. Sprinkler irrigation
is usuallythe onlyfeasible method ofwaterapplication.

The severe sail and/or landscape limitations generally
result in a soil that is unsuitable for sustained irrigation
use. Some lands mayhave limited potential when spe-
cial crops, irrigation systems, and soil and waterconser-
vation techniques are used .

Symbol

	

Description

d

	

Structure - Soil structural properties that restrict root and water penetra-
tion . Commonly used with soilsthat have a denseBhorizon and anAhori-
zon that is subject to crusting .

k

	

Hydraulic Conductivity - the rate at which water moves through a satu-
rated soil . Used mainly on soil areas that have a B horizon that swells
upon wetting and restricts water movementthrough thesoil .

m

	

Available Water-Holding Capacity-theamount ofwater held bYasoil that
can be absorbed by plants . Coarse-textured soils with a low water-hold-
ing capacity are considered to be relatively inefficient for irrigation, as
compared to medium-textured soils. Soils with this limitation also have
relatively high hydraulic conductivities and intake rates.

r

	

Depth to Bedrock- the presence of near-surface bedrock. Perchedwater
tables may form, resulting in poordrainage and lateral movement ofwater
and sags .

SOIL LIMITATIONS

Geological Uniformity - the uniformity of the soil texture with depth. The
greaterthe textural difference between thesurface and subsoil, the great-
er the potential for the development of perched water tables and lateral
water movement .

W

	

Drainage - the rate of removal of water from a soil in relation to supply .
Indicates areas of mainly poorly drained soils.

S

	

Salinity-the presenceofsoluble saltsthatmayaffectthegrowth ofcrops.
The potential exists for lower yields, or for lateral salt movement into adja-
centareas.

P

Intake Rate-the rate of movement ofwater into andthroughthe soil . Usu-
ally used on fine-textured soils that have relatively low intake rates requir-
ing relatively lightwater application rates.

LANDSCAPE LIMITATIONS

Symbol

	

Description

t

	

Slope - the presence of simple slopes (t 1) In undulating landscapes, or
complex slopes (t2) on hummocky or inclined landscapes . Complex
slopes (t2) are often more limiting than simple slopes . Topography may
affect the type of irrigation system design and management required .

Stones - the amount of ground covered by stones . Stones may reduce
the available water-holding capacity of the sail, increase development
costs and restrict thetypes of crops that maybegrown.

I

	

Inundation - the frequency of flooding. The inundation hazard is used
mainly in areas adjacent to rivers.

C

	

Impact on Nontarget Areas-the hazard resulting from the impact of ap-
plied irrigation water on an adjacent nonirrigated area . The hazards may
include such effects as higher water tables, wetter soils, development or
build-upofsalineareas, or flooding and sedimentationcaused by runoff .

Y

	

Horizontal Variability - the horizontal variations caused by texture, soil
structure, and landscape pattern that may result in the surface ponding
of irrigated soils.
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Soil Landscape 3A Fair Moderate soil an

1 :100,000 Category Category Description 3B landscape limita-
3C tions.

2 1 0 2 4 Km 1 A nonlimiting 1C
2Ci i 2 B slightly limiting

r
2

1
o 2 Miles 3 C moderately limiting

4 0 severely limiting
4A Poor Severe soil and/or
48 landscape limita-
4C tions.

e.g . 2CMVtt Class Rating

2C Irrigation class 1A Excellent

M Soil limitations
V, t1 Landscape limitations

2A Good
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IRRIGATION SUITABILITY

The irrigation suitability rating is based on measured or inter-
preted soil and landscape characteristics described in the various
maps and sections of this report . The suitability rating uses limiting
factors to predict the potential landscape-water-crop interaction . It
also considers the potential long-term consequences of irrigation
such that the soil will remain permanently productivewhile being irri-
gated . It does not consider water availability and quality, climate, or
economics . Within any one map delineation there may be smaller
soil areas which have higher or lower irrigation suitability than that
indicated bythe map unit.
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2

	

B

	

slightly limiting
3

	

C

	

moderately limiting
4

	

D

	

severely limiting

ITABILITY CLASSES

Poor Severe soil and/or
landscapelimita-
tions .

Description

These soils are medium textured, well drained and hold
adequate available moisture. Topography is level to
nearly level . Gravity irrigation methods maybe feasible .

The slight soil and/or landscape limitations may limit the
range of crops that can be grown, require higher de-
velopment inputs and require greater management
skills . Sprinkler irrigation is usually the only feasible
method of waterapplication .

The moderate soil and/or landscape limitations reduce
the range of crops that may be grown and increase de-
velopment and improvement costs . Management may
include special conservation techniques to minimize
soil erosion, limit salt movement, limit water table build-
up or flooding of depressional areas . Sprinkler irrigation
is usuallythe onlyfeasible method ofwaterapplication .

The severe soil and/or landscape limitations generally
result in a soil that is unsuitable for sustained irrigation
use. Some lands may have limited potential when spe-
cial crops, irrigation systems, and soil and water conser-
vation techniques are used .

Symbol

	

Description

d

	

Structure - soil structural properties that restrict root and water penetra-
tion . Commonly used with soils that havea dense B horizon and an Ahori-
zon that is subject to crusting .

k

	

Hydraulic Conductivity - the rate at which water moves through a satu-
rated soil . Used mainly on soil areas that have a B horizon that swells
uponwetting and restricts water movementthroughthe soil .

Bi

	

Available Water-Holding Capacity-the amountofwater held byasoilthat
can be absorbed by plants . Coarse-textured soils with a low water-hold-
ing capacity are considered to be relatively inefficient for irrigation, as
compared to medium-textured soils . Soils with this limitation also have
relatively high hydraulic conductivities and intake rates .

g

r

	

Depth to Bedrock-the presence of near-surface bedrock . Perched water
tables mayform, resulting in poor drainage and lateral movementofwater
and salts .

Q

SOIL LIMITATIONS

Geological Uniformity -the uniformity of the soil texture with depth . The
greater the textural difference between the surface and subsoil, the great-
er the potential for the development of perched water tables and lateral
watermovement.

W

	

Drainage -the rate of removal of water from a soil in relation to supply .
Indicates areas of mainly poorly drained soils .

5

	

Salinity- thepresence ofsoluble salts that may affect the growth ofcrops .
The potential exists for lower yields, or for lateral salt movement into adja-
cent areas .

P

Intake Rate -the rate ofmovementofwater into and through the soil . Usu-
ally used on fine-textured soils that have relatively low intake rates requir-
ing relatively light water application rates.

LANDSCAPE LIMITATIONS

Symbol

	

Description

t

	

Slope - the presence of simple slopes (t 1 ) in undulating landscapes, or
complex slopes (t2) on hummocky or inclined landscapes . Complex
slopes (t2) are often more limiting than simple slopes. Topography may
affect thetype of irrigation system designand management required .

Stones - the amount of ground covered by stones . Stones may reduce
the available water-holding capacity of the soil, increase development
costsand restrict thetypes ofcropsthat may begrown .

I

	

Inundation - the frequency of flooding . The inundation hazard is used
mainly in areas adjacent to rivers .

C

	

Impact on Nontarget Areas - the hazard resulting from the impact of ap-
plied irrigation water on an adjacent nonirrigated area . The hazards may
include such effects as higher water tables, wetter soils, development or
build-up ofsaline areas, or flooding andsedimentation caused by runoff.

V

	

Horizontal Variability - the horizontal variations caused by texture, soil
structure, and landscape pattern that may result in the surface ponding
of irrigated soils .

R 22

LEGEND
SYMBOL DESCRIPTION

R21

IRRIGATION S

e.g . 2CMvtt Class Rating Degreeof Limitation

2C Irrigation class 1A Excellent No soil orlandscape
limitations .B1 Soil limitations

Y, t, Landscape limitations
2A Good Slight soiland/or
2B landscape limita-

The combination of soil and landscape categories, 1B tions .
based upon the most limiting features present, determines
the irrigation class and suitability rating .

Soil Landscape 3A Fair Moderate soil and/or
Category Category Description 311 landscape limita-

3C tions .
1 A nonlimiting 1C

2C
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IRRIGATION SUITABILITY

The irrigation suitability rating is based on measured or inter-
preted soil and landscape characteristics described in the various
maps and sections of this report. The suitability rating uses limiting
factors to predict the potential landscape-water-crop interaction . It
also considers the potential long-term consequences of irrigation
such that the soil will remain permanently productive while being irri-

gated . It does not consider water availability and quality, climate, or
economics . Within any one map delineation there may be smaller

soil areas which have higher or lower irrigation suitability than that
indicated bythe map unit .
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ITABILITY CLASSES

Description

These soils are medium textured, well drained and hold

adequate available moisture . Topography is level to
nearly level. Gravity irrigation methods may be feasible .

The slight-soil and/or landscape limitations may limit the
range of crops that can be grown, require higher de-
velopment inputs and require greater management
skills . Sprinkler irrigation is usually the only feasible
method of water application .

The moderate soil and/or landscape limitations reduce
the range of crops that may be grown and increase de-
velopment and improvement casts . Management may
include special conservation techniques to minimize

soil erosion, limit salt movement, limit water table build-

up orflooding of depressional areas . Sprinkler irrigation

is usuallytheonly feasible method ofwater application .

The severe soil and/or landscape limitations generally
result in a soil that is unsuitable for sustained irrigation
use. Some lands may have limited potential when spe-
cial crops, irrigation systems, and soil andwaterconser-
vation techniques are used .

Symbol

	

Description

d

	

Structure - sail structural properties that restrict root and water penetra-

tion . Commonly used with soils that have a dense B horizon and anA hori-

zonthat is subjectto crusting .

k

	

Hydraulic Conductivity - the rate at which water moves through a satu-

rated soil . Used mainly on soil areas that have a B horizon that swells
upon wetting and restricts water movement through the soil .

Dl

	

Available Water-Holding Capacity-the amount ofwaterheld byasoilthat
can be absorbed by plants . Coarse-textured soils with a low water-hold-

ing capacity are considered tope relatively inefficient for irrigation, as
compared to medium-textured soils . Soils with this limitation also have

relatively high hydraulic conductivities and intake rates .

B

r

	

Depthto Bedrock- the presence of near-surface bedrock . Perched water
tables may form, resulting in poordrainage and lateral movementofwater
and salts .

SOIL LIMITATIONS

Geological Uniformity -the uniformity of the soil texture with depth . The

greaterthe textural difference between the surface and subsoil, the great-

er the potential for the development of perched water tables and lateral

water movement .

W

	

Drainage - the rate of removal of water from a soil in relation to supply .

Indicates areas ofmainly poorly drained soils.

S

	

Salinity- the presence of soluble salts that mayaffect thegrowth ofcrops .

The potential exists for lower yields, or for lateral saltmovement into adja-

cent areas .

P

Intake Rate-the rate of movementofwater into and through the soil . Usu-
ally used on fine-textured soils that have relatively low intake rates requir-
ing relatively light water application rates.

LANDSCAPE LIMITATIONS

Symbol

	

Description

t

	

Slope - the presence of simple slopes (tr ) in undulating landscapes, or
complex slopes (t2) on hummocky or inclined landscapes . Complex

slopes (t2) are often more limiting than simple slopes . Topography may

affect the type of irrigationsystemdesign andmanagement required .

Stones - the amount of ground covered by stones . Stones may reduce
the available water-holding capacity of the soil, increase development

costs and restrict thetypes ofcrops thatmaybegrown .

I

	

Inundation - the frequency of flooding . The inundation hazard is used
mainly inareas adjacent to rivers .

C

	

Impact on Nontarget Areas - the hazard resulting from the impact of ap-
plied irrigation water on an adjacent nonirrigated area . The hazards may
include such effects as higher water tables, wetter soils development or
build-up of saline areas, orflooding and sedimentation caused by runoff .

V

	

Horizontal Variability - the horizontal variations caused by texture, soil

structure, and landscape pattern that may result in the surface ponding

of irrigated soils .
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SYMBOL DESCRIPTION IRRIGATION S

e .g . 2CMvt t Class Rating Degree of Limitation

2C Irrigation class 1A Excellent No soil or landscape

M Soil limitations
limitations .

V, t, Landscape limitations

2A Good Slightsoil and/or

2B landscape limita-
The combination of soil and landscape categories, tions .

based upon the most limiting features present, determines

the irrigation class and suitability rating .

Soil Landscape 3A Fair Moderate soil and/or

Category Category Description 38 landscape limita-
3C tions .

1 A nonlimiting 1C

2 B slightly limiting
2C

3 C moderately limiting

4 D severely limiting
4A Poor Severe soil and/or
48 landscape limita-
4C tions .
4D

111)
2D
3D
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Description

Moderately stony - stones are a moderate hindrance to cultivation. Annual
clearing is usuallyrequired.

Moderately stony, slightly bouldery - stones cause moderate interference
with cultivation . Annual clearing of stones is usually required . Boulders sel-
dom hinder cultivation- lightclearing is occasionally required .

Moderately stony, moderately bouldery- stones and boulders cause moder-
ate interference with cultivation . Annual clearing is usually required .

Very stony - stones cause a serious hindrance to cultivation . Sufficient
stones to requireclearing onan annual basis.

Excessively stony- stones prohibit cultivation or make clearing a major task .
Cultivation is usually severely hindered, even after regular, heavy clearing .
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Description

0

LEGEND

Map
Symbol

SO Nonstony.
S2

SOB3
Nonstony, very bouldery -boulders cause a serious hindranceto cultivation .
Sufficient boulders to require clearing on anannual basis.

S2B1
S1

Slightly stony - stones seldom hinder cultivation. Light clearing is occasion-
ally required .

SIB1
Slightly stony, slightly bouldery-stones and boulders seldom hinder cultiva- S2B2
tion . Light clearing is occasionally required .

SIB2
Slightly stony and moderately bouldery -stones and boulders cause moder- S3
ate interference with cultivation . Annual clearing is usually required .



Map
Symbol

SO

S1

S1B1

S2

S2B1

S2B2

Nonstony .

Description

Slightly stony - stones seldom hinder cultivation . Light clearing is occasion-
ally required .

Slightly stony, slightly bouldery-stones and boulders seldom hinder cultiva-
tion . Lightclearing is occasionally required .

Moderately stony - stones are a moderate hindrance to cultivation . Annual
clearing is usually required .

Moderately stony, slightly bouldery - stones cause moderate interference
with cultivation . Annual clearing of stones is usually required . Boulders sel-
dom hinder cultivation -light clearing is occasionally required .

Moderately stony, moderately bouldery - stones and boulders cause moder-
ate interference with cultivation . Annual clearing is usually required .
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Map
Symbol

S3

I
S3B2

4 Km
J

2 Miles

Description
Very stony - stones cause a serious hindrance to cultivation . Sufficient
stones to require clearing on an annual basis.

Very stony, moderately bouldery-stones and boulders cause a serious hin-
drance to cultivation . Sufficient boulders and stones to require clearing on
an annual basis .

Excessivelystony-stones prohibit cultivation or make clearing a major task .
Cultivation is usually severely hindered, even after regular, heavy clearing .

Excessively stony, slightly bouldery-stones and boulders prohibit cultivation
or make clearing a major task . Cultivation is usually severely hindered, even
after regular, heavyclearing .

Excessively stony, moderately bouldery-stones and boulders prohibit culti-
vation and make clearing a major task . Boulders make clearing more difficult .
Cultivation is severely hindered, even after regular, heavy clearing .
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Description

S1

S1B1

S2

S2B1

S2B2

BUFFALO R.M. 409 - STONES

Nonstony .

LEGEND

Slightly stony - stones seldom hinder cultivation . Light clearing is occasion-
ally required .

Slightly stony, slightly bouldery-stones and boulders seldom hinder cultiva-
tion. Light clearing is occasionally required.

Moderately stony - stones are a moderate hindrance to cultivation . Annual
clearing is usually required.

Moderately stony, slightly bouldery - stones cause moderate interference
with cultivation . Annual clearing of stones is usually required . Boulders sel-
dom hinder cultivation - light clearing is occasionally required.

Moderately stony, moderately bouldery-stones and boulders cause moder-
ate interference with cultivation . Annual clearing is usually required .

Very stony - stohes cause a serious hindrance to cultivation . Sufficient
stones to require clearing onan annual basis.



Explanation ofthemap

This map shows the location of near surface sources of sandy and gravelly materials. The materials can range
from mixtures of sand and silt to coarse gravelly sands, These materials maybe used for concrete, subbase for roads,
traffic gravel and pervious borrow for fill purposes . The map also shows, by use of on-site symbols, the location of
selected sand and gravel pits in this municipality . A description of these pits is given below. With this exception, this
mapdoes not suggest whether any of these areas contain sands and gravels of sufficient volume or quality to enable
commercialdevelopment.

Characteristics of Sand and Gravel Pits in the Reford Rural Municipality 379° .

"Gravel" refers tomaterial greaterthan 5mm diameter (industrial Classification) .

REFORD R.M. 379 - SAND AND GRAVEL

e Theterm sand refers to materials with greater than 50%sand and with less than 15%clay . Gravel refers to materials
having a significant componentof particles greaterthan 2mm in diameter .

Data compiled by the Saskatchewan Research Council based on detailed field investigations by the Saskatchewan
Department of Highways andTransportation .
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Map
Symbol

	

Description

No sandy orgravelly materials recognized .SGO

SG1

G2

S4

SG4

Very limited areas of sandyandgravelly materials (1-15% of landscape) .

Limited areas of gravelly materials (15-40%of landscape) .

Very extensive areas ofsandy materials (greaterthan 70%oflandscape) .

Very extensive areas ofsandy and gravelly materials (greaterthan 70% of
landscape) .

'

	

Location ofsand and gravel pit identified in Explanation .
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Pit
(meters)

Thickness (Range) Gravel`
Texture (%)

Sand Fines Remarks

1 1 .8 (2 .8-0 .9) 36.5 60.7 2 .7 Very little crushable material .

2 2 .3 (4 .3-0 .6) 12.5 80 .2 7 .2 Water table encountered in many
test pits .

3 1 .4 (2 .5-0 .7) 30 .4 65 .6 3 .8 Very little crushable material .

4 2 .6 (4 .0-0 .7) 40.7 53.3 5 .9 Good source of crushable
material .



Explanation ofthe map

This map shows the location of near surface sources of sandy
and gravelly materials . The materials can rangefrom mixtures of sand
and silt to coarsegravelly sand . These materials may be usedforcon
crete, sub-base for roads, traffic gravel and pervious borrow for fill pur-
poses . This mapdoes not suggestwhether any ofthese areas contain
sands andgravels of sufficientvolumeor quality toenable commercial
development .

Theterm sand refers to materials with greaterthan 50% sand and
with lessthan 15% clay . Gravel refers to materials having a significant
component of particles greater than 2 mm in diameter .
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Description

No sandy orgravelly materials recognized .SGO

SG1

S2

G2

S3

S4

Very limited areas of sandyand gravelly materials (1-15%of landscape) .

Limited areas of sandymaterials (15-40% of landscape) .

Limited areas of gravelly materials (15-40% of landscape) .

Extensive areas of sandy materials(40-70% oflandscape) .

Very extensiveareasofsandy materials (greater than 70% of landscape) .

R23 R22 R21 R20

Tp 40 ROUND VAL_LEry RUnL
I

MUNICIPALITY t \ r~ BUI RURAL MUNICIPALITY

~ Taka y P, i ,~
'I

SL

q
1 1 ~,oa

_ 1

li I c ;11 _
~ .221~

\Is I

l
I -

_ _

S3
- ~l SGO

ti
Barni

_ c4N"90~eN1, . anal
MEi

r

'

'S ~-~I rl
'L 7

1 '\SG1
I /

J

coft

Tp 39
-

507 E.ceomenlai \ \
39

Farm Station U \ Tp

1
I
1n

m

\

"_2](10 ILI
1

~» SGO j / Its

r

1 M U DD Y I i
t l~

l q '~l r~~

674

Dam & \ \ p, v SGO r
r .

Vv I

38
2, I a

L
1 - a

,t
Tp

_
Tp 38

Darn

Dam ; t : / "~to / It x 2̀1 I , i

am~.~ ~
1
r~

_

o T
p

1
j1\

o
o

1r
~

r

li
/ , 1 d

, 2

i
y

_ u Q
irl

1~6 P-1
` SG1

SGI
11

l'
" r

5
Grill \

-Lake 1

1 5D ~ ,f ;; ~, a

37
I 1 SGO e

Tp sI ~ 1 Z Tp37
Dam .w

~SGO
~~II J

-S 21 l ci
674

i G2

Tenth Base brie

Tp 36
~. MA IPOSA RURAL MUNICIPALITY 350

T 36_ . \ Tramping Lake p

R23 R22 R21 R20



Explanation ofthe map

This map shows the location of near surface sources of sandy and gravelly materials. The materials can range
from mixtures of sand and silt to coarse gravelly sands. These materials may be used for concrete, subbase for roads,
traffic gravel and pervious borrow for fill purposes. The map also shows, by use of on-site symbols, the location of
selected sand and gravel pits in this municipality . A description of these pits is given below . With this exception, this
map does not suggest whether any of these areas contain sands and gravels of sufficient volume or quality to enable
commercialdevelopment .

Characteristics of Sand and Gravel Pits inthe Buffalo Rural Municipality 409b .

Remarks

Very clean gravellysand .

Small amountof crushable
material .

Test pits did not reach
bottomof deposit .

a The term sand refers to materials with greater than 50% sand and with less than 15% clay . Gravel refers to materials
having a significant component of particles greater than 2 mm in diameter .

b Data compiled by the Saskatchewan Research Council based on detailed field investigations by the Saskatchewan
Department of Highways andTransportation .

"Gravel" refers to material greaterthan 5 mm diameter (Industrial Classification) .

BUFFALO R.M. 409 - SAND AND GRAVEL

LEGEND

Map
Symbol

	

Description

Nosandyor gravelly materials recognized .SGO

SG1 Verylimitedareas ofsandy and gravelly materials(1-15% oflandscape) .

Limitedareasof gravelly materials (15-40% of landscape) .

Veryextensive areas of sandymaterials (greater than 70% of landscape) .

Veryextensive areas of gravelly materials (greater than 70% of landscape) .

Location ofsand andgravel pit identified in Explanation .
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Pit Thickness
(meters)

(Range) Gravel`
Texture (%)

Sand Fines

1 1 .7 (2.6-0 .4) 28.1 69 .1 2 .6

2 1 .8 (2.8-0 .6) 27.1 68.6 4 .2

3 3.4 (4.7-0 .3) 20.5 75 .1 4.2
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