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INTRODUCTION 

The primary purpose of the soil survey is to classify the various 
types of soi1 in a given area according to characteristics determined 
by field and laboratory examinations and tests. The various soil 
types are outlined on a map and classified and described in the 
accompanying report. Many useful applications, both practical 
and scientific, may be made of the information presented. Farmers, 
prospective settlers, financiai institutions of various sorts, public 
service departments, scientific investigators, municipality officiais, 
and highway engineers are a few Who have found the data useful. 

The information is giveq in tvm separate parts, the map and 
the report. The map outlines the boundaries of the areas of the 
various soi1 types. The report describes the soi1 types and also 
deals with matters closely related to  their agriculture and general 
developmen t . 

The sketch map on page IV. shows the location of soil surveys 
for which publications have been made to  date. 

Recently the general plan of survey has been changed. I t  is 
now intended to make a general soil sunrey of the whole province 
before proceeding with surveys of the local areas. Much of the 
field work is already completed, and maps and reports will likely 
soon be prepared for publication. 

This report is .divided into two sections. One is intendeà 
primarily for non-technical men, and is written with this in view. 
The other-the last part of the report-is a concise technical dis- 
cussion, intended primarily for scientists. 

An expianation of the system of classification is given on page 4. 
The Saskatchewan Soi1 Survey is conducted by the Depart- 

ment of Soils of the University of Saskatchewan at Saskatoon, 
under the general direction of the Provincial Department of Agri- 
culture a t  Regina. The  maps are printed by the Topographical 
Surveys Branch of the Department of Interior a t  Ottawa. 

I t  begins on page 39. 

VI. 



Soi1 Survey of the Leader-Maple Creek Area 
Ry A .  H. Joel, F. H.Edmunds, J. Mitchell and H. W .  E. Larson 

DESCRIPTION OF AREA 

Location and Extent.-The Leader-Maple Creek area is 
situated in Southwestern Saskatchewan as shown in the sketch map 
on page IV. I t  extends from the South Saskatchewan River on the 
north to the south border of township 11 on the south, and from the  
east side of range 19 on the east to the Saskatchewan-Alberta boun- 
dary on the West. The ranges given are West of the third meridian. 

The district covered is approximately 5000 square miles in area. 
Only a relatively small proportion is occupied by water. Most of 
the water area is included in three alkaline lakes, Bitter, Crane and 
Bigstick. 

The soils map covering the area described in this report has, 
for convenience, been published in two sections. The north section 
is part of the R.ed Deer Forks sectional sheet No. 117 and the south 
section a part of Maple Creek sectional sheet No. 67, of the Topo- 
graphical Survey of Canada. 

Topograahy.-Th e general topography of the Leader-Maple 
Creek area differs but little from that of the remainder of the pro- 
vince. There are extensive stretches of smooth land, of strongly 
rolling or hilly land and of Sand dunes. There are also several 
rough, eroded escarpments. 

I t  is not necessary in this section of the report to detail the 
various topographical units. The boundaries between a number of 
soi1 belts shown on the map are largely topographical, and descrip- 
tions of these belts are given below. 

As a whole the area is a part of a fairly smooth plain broken 
here and there by low ranges of rough and stony country. The 
average elevation varies slightly from north to south, ranging from 
about 2200 feet above sea level a t  Leader to about 2500 feet at 
Maple Creek. 

The Cypress Hills encroach on the area in the south east and 
are bounded on the north by an abrupt rise of 400 to 500 feet. The 
rise is marked by a narrow belt of rough land, the top of the hi115 
being plateau country a t  an elevation of about 3100 feet. 

An interesting and striking topographical feature is met with 
in the northeast part of the area; the Clay belt of the Cabri *country 
is separated from the higher level Clay belt of the Abbey country 

.Cabri: situated in Section 20. T.19. R.18.. West of 3rd meridian. 
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by an escarpment estending from a point southeast of Shackleton 
in a northeasterly direction almost to the Saskatchewan River. 
Erosion back into the escarpment for a short distance has taken 
place and produced a narrow belt of rough, eroded country. A 
similar belt of rough land is also seen north of the town of Leader. 

Drainage.-The South Saskatchewan River, which runs in a 
deeply eroded Valley some 200 feet below the general level of the 
country, drains an exceedingly small proportion of the area. In 
the north, bordering the river, gullies have been cut back into the 
land with the  production of typical bad lands, fit only for rough 
Pasture. The gullies rarely extend far from the river, and no tri- 
butary valleys are found in the regiofi. In  fact the major portion of 
the drainage of the north section of the area is into local sloughs and 
alkali lakes, with the result that  in wet seasons considerable areas 
of low lying land may be flooded. 

In  the south a relatively large amount of water flows from the 
Cypress Hills throughout the year, and as a result, a nurhber of 
valleys have been cut and streams fiow from the south to the north, 
but, finding no outlet, they drain into areas of low land and form 
big lakes. A number of such streams will be seen on examination 
of the Maple Creek sheet, the two largest being the Maple Creek 
which drains into both Bitter and Bigstick lakes and the Piapot 
Creek, which drains into Crane Lake. Both of these streams are 
to  some extent utilized to irrigate Pasture lands situated in the 
valleys. The Cypress Hills plateau in the south-east part  of the 
area is drained by Bone Creek, a deeply cut tributary of Swift 
Current Creek. 

Native Vegetation.-The dominant type of native vegetation 
is that  of plains grasses, chiefly the three species: June grass, grama 
grass and sFear g r a s  Other species occur in moist places, in 
Sand hi11 areas and on the more moist lands of the Cypress Hills 
bench. Trees and shrubs occur but little except along streams, in 
ravines and in moist places between sand dunes in sandy areas. 

A rather detailed discussion of native vegetation is given under 
the heading “Ecology” in the technical section of the report. Special 
attention is there piven to the agricultural significance of various 
species. 

Population.-Tables 9 and 10 in the Appendix give the 
population for municipalities and for towns and villages. 

Most of the people are English speaking, originating from 
Eastern Canada, the British Isles and the United States. The  
dominant non-English speaking residents are Russian Germans, 
Who compose a fairly large proportion of t h e  population in t h e  north- 
West part  of the area, in the neighborhoods of Leader, Burstall, 
Fox Valley and other points. 

Population figures from the Dominion Census reveal a very 
small numi-er of residents preiious to 1911, a rapid increase to 
1921 and a general decline tetween 1921 and 1926, both in urban 
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and rural population. Figures are not available for the Fast tn-o 
years, a period of growth over much of the Canadian \Vest. The 
adjustment of population has no doubt been dae larsely to the un- 
suitability of certain soi1 types to  grain production and to the de- 
parture of many settlers whose intentions in agriculture n ere for 
short period exploitation rather than for permanent farm hoies .  
There seems to ke much promise that the future agriculture of the 
area wïll t e  more stable and hetter adapted to local conditions than 
in the past. 

Rai1ways.-The main transcontinental line of the Canadian 
Pacific Pailway crosses the south part  of the area, pro\-iding daily 
fast trains. This connects the Pacific Coast cities n-ith Eastern 
Canada; and, by its connection with .the Soo Line and Great North- 
ern Railway:, furnishes through service to Chicago and intermediate 
points. A branch from this main line crosses the north part of the 
area, connecting at Empress with a line to Calgary. Passenger 
service on this route is daily escept Sunday. A branch from this 
line connects Burstall and Fos Valley with Leader, with service 
three times a week. 

The north, south and ?est parts of the area, therefore, have 
better railway service than the central or east parts. 

Roads.-Road allowances have been provided over most of 
the area, one mile apart  for roads running north and south, and 
two miles apart  for roads running east and west. Except in sand 
dune belts, districts with rough topography, or with much low 
lying, poorly drained land, most areas have these road allou-ances 
developed into fair to good roads. Most of these are dirt graded. 
Trunk highways, generally well graded, follow along both of the 
principal railway lines. 

The medium and heavy soils, especially the latter, are difficult 
to travel for one to a few days after heavy rains and during spring 
thaws. The Great Sand Hills belt has very few passable auto 
roads running east and west, making it difficult to traverse the cen- 
tral part  of the area in these directions. Steep roads of escarpments 
along the river, the Cypress Hills and the roughest belts of the  
Haverhill series, offer some difficulties in wet weather. Over the 
area as a whole, however, especially in areas well developed, road 
conditions are generally good. 

vide grain elevators and necessary shipping facilities for grain ship- 
ments. Many also provide adequate facilities for shipping livestock. 

Most farms are within twelve miles of town or village markets 
and grain shipping points. Som, districts would doubtless benefit 
appreciably by new railway branch lines, as for esample the area 
West of Bigstick Lake, the Cypress Hills bench and the east part 
of the territory between the two principal railway lines. 

Creameries are located a t  Sivift Current and Emoress, both 
very close to the territory. 

L Markets.-About thirty-three railway shipping points pro- 



Schools, Churches, Phones, etc.-In general the area is 
well supplied with schools. The exceptions to this are mostly the 
districts with much poor agricultural land that has never been well 
settled and developed. A fairly large number of schools are closed 
a t  the time of writing, mostly in districts which have had serious 
setbacks in recent years, chiefly sandy soil belts. There are a 
number of high schools located in various towns and villages. 

Most religious denominations common to Western Canada 
have churches in the area. 

The major portion of the district has fair or good phone service. 
However, a number of localities, especially along the West side of 
the area, and in poorly developed belts, are either poorly served or 
have no established service. 

Although there are a number of active agricultural societies, 
these and similar social or Co-operative organizations are probably 
not as well developed as in most of settled Saskatchewan. 

SOILS 

Explanation of the Classification.-The explanation of the 
system of classification which follows has been condensed to a 
general statement of essentials. The reasons for this are limited 
space and the unwillingnes9 of most readers to follow a detailed 
explanatipn. 

Climate, natural vegetation and geological origin apparently 
largely determine the nature of a soil. 

On the basis of the influence of climate and natural vegetation, 
Saskatchewan may be divided into several great soil belts or zones. 
Two such zones are represented in the area herein mapped and 
described. One, the semi-arid, short grass plains zone occupies 
al1 the area except the Cypress Hills Plateau or Bench. The latter 
is included in the sub-humid, prairie-plains zone, and is represented 
in the area to only a small extent. 

Soils wïthin each zone differ principally according to their 
geological origin. Residual soil formed from pre-glacial deposits, 
glacial till, lake and river deposits and others of lesser importance, al1 
are present in the area. Resulting soil differences are largely in 
topography, stoniness, natural drainage and soi! profiles. 

The term soil profile refers to the full depth of soil from the 
surface well into the deep subsoil. Different soils differ in the 
arrangement of their profiles, that is, in the natural layers or hori- 
zons which compose them. Some easily observed differences are in 
the color, texture (Sand-silt-Clay content), compactness, chemical 
nature and number and depth of such layers or horizons. 

For many reasons it has been found desirable to classify soils 
according to their profiles, into groups called Series. Such series 
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are named after localities, usually where first found. Sceptre, Fox 
Valley and Cypress, for example, are some Series described herein. 

These series are divided into soil types on the basis of surface 
texture, that is, according to the Sand-silt-Clay content (soil class) 
of the surface layer or horizon, as for example, Cypress Clay loam. 

Lands which do not fi t  Weil into the above system of classi- 
fication are grouped as general land classes. 

A list of the soil classes with their contents of Clay, silt and 
the various-sized sands is given in Table 6 in the Appendis. Thir- 
teen classes are included, ranging from Sand to Clay. The system 
is one established by the United States Bureau of Soils. 

Fig. 1 .- Upper horizons nf a typical semi-arid profile showing brown surface 
and gray subsurface high i n  lime carbonate. 

In addition to the more or less technical classification described 
above, an agricultural classification is presented, to make easier 
the practical application of the information presented. This is 
based on present economic conditions, prevailing farming systems, 
the past performance of these lands and other related factors. 

Methods and Scope of the Survey.-The soil survey covered 
by this report is of a fairly general type-a fairly close reconnaiss- 
ance-one deemed suitable to the extensive farming systems of the 
province. 

The party worked from a car, examining soils a t  al1 points 
where it was deemed advisable to do so. Practically al1 roads and 
trails accessible by car were travelled. Soi1 boundaries were out-. 
lined on field maps; a variety of observations of soil characteristics, 
agricultural adaptations, natural vegetation, general geology, etc., 
were recorded; a number of farmers were consulted as to local 
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agricultural practice; and, after the completion of the field mapping. 
samples were taken for analysis and further observation. The 
present report and accompanying soi1 map represent the final 
product of such work in this area. 

As boundaries between soil types are usually transitional rather 
than abrupt, i t  is impossible to show such boundaries esactly on a 
map. Minor variations must be ignored, for to show them would 
require detailed soil inspection and large scale maps. Some areas, 
such as those of hilly topography, have few passable roads and are 
consequently not as closely mapped as most areas covered. For- 
tunately this is usually true only of poor agricultural lands. For 
reasons above stated, i t  is evident that a t  best a soil map can only 
be an arbitrary representation of the soils of a district. However, 
i t  is believed that the detail shown is sufficient and in keeping with 
the estensive systems of agriculture practised. 

I t  is not intended that the soil m a p  shaU be used in the purchase or 
sale of land without further inspection, since the rnap does not pretend 
to  appraise each guarier-section. It seems hardly necessary to warn 
prospective purchasers always to make inspection f i r s t ,  either in person 
or by a irusted agent. Howeoer, the rnap does outline the extensive soit 
types. and mav  serve as a useful guide if rinhtly used. 

The Soi1 Map.-The map inserted inside the back cover shows 
the various soil types in colors. The topography is indicated by 
diagonal lines or the absence of such lines. Miscellaneous features 
such as trails, roads, buildings. post offices, towns, elevations, 
sections and townships, etc., are shown by special markings. Loca- 
tions may readily be determined hy township and range numbers. 
Topographical sheets of the Dominion Department of Interior were 
used as base maps. 

In the map legend are listed the various soi1 series, types, and 
land classes. Reference letters, as well as colors, are given to aid 
in interpreting the map in terms of the legend. An agricultural 
grouping of lands is also given. 

The map is of little use without reference to the soi1 descriptions 
and other sections of the report. By using the two together one 
may get a comprehensive grasp of soi1 and agricultural conditions 
over the whole area or in any of its local districts. The index in the 
front part of the report will enable one to quickly locate special 
sections of the report in which the reader happens to be interested. 

General Character of the Soils of the Area.-It has already 
been stated that there are three primary influences which largely 
decide the character of soil in any given place. These causative 
factors are climate, natural vegetation and geological origin. One 
can, therefore, best appreciate the general character of the soils 
reported on by considering them in relation to the above three 
soil-forming influences. 

Characteristic features of the climate of the area are limited 
precipitation, fortunately distributed favorably to the growing 
season; a comparatively short frost-free growing season (about 120 
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days on the plains and much shorter on the Cypress Plateau); 
hot summers and very cold winters, involving a maximum tem- 
perature range of about 150'F; and low humidity with frequent 
hot summer winds. 

Due largely to the limited precipi tation, high evaporation and 
long period of tightly frozen soil, lands of the area are neither badly 
leached nor eroded, and are consequently hiph in native fertility 
and seldom acid in reaction. At the same time, alkali salts are not 
washed away, and accumulate in poorly drained depressions tyld 
subsoils. Sandy soils are more strongly leached than heavier soils, 
and Cypress Series soils more so than those of the lower plains. 

The favorable structure of the surface soils is another desirable 
result mainly of semi-arid and sub-humid climate. The high lime 
content resulting from the small amount of leaching promotes a 
granular structure even in heavy clays. 

The color of the soi1 is predominantly grayish light brown. 
Another characteristic feature is the presence of a light gray horizon 
or layer of accumulation of lime carbonate and other compounds, 
beginning about eight inches below the surface in medium soils. 
This layer i s  deeper in sandy soils and shallower in heavy, due large- 
ly to greater or lesser percolation of soil moisture. The depth of 
this lime layer in general indicates the relative drought resistance 
of soils of smooth topography. 

The native vegetation has been predominantly plains grasses, 
with associated herbs and shrubs. Trees and heavy stands of 
shrubs occur only in exceptional places, as along creeks and ravines 
and in Sand dune areas. Grassland soils are generally characterized 
by the presence of well-distributed organic residues in the upper soi1 
horizons or layers, the quantity decreasing with depth. The or- 
ganic content of surface soils in the semi-arid zone of this area ranges 
from about 3 per cent. to 4.5 per cent. As indicated by the darker 
color, the soils of the Cypress Series, in the sub-humid zone, have 
much more organic matter. The semi-arid soils of the area are 
lower in organic matter than the other grassland soils of the pro- 
vince. The light brown color, as compared with the daïk brown and 
blackof the other Saskatchewan grassland soils, is a field indication 
of this fact. 

Differences in geoloqical origin are larcelv resDonsible for great 
soilvariations within the area. In  fact, the soi1 series and types 
correspond in general with geological origin. The underlying Pierre 
Shale has produced a heavy soil such as the Sceptre Clay. Water 
deposits and soft sandstone deposits apparently produced much of 
the sands, and wind has been responsible for piling much of the Sand 
into dunes. Ice of the glacial age laid down the deposit of glacial 
till on which soils of the Haverhill and most of the Hatton Series 
were formed. Soils of the Fos Valley Series were developed on lake 
deposits or on very old wind deposits. A more detailed and more 
technical discussion of wrface geology and its influence on the soils 
is given on pages 51 to 54. - 
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SOIL SERIES 

A soi1 series is a soil classification group which includes soils 
ali ke in general character, the only permissable differences in mem- 
bers of the Series being in the texture of the surface soil. A fuller 
esplanation is given under the section dealing with classification, 
on,page 4. 

The following five soi1 series were mapped and described for 
the area: Sceptre, Cypress, Fox Valley, Haverhill and Hatton. The 
descriptions following point out only outstanding, easily observed 
features. More detailed descriptions are given later in the report 
of the members of each series, Le., the soil types. 

Sceptre Series.-This series includes the upland clays de- 
rived from an underlying formation known as Pierre Shale, or from 
lake deposits derived chiefly from Pierre Shale. The surface soils 
are grayish brown in color, with dark gray heavy subsoils. These 
lands are typically free from stones and gravel and are mostly quite 
level. They are highly drought resistant and among the best wheat 
lands of the area. Two types, a heavy Clay and light Clay, were 
mapped . 

Cypress Series.-In this series are included soils on the Cy- 
press Hills Plateau. They are much darker in color than the other 
soils of the area lying on the lower semi-arid plain. The Cypress 
soils also contain more organic matter and nitrogen, have their lime 
carbonate horizons a t  greater depths and have other features in- 
dicating a higher moisture efficiency. They are more like the soils 
of the taller grass prairies in Eastern and Northern Saskatchewan. 
Three types were mapped: a Clay loam with a heavy subsoil and a 
loam and Clay lsam with gravelly subsoils. The Clay loam with the 
heavy subsotl is one of the best wheat,lands in the area and is also 
superior for most forage crops. I ts  development has been handi- 
capped somewhat by its position in relation to markets. 

Fox Valley Series.-These soils are typically medium textured, 
high in silt and light brown or light grayish brown in color. The 
subsoils are usually very silty and frequently the deeper subsoils 
are high in very fine Sand. Lands of this series are generally quite 
free from stones and gravel except near streams or near the borders 
of stony or gravelly types. Three types were mapped: silty Clay 
loam, silt loam and loam. The smooth phases are derived mostly 
from lake deposits and the rolling lands probably from loess (fine 
wind-blown material). The silty Clay loams in general rank fairly 
close to the soils of the Sceptre and Abbey Series in drought resist- 
ance and adaptation to wheat production. The silt loams and 
loams, on the other hand, are in general about intermediate for the 
territory. 

Haverhill Series.-These soils are characteristically medium 
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in texture, moderately to very stony, and undulating to hilly in 
topography. The surface color is typically brown to grayish brown. 
The subsoils are lighter in color. but usudly heavier in texture and 

. more compact, the subsurface being frequently columnar or long 
cloddy jn structure when dry. Two types, loam and Clay loam, 
were mapped. Each type includes undulating and rolling phases. 
In addition, areas of steep or hilly land, including both textures, 
were outlined. 

These lands are about intermediate in drought resistance and 
in suitability to wheat production. Much land of this series has 
not been cultivated and developed due to excessive stoniness or 
rough topography, or both, and will likely be best adapted for 
Pasture. 

Hatton Series.-This-series includes sandy and gravelly soils, 
derived chiefly from glacial till. Stones and bowlders occur, but 
seldom in large nvmbers. The subsoils Vary fairly appreciably, 
but are usually quite light in texture. Subsurfaces are frequently 
compact and somewhat panlike in structure. Surface colors are 
usually grayish brown, subsurfaces brown, and subsoils gray or 
light gray. 

Four types were mapped: very fine sandy loam, fine sandy 
loam, sandy loam and sandy gravelly loam. 

Most of these lands are too low in drought resistance for pro- 
fitable wheat production. They are generally best suited to fa11 
rye and livestock on farm units of usually not less than two sections. 
Soi1 drifting is a serious handicap in places. 

Ceneral Land Classes.-These groups do not f i t  well into 
the series-type of classification and are, therefore, considered separ- 
ately. In general they are too rough, sandy, stony, gravelly or 
poorly drained to be suitable for cultivation. When used, they are 
usually included in ranches or Pasture leases. Sand dunes, very 
fine Sand, fine Sand, coarse Sand, alkali Clay, river flats, eroded 
lands and grave1 are included in the group. 

. 

SOIL TYPES 
The soil type is the final unit  in the classification. I t  is one 

of the group of soils which make.up a series, the ditision of the 
series group into soil types being made on the basis of differences 
in texture (sand-silt-ciay proportion) of the surface soils. The 
system of classification is explained on page 4. 

The purpose of this section of the report is to describe the 
various soil types and to outline in a general way their extent and 
distribution, topography and natural drainage, and agr.icultura1 
development and adaptations. 

Sceptre Clay 
Description.-This type js the heaviest upland soil in the 
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area. The surface is a heavy Clay, brownish gray to dark gray in 
color (dry). The unbroken or virgin soi1 cracks badIy in dry 
periods and therefore dries out quickly. When broken and culti- 
vated i t  first breaks into clods and lumps. These, however, work 
readily into fine granules and small lumps within one to a few 
seasons’ time, depending large!y on prevailing weather conditions. 
The subsurface and subsoils are heavy, silty clays, lighter gray in 
color than the surface. 

These soils are characteristically high in lime and free of Stones, 
grave1 and gritty particles. 

Exten t  and Distribution.-This type occupies about 22 per 
cent. of the whole surveyed area. I t  is practically confined to a 
belt estending east and west along the Leader branch of the C.P.R., 
almost cômpletely across the north part of the surveyed area. 

Topography and Drainage.-Most of the soils of this type 
are quite smooth in topography, the remainder being generally 

Pig .  2.-Most s o i h  of the Sceptre series are developed j romPierre  Shale or j r o m  
lake deposits derioed froin Pierre Rhale. 

broadly rolling. Shallow, small depressed areas of somewhat poorly 
drained soils are fairly numerous. Most of these depressions may 
be cropped satisfactorily with late sown crops, although a few 
are too alkaline or hold water too long to be used for anything 
but wild hay. 

Drainage of the uplands is efficient enough to  permit early 
spring working escept in abnormally wet years. 

Agriculturai Deve1opment.-The Sceptre Clay ranks with 
the best lands in the area, a t  least for wheat production. The 
soils are remarkably drought resistant, a matter of extreme impor- 
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tance under the prevailing conditions of limited moisture supply. 
There is little waste land, and the native fertility is not only high, 
but is retained more strongly against leaching and other losses 
than is the fertility of the lighter soil types. These lands are 
generally much better developed than most medium and light 
types in the area. 

Wheat is, and promises to  continue to be, the leading crop. 
The quality of grain is usually high, escept when damaged by 
serious drought. Straw tends to be short. Drought has k e n  the 
cause of most poor yields, even though this type of soi1 is f a r  more 
drought resistant than most medium and light soils. 

On the whole, forage crops do not do well on the Sceptre Clay, 
and natural grasses form only a thin stand. Due principally to 
this and to  the difficulty of obtaining plenty of good water, these 
lands are not well adapted to extensive livestock production. 

The lands lend themselves well to  power farming, due espe- 
cially to  the smoothness of topography and the large areas that 
are without serious cultivation obstacles, such as bowlders, hillocks, 
etc. Some areas, quite limited in extent, and mostly bordering 
coulees, are too steep for efficient handling of power machinery. 
These are mapped and described as rolling phases. 

Drought is the most serious difficulty to faiming this as well 
as most other types. Soil drifting and poverty weed threaten to 
become serious in some local areas unless proper precautions are 
exercised to  check them. 

The system of handling these soils varies little from the usual 
methods for the area, discussed under "General Soil Management." 
There seems to  be a greater tendency to  fallow every other year, 
to produce less livestock and to use more power machinery than 
is found on the medium and light soils. 

Improvements in general are good. 

Sceptre Light Clay 
This soil is quite similar to  the Sceptre Clay. I t  differs from 

it principaily in k i n g  somewhat lighter colored and lighter tex- 
tured and in having lighter textured and more open subsoils. 

The two types are similar in agricultural adaptations and 
general development. However, the Sceptre Clay has proved to 
be somewhat more drought resistant. 

Both smooth and rolling phases prevail, although the former 
type predominates. 

Fox Valley Si l ty  Clay Loam 
(Smooth Phase)  

Description.-Grayish light brown is the typical color of the 
surface layer. The soils are characteristically high in silt and 
moderately high in Clay. These lands therefore rank between 
loams and clays in texture and in relative drought resistance. 
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They work readily to fine granular and powdery structure and 
are consequently easily handled under normal weather conditions. 

The subsurface and subsoils are lighter in color, due prin- 
cipally to their higher content of lime carbonate and lower content 
of organic matter. The subsoil is characteristically very silty and 
consequently quite pervious and loose. Occasionally very fine 
sandy layers occur in the deep subsoil. These soils are generally 
quite free of bowlders, Stones and grave], although these occur in 
appreciable quantities along the borders of coulees and soils of 
stony types such as those of the Haverhill Series. 

Extent and Distribution.-These soils occupy about 7 per 
cent. of the ar'ea. They occur mostly along the south border of 
the Sceptre Light Clay and in valleys and other smooth areas 
surrounded or almost surrounded by rolling and rough stony lands 
of the Haverhill Series. The result of the distribution of the soils 
of these two series is to have alternate areas of well developed and 
poorly developed lands, especially in the West part of the area. 

Topography and Drainage.-The prevailing topography is 
level to undulating. 

Drainage is generally sufficient, and tends to be excessive, 
especially where fine sandy layers occur in the subsoil. 

Agricultural Deve1opment.-Most lands of this type are 
well developed and improved. In general prosperity they seerq 
to rank between the light loams and clays. This position is due 
probably to a like position in drought resistance between these 
types. 

Agricultural practice is practically identical with that of the 
Sceptre and Abbey Clays and most other heavy and medium soils 
of the area. Spring wheat is by far the leading crop, land is gener- 
ally fallowed every two or three years and the primary aim of 
cultivation is to check weed growth and conserve moisture. Most 
areas of the type are well adapted to power farming. 

Water is usually more easily obtained than on the heavier 
types. 

Fox Valley Silty Clay Loan 
(Rolling Phase) 

These lands differ from the smooth phase of the same type 
principally in having a rolling topography (typically smooth 
rounding the hills). As a result of the uneven topography, the 
soils sometimes vary appreciably on the uplands and on the lower 
slopes. The difference is due chiefly to the exposure on the knolls 
of the gray and light gray subsiirface and upper subsoils as the 
result of gradua1 erosion of the natural surface. 

Due to the greater run-off of surface moisture and the more 
rapid percolation losses, the knolls and ridges of these lands are, 
as a rule, less resistant to drought than are smooth lands of the 
same type. In most years, crops are poorer on the knolls than 
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on lower slopes and in the valleys. 

greatly from those of smooth topography. 
In other respects, lands of the rolling phase do not differ 

Fox Valley Silt Loam 
(Smooth Phase) 

This type is similar to the smooth silty Clay loam of the FOX 
Valley Series, differing principally in having a little less Clay in its 
makeup and somewhat lighter subsoils. As a consequence, these 
soils tend to be less drought resistant than the silty Clay loams 
and heavier soils of other series. 

Fox Valley Silt Loam 
(Rolling Phase) 

This type differs from the smooth silt loam in much the 
same way that the rolling silty Clay loam differs from the smooth 
silty Clay loam, i.e. in being less drought resistant, especially on 
the ridges and knolls, in the exposure of light colored subsurfaces 
and upper subsoils on these ridges, and in having a generally 
higher proportion of waste or poor land. 

Fox Valley Loam 
These soils are grouped in the Fox Valley Series because they 

were primarlly lake deposited. However, as the result of theit 
modification in places by glacial deposits and sandy drift, they 
are less silty than most soils of the Fox Valley Series and somewhat 
more variable. Consequently they are, as a rule, less drought 
resistant than the other soils of this series. 

In value, agricultural practice and development, most of these 
soils rank between the poor and good wheat lands of the district, 
that is, between the light and heavy soils. Rye and other drought 
resistant crops are grown to a somewhat greater extent than on 
heavier types. 

Fox Valley Loam 
(RollinE Phase) 

These soils differ from the smooth loams of the same series 
principally in their rolling topography, greater soi1 variation and 
lesser drought resistance. 

Haverh’ill Clay Loam 
(Undulating and Rolling Phases) 

These lands are similar in general character to the undulating 
and rolling phases of the loam type of the same series described 
below. The Clay loam types, with their heavier surfaces and sub- 
soils, are usually more drought resistant than the loams. Also, 
the smooth Clay loams are generally more uniform, more drought 
resistant, and, on the whole, better for grain farming than the 
rolling Clay loams. 
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way as the other medium soi1 types in the area, e.g., the Fox 
Valley loams and silt loams. Farms Vary fairly considerably in 
character due to the variability and uneven distribution of waste 
land, resulting from stoniness, poor drainage, etc. 

The usual wheat-fallow system of farming is followed with a 
small portion devoted to rye, grasses, and other crops. 

Water is fairly easily obtained. 
Improvements are about average for the area. 

Haverhill Loam 
(Rolling Phase) 

These soils are similar in general character to those of the 
smooth phase of the same type. However, they are generally 
stonier and more variable, with a far greater percentage of land 
poorly adapted to grain growing. They occupy about 5 per cent. 
of the area, and together with the hilly lands, make up most of 
the elevated stony belts extending generally east and West in 
various parts of the area. 

Much of this land is not used for grain growing, due principally 
to stoniness, roughness and sloughs. Quarter sections Vary greatly 
in the amount of good land included, some being well above the 
average and others well below. 

Much of the land is used for Pasture, and belts of this type 
will probably find their best utilization in mixed farming systems 
with fairly extensive land holdings. 

Grass stands are usually better than on the heavy upland 
clays, but furnish only fair to moderately good Pasture. Water 
is usually available a t  comparatively shallow depths, and sloughs 
are fairly frequent, although many are dry during much of the 
season in most years. 

Land values naturally Vary greatly in belts whose quarter 
sections Vary so much in character. 

Haverhill Steep Land 
These lands are similar in general character to the Haverhill 

loams and Clay loams, but generally too hilly for extensive cultiv- 
ation. Only a small portion is used for grain production, most of 
the remainder being idle or used for Pasture. These lands are 
mapped with the regular colors of the Haverhill clay loams and 
loams, but are differentiated from them by the diagonal lines 
which indicate hilly or strongly rolling topography. 

Cypress Clay Loam 
Description.-The surface soils are very dark brown, oc- 

casionally black. The structure is fine granular to small lumpy 
and the texture mostly clay loam. The subsurface is typically 
brown to light brown and usually long cloddy in structure. The 
light gray horizon of lime concentration begins a t  14 to 18 inches 
from the surface. Mixed glacial stones and bowlders such as 
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occur on the Haverhill type, together with characteristic smoothly 
rounded and flattened Stones and pebbles occur here and there 
over the type, but usually not in abundance. 

These soils differ from the types of the lower plains series 
principally in their darker colors and deeper lime zones. They 
are developed under conditions of greater quantities of effective 
moisture, and they fairly closely resemble soils bordering the 
black Park belt of the province. 

Extent and Distribution.-This type is confined to the bench 
lands of the Cypresç Hills, especially near the north side of this 
plateau. 

Topography and Drainage.-The topography is generally 
undulating, with portions almost level and occasional areas rolling. 
Drainage is generally efficient. 

Agricultural Deve1opment.-This type is among the best 
in the area for the prevailing system of agriculture. Due to the 
higher altitude, the rainfall is higher and evaporation lower, as 
compared with the plains lands below the hills, resulting in less 
difficulty from drought. At the same time, the growing season is 
a little shorter, and danger from fa11 frosts a little greater. 

These lands have a wider crop adaptation than do the lower, 
drier, plains lands. The ranker growth and the particular species 
of grasses evidence this natural advantage. Wheat suffers less 
from drought, oats are generally more successful and forage crops 
[except corn) better adapted. These lands are therefore, on the 
whole, better suited to mixed farming as well as being well adapted 
to wheat production. 

The steepness of roads down the escarpment of the Cypress 
Hills is somewhat of a handicap to marketing. Improvements are 
generally fair to good. 

Water is usually fairly easily obtained. 

The other two types of the Cypress Series differ from that 
just described chiefly in the one being loam in surface texture and 
both having gravelly subsoils. Only a few sections of these types 
were mapDed. 

* * * *  

Hatton Fine Sandy Loam 
(Undulating Phase) 

Description.-The surface is usually a gi-ayish brown fine 
sandy loam or sandy loam with an appreciable amount of grave1 
in some places. The subsurface is brown in color and frequently 
rather hard or compact, and usually a little heavier than the 
surface. Subsoils Vary considerably, ranging from light to heavy, 
often in very short distances. The grayish lime zone is usually 
deeper in these sandy types than in medium or heavy soils. 

Stones are usually few in number and are most frequent 
where the topography is strongly undulating or rolling. 
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Due to the variability of the type, farms will Vary fairly 
considerably in the quality of land, some averaging very poor and 
others fairly good. 

Extent  and Distribution.-These soils occupy about 3 per 
cent. of the area. They occur mostly in the south part of the 
area, with a few isolated belts in other districts. 

Topography and Drainage.-The topography is generally 
undulating with isolated knolls or low ridges scattered over the 
belt. 

Drainage tends to be excessive escept in low-, poorly drained 
places. 

Agricultural Development . -On the whole, lands of this 
type are not well adapted to  wheat production. In fact, much of 
the land is very unsuitable for this purpose. Numerous farms have 
been abandoned, due largely to the comparatively low drought 
resistance, as well as to soi1 drifting. Greatest success in utilizing 
most lands of the type has apparently been attained by growing 
faIl rye and live stock in diversified farming systems. In the 
future, the type will likely be best utilized in growing rye and 
other drought resistant crops, in pasturing, and in diversified 
farming involvihg fairly large numbers of live stock with com- 
paratively large parcels of land. 

Improvements on the whole are fair to poor, and land values 
low to medium. 

Water is usually quite easily obtained from shallow wells. 

Hatton Fine Sandy  Loam 
(Rolling Phase)  

These lands are similar in character, agricultural history, 
present utilization, value, etc., to the smooth type of the same 
series. The principal differences are in the rougher topography, 
greater prevalence of Stones, and greater variability in texture. 
Probably, on the whole, there are more areas of moderately heavy 
soils and heavy subsoils than in the smooth type. The same 
variation occurs in individual farms as to quality of soi1 and agri- 
cultural value. 

Hatton Gravelly Sandy Loam 
(Undulat ing and Rolling) 

Areas of this type are scattered over the belts of Hatton fine 
sandy loams. Boundaries, in most cases, were too indefinite to 
be outlined by the type of survey followed. These soils are similar 
in general value and adaptation to the poorer areas of Hatton fine 
sandy loams. In  most cases these lands are too low in drought re- 
sistance for profitable wheat production. 

Hatton Very F ine  Sahdy  Loam 
(Mixed Topographic Phases)  
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brown in color, loose (single grain) in structure and very fine or 
fine sandy loams in texture. 

The subsurface and subsoils Vary considerably due to the 
mode of origin of some areas mapped as this type; that is, a num- 
ber of areas are formed by the incorporation of very fine 
Sand drift with old soils. The depth and degree of incor- 
poration of the drifted sandy cover varies considerably, as does 
also the nature of the old soi1 underneath. Consequently sub- 
surface and subsoils range from light to heavy, usually according 
to the nature of the nearby uncovered soil. 

Extent and Distribution.-These soils occupy about 4 per 
cent. of the area and are distributed mostly along the outer borders 
of the Great Sand Hills or similar belts of dune sands. 

Topography and Drainage.-Topography varies according 
to the original type of land on which the sandy drift has blown. 
Ths range will therefore be from almost level to rough. 

Drainage varies principally with the depth of the sandy 
cover and the nature of the old soil which has been modified. On 
heavy soils with only a shallow cover of drift, the present sub- 
surface and subsoils are heavy, and drainage not excessive. On 
the other hand, with the original soils deeply covered by sandy 
drift, the drainage tends to be excessive. 

Agricultural Deve1opment.-As one would be apt to infer 
from the nature of the origin of this soil type, agricultural develop- 
ment varies greatly. The major portion of soils of this type, 
however, have the same general adaptations as the Hatton fine 
sandy loams. 

CENERAL LAND CLASSES 

Fine, Very Fine and Coarse Sands 
(Mixed Topographic Phases) 

Description.-These land; have been grouped into smooth, 
dune and hilly phases. The surface soils are predominantly light 
brown or grayish light brown, fine or very fine sands. They are 
loose (single grain) in structure and are consequently at present 
in a drifting state, or will drift readily within a few years after 
cultivation. Isolated areas of somewhat heavier soils occur, but 
these are confined mostly to lower, more poorly drained places, 
many of which are moderately to strongly alkaline. Stones or 
bowlders are seldom present. 

Extent and Distribution.-About 20 per cent. of the area 
is occupied by these three phases of the type. The largest area 
occupies much of the centrai portion of the surveyed district. 

Topography and Drainage.- Topography varies from 
smooth to hilly with a large area drifted into sand dunes, some 
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making good sized hills which may be seen for a number of miles. 
The various types of topography are outlined in a general way on 
the map. 

The drainage tends to  be excessive in the upper soi1 layers, 
but a water table is frequently high in the substratum of the lower 
lying areas. Poorly,drained alkaline sloughs of varying size are 
of frequent occurrence in some areas of the type. 

Agricultural Deve1opment.-These lands are among the 
poorest in the area for grain production, especially wheat. They 
are extremely droughty and drift badly under cultivation. Most 
attempts at grain farming have resulted in failure and abandon- 

Fig. 4.-A portion of the Great Sand Hills. Considerable damnge has been done 
to bordering farms by drijiing sand from these dunes 

ment. However, theie are a number of successful ranches. Sheep 
and cattle make up most of the stock raised. Some of the land is 
also utilized to  good advantage for cornmunity and private Pasture. 
Although isolated parcels of this land may be profitably farmed 
in a diversified farming system in which considerable rye and 
forage are grown, most of this type wili undoubtedly be best 
utilized for Pasture. 

As inferred in the discussion of the Hatton very fine and 
fine sandy loams, the cultivation of these sands is a menace to  
neighboring soils due to  the drifting. 

Alkali Clay 
(Recent Lake or Slough Bot toms)  

Description.-Poorly drained, low lying, heavy soils are 
The predominant teXtures are silty Clay mapped in this series. 
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Ioams and clays. Alkali, varying in concentration from light to 
strong, is usually present, especially in the subsurface and subsoils. 

Extent and Distribution.-These lands occupy only a 
very small part of the area. They occur mostly along shallow 
Stream basins and along the borders of sloughs and lakes. The 
largest single area surrounds the town of Maple Creek. 

Topography and Drainage.-These lands are typically 
almost level and Stone free. The drainage is usuallv poor, a t  
least during much of the growing season. The accumulation of 
water from surrounding higher land results in the accumulation 
of alkali in the basins. The concentration near the surface at any 
given point may Vary with the amount of precipitation and the 
rise and fa11 of the water table. 

Agricultural Deve1opment.-Most of these lands are used 
for Pasture, only a very small proportion being cultivated. Poor 
drainage, alkali, occasional flooding and the heavy, sticky, cloddy 
character of the soils are factors which, separately or combined, 
render much of the type unsuited to grains. Grasses and oats 
would likely be profitable in some areas. 

Eroded Lands 
(Rough Escarpments) 

These lands are rather rough, coulee-cut and frequently 
stony, and occur along the eroded borders of valleys and elevations. 
They are very variable in texture, stoniness and topography, but 
usually of poor quality for any agricultural purpose except Pasture. 
Some portions are too steep or have too thin a grass cover to be 
of much value, even for this purpose. 

Most of such lands occur along the Saskatchewan River, the 
escarpment of the Cypress Hills, and the escarpment between the 
high and low Clay belts north of Leader. 

River Alluvium 
These lands are smooth, Stone-free flood plain or low bench 

lands along the Saskatchewan River. They Vary in texture from 
Sand to Clay, but are generally quite silty. These soils occupy 
only a small part of the area, and due to their character, location 
and small extent, are of minor importance. Portions that 'are 
utilized are used mainly by ranchers both for Pasture and grain. 
A small portion is irrigated by pump systems, for growing forage 
crops on ranches whose Pasture areas extend over the escarpments 
into the bordering lands of the Haverhill Series or sand hi11 bel ts. 

Crave1 
Areas of grave1 are not extensive and are of little importance 

agriculturall y. 
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CLIMATE 
Meteorological data for the area herein described are meagre, 

no satisfactory long-time records being available. The area is 
located between and not far distant from Medicine Hat, Alberta, 
and Swift Current, Saskatchewan. Data for these two stations are 
available for periods of thirty and forty-two years, respectively. Na- 
tive vegetation and agricultural experience indicate that the W e s t  
part of the area in general resembles the Medicine Hat district clirna- 
tically and the east part of the area the Swift Current district. In 
consideration of the above i t  is assumed that the records of these 
two stationç are more significant and Worth while to an under- 
standing of climatic conditions than are the shorter and incomplete 
data from stations within the area. 

There is also evidence that the Cypress Hills Plateau is different 
climatically than the plains of lower altitude. Data from Klin- 
tonel, located on this bench, are cited to represent this zone. 

Soi1 Survêy Report No. 3, covering the Govenlock-Robsart 
area, also gives data which are generally applicable to the area herein 
described. Table 1 on page 22 gives precipitation and temperature 
data for Medicine Hat, Swift Current and Maple Creek. 

Precipitation.-In considering the figures in Table 1 it 
should be borne in mind that data for Maple Creek are for a period 
of only twelve years as compared to periods of thirty and forty-two 
years for Medicine Hat and Swift Current respectively. It has 
already been pointed out tha t  data for Medicine Hat are probably 
quite typicai for the west part of the survey area and data for Swift 
Current for the east part. 

The mean annual precipitation for Swift Current is 15.23 inches 
as compared to 12.79 inches for Medicine Hat. There is, therefore, 
a fairly marked difference between precipitation at these two sta- 
tions, and if the division really occurs in the Leader-Maple Creek 
area, as reputed, there is an appreciable difference in the east and 
West portions. Hot, growing season windç are also considered more 
prevalent in the West part of the area. This tends to further widen 
the difference in the two divisions on the basis of moisture efficiency. 

For al1 stations the mean growing season precipitation (April 
to July inclusive) makes up a little over 50 per cent. of the mean 
annual precipitation, a very favorable distribution, which permits 
successful crop production in a region comparatively arid. 

The precipitation at Klintonel* in the Cypress Hills over a 
twelve-year period shows a mean annual precipitation of 17.33 
inches which is appreciably higher than for the three lower plains 
stations given above. The period covered is much shorter than for 
Swift Current and Medicine Hat. However, there is undoubted 
evidence in the character of soils and natural vegetation that much 
of the Cypress Hills Plateau has a higher moisture efficiency than 
the plains of lower elevation. - 

*Figures given in Soi1 Survey Report No. 3. 
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A characteristic feature of the climate of the area is the rather 
wide variation in precipitation in different years. In  a 36-year 
period, from 1885 to 1921, at Swift Current, the mean annual pre- 
cipitation varied from 24.55 inches in the wettest year (1891) to 
9.66 inches in the driest year (1894). The variation for the growing 
seasons of the same years was from 12.84 to  5.56 inches. Similar 
wide variations hold for the other stations including Klintonel on 
the Cypress Hills Plateau. 

Month 

. December 
January 
February 

Table 1.-Temperature and Precipitation Data for Medicine Hat, 

Mean Temperature 11 Mean Precipitation 

Maple Creek and Swift Current 

____ 
Medicine Swift Medicine Maple 

Hat Current Hat Creek 
(1) (3 1 (1 1 (2 1 

21.1 15.5 0.53 0.49 
11.2 9.3 0.61 0.65 
12.8 11.6 0.61 0.53 

Winter ..,.__ 1 15.0 1 12.1 11 1.75 1 1.64 

hlarch .......... 1 26.7 1 .23.3 11 0.61 1 0.53 

May .................. 54.7 02.3 1.75 1.38 
April ................... 45.1 41.5 0.61 0.60 

Spring . 1 42.2 1 39.3 1 1  2.97 1 2.51 

June.. .................. 62.5 60.5 2.57 2.55 
July ................... 68.4 66.3 1.60 
August ............. 1 66.0 1 63.5 / /  ;:$? 1 1.15 

Summer ..... 1 65.6 1 63.4 II 5.81 1 5.30 

September 56.5 53.4 0.92 1.16 
October 1 $4:; 1 11 CL!; 1 0.53 
h'ovember 0.39 

Fa11 1 G:: 1 40.6 2.26 2.08 

Year 38.8 II 12.79 1 11.53 

Swift 
Current 

(3 ) 

0.63 
0.68 
0.60 

1.91 

0.75 
0.80 
1.83 

3.38 

3.00 
2.33 
2.00 

7.33 

1.24 
0.83 
0.54 

2.61 

15.23 
(1)-Data from the Meterological Service of Canada, for the years 1885 to 

(2):-Data from the Meterologicttl Service of Canada, for the years 1886 to 

(3)-Date from the Meterological Senice of Canada, for the years 1885 to 

to 1914. 

1892, and 1922 to 1926. 
Temperature data not published. 

1926. 

TemperatUres.-The mean annual temperature for Swift 
Current for the 42-year period is 38.8'F, and for Medicine Hat,  for 
the 30-year period, 41.7'F. Temperature data for Maple Creek 
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are too incomplete to warrant consideration. Not only the annual 
rneans, but also the seasonal rneans, indicate a somewhat warrner 
clirnate at the latter station, and therefore probably warrner con- 
ditions in the west part of the survey area than in the east part. 

Over an eight-year period at Klintonel the mean annual tern- 
perature was 35.2'F which is appreciably lower than for either of 
the above stations. 

The range between winter and surnmer temperatures is char- 
acteristically great for al1 stations in the area. At Swift Current 
over the 42-year period the mean January temperature has been 
9.3'F and the mean July temperature 66.4'F. An extreme high of - 
107'F and an extrerne low of -50.0'F have been recorded. Closely 
corresponding figures hold good for Medicine Hat with slightly 
higher surnrner and winter rneans. 

The figures for Klintonel indicate slightly lower winter and 
sumrner temperatures as cornpared to the two lower plains stations. 

Length of Crowing Season.-The average date of the last 
spring frost at Swift Current over the period 1885-1921 was June 
4th, and of the first fa11 frost Septernber lOth, rnaking an average 
frost-free period of 96 days. For Medicine Hat, from the period 
1885-1917 the average frost dates are May 18 and Septernber 14, 
making an average growing season of 119 days. There is, therefore, 
a rnarked difference in length of growing season between Swift 
Current and Medicine Hat, a difference which seems to be reflected 
within the survey area herein described. 

Although figures are not presented there is plenty of evidence 
tha t  the growing season on the Cypress Hills Plateau is .shorter 
than for either of the plains stations given. 

Hail storrns occasionally cause darnage, but such storrns are 
usually local in character. 

The average snowfall i s  about 32 inches. 
Dry, hot winds during the growing season not infrequently 

cause serious darnage to crops, especially in the lower plains division. 
Winds also cause darnage frorn soi1 dcfting, especially in the spring 
season of dry years. 

Genera1.-It is evident that there is a rnarked difference in 
clirnate between the Cypress Hills Plateau and the lower plains, 
and also that there is a fairly well rnarked difference between the 
east and West parts of the plains division. In general the Cypress 
Hills division has the shortest growing season, highest rnoisture 
efficiency and the least difficulty with hot sumrner winds. And, in 
general, the west part of the plains division has a sornewhat longer 
growing season, sornewhat lower rnoisture efficiency and more 
difficulty with hot summer winds than the eastern part. 

Hardy, drought resistant crops are best suited to clirnatic con- 
ditions of the area. Hard red spring wheat, macaroni wheats, fa11 
and spring rye, corn, sweet clover, alfalfa, western rye g r a s  and 
brome grass, hardy vegetables and fruits and various shade trees 
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are al1 grown with moderate or good success although some of these 
are not very productive on certain soil types. Tender vegetables 
may be produced in favorable years, but the fruit list is pretty well 
restricted to the hardiest plums and crab apples; a few of the hardiest 
standard apples when given special care in growing; Sand cherries; 
and raspberries, currants, gooseberries and strawberries. 

Drought difficulties may be greatly lessened by selecting the 
heavier soils, by careful weed control and other cultural practices 
and by growing only crops which are suited to the particular soil 
types which make up the land of a given farm. 

AGRICULTURE 
History and Deve1opment.-The transcontinental line of the 

Canadian Pacific Railway was built through the south part of the 
area in 1882. Previous to this the meagre population consisted 
almost wholly of ranchers and squatters, and most of the country 
was open range land. 

Homesteading began about 1900, but WSLS not appreciable until 
about 1906. Most suitable land was taken up by 1912. In the 
latter year the C.P.R. branch through Leader to Empress was built. 

Census statistics show a population of one person to about 
11.2 square miles in 1901; one per .67 square mile in 1911; one per 
2 5  square mile (a quarter section) in 1916; and one per .24 square 
mile in 1926. 

The outstanding events and changes in the agricultural history 
were the taking over of most of the range lands for grain production, 
especially of spring wheat; the confining of ranches to limited areas, 
mostly to lands not well suited to grains; a bumper wheat crop in 
1915 and a good one in 1916; a series of dry years from 1917 
to 1922 inclusive; the abandonment of much sandy and other 
droughty types of land and a definite change in the farming system 
to include fa11 rye and live stock; and fair and good crops in the past 
few rather moist years, with a tendency to again increase the wheat 
acreage at the expense of rye and other crops. Other points, such 
as the inclusion of small acreages of forage crops, the reversion of 
some homestead lands to ranching, serious difficulties with soi1 
drifting, etc., should be mentioned. These will be dealt with later 
in the report under special headings and in conjunction with the 
discussion of the management of various soi1 types. 

In any consideration of agricultural development in this area 
one must realize that the agricultural history varies greatly with 
soi1 types. For example there has been almost wholesale abandon- 
ment on some soils and steady development on others. Judging 
from past performance it is very evident that the future trend of 
agriculture will Vary greatly for the various soi1 types. 

Present Status and General Character.-Considering the 
territory as a whole wheat growing is still the leading farm project, 
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wheat proàuction far exceeding that of any other crop. Howevei, 
due to drought, soil drifting and other difficulties of lesser import- 
ance, appreciable changes have taken place in the agriculture of a 
number of soil types. 

On the sandier lands, for example, rye has gained greatly in 
importance, occupying in some cases one-third or two-thirds as 
much acreage as spring wheat. On these same lands there has also 
been an appreciable increase in the production of forage crops and 
]ive stock as part of diversified farming systems. This is especially 
true on lands of a sandy nature. 

Ranching is carried on to an appreciable extent both on lands 
which have never been taken up for grain production and on lands 
abandonecl for grain farming. Most of the ranching is confined to 
the sands, expecially of tbe Great Sand Hills belt, and to the rough 
lands of the Haverhiil series and of the escarpment of the Sask- 
atchewan River and Cypress Hills. 

On most medium and heavy lands wheat occupies most of the 
acreage. This is especially true of the soils of the Sceptre Series 
and of the heavier soils of the Fos Valley, Cypress and Haverhiil 
series. 

Irrigation is carried on to only a very limited extent, mostly 
along the creeks. 

Census date for 1926 shows that about 68% of the total sur- 
veyed area was in occupied farms and that about 47% of the oc- 
cuP;ed farm land was improved and 53% unimproved. Of the 
improved land about 70% was in field crops, about 39% idle or 
fallow, and about 0.5% in tame Pasture. Of the unimproved land 
about 97% was in natural Pasture, about 0.4% in woodland and 
about 2.5% in marsh or waste land. 

Most of the unoccupied lands are either rough, stony, very 
sandy or alkaline, and they are included largely in the Hatton Series, 
the Haverhiil steep lands, escarpment (eroded) lands and Sand 
lands. 

Judging from the above figures about one-third of the land 
is fallowed each year in preparation for two years of cropping, 
mostly to wheat. Most of the unimproved occupied land is in 
natural Pasture and only a very small percentage in woodland or 
marsh. The area of land for tame Pasture is almost insignificant. 

Crops and Crop Adaptations.-Statements made in this 
discussion are based principally on census statistics and on the 
experiences of farmers as revealed in interviews. 

According to the Census of 1926 about 23y0 of ail land or about 
70% of the improved land in this area was in field crops that year. 

Spring wheat occupied about 79% of the total acreage of field 
crops, oats about 1601, and fail and spring rye together about 7y0. 
Barley, grains for hay, western rye grass, flax, brome grass, potatoes, 
corn, sweet clover and sunflowers occupied most of the remaining 
cultivated acreage, ranking in the order listed. Each of the latter 
occupied less than 1% of the total acreage of cultivated crops. 
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Spring wheat is, therefore, by far the leading crop. Oats are 
grown practically solely for stock feed, principally for horses. Rye 
is grown largely on soils of low drought resistance and of tendency 
to drift seriously, principally sandy lands. Fa11 rye has proven 
especially valuable in checking drifting in the fa11 and spring, 
during which times the difficulty is usually most serious. The 
remaining crops are grown for special purposes in small acreages, 
many of them in an experimental way in efforts to get away from 
serious losses from drought, soil drifting, alkali and other difficulties 
associated with the prevailing one-crop farming system. 

Fig .  5.-Flnx crop on Scrptre clay 

Y ields of grains Vary greatly, especially with precipitation. 
Late fall, early spring and growirig season rains are es- 
pecially desirable to provide abundant crops. In past years wheat 
yields have ranged from a few bushels to the  acre to over fifty. 
Other grains also show as wide a variation. Yields Vary greatly 
also by soil type. In dry seasons the Heavier lands almost always 
give the greatest returns. In  years of abundant rains differences 
are usually not very great. From a cultural standpoint a carefully 
and properly prepared summerfallow every two or three years 
seems to be one of the best insurances of ,a good grain crop. Ex- 
ceptions to this would be on lands which drift badly. 

Over most of the area Marquis seems to be the most desirable 
variety of wheat. Soils of the Cypress Series, on the bench, might 
give better results with Reward in years when frost or rust damages 
Marquis. 

Judging from the past esperiences of farmers, prevailing clima- 
tic conditions and the characteristics of the vanous soil types, one 
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is probably quite warranted in making the general statements as 
to  crop adaptations that are given below. These are based, of 
course, on existing general economic conditions. No statement is 
made as to  live stock production, as that is covered in the next 
section of the bulletin. 

Due to  great variations in local climatic conditions from year 
to  year and period to period one cannot determine just what crops 
and cultivation methods will be most successful in any given year. 
However, due to the mass of evidence proiing that the climate is 

Fig. 6.-IIue to the frequent shoriness of straw, grains are commonly harvested 
by headers 

drier and warmer than in most of the Province, one is warranted 
in recommending a general cropping system adapted to  a region of 
limited rainfall, frequent hot summer winds and high evaporation. 
Drought resistance is the primary factor in deciding crop adapta- 
tions. Fertility seems to  be sufficient for good crops on most soi1 
types. 

The soils of the Sceptre and Cypress Series show the best 
adaptations for spring wheat. 

Medium soils, especially those of the Fox Valley and Haver- 
hill Series, are moderately well adapted to  wheat. These lands 
require more careful handling for wheat than do the types 
above mentioned, and even with such careful handling, will produce 
only poor yields in years of drought. 

1,ight lands are quite unsuited to spring wheat production. 
They are far better adapted to fa11 rye, macaroni wheats and to  
other more drought resistant crops. 
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and poultry for home needs. Soils of the Sceptre, Fox Valley and 
better types of the Haverhill Series are of this class. On lighter, 
strongly rolling and cornparatively ununiforrn lands, livestock pro- 
duction is usually of much greater importance. Soils of the  Hatton 
Series, for example, are generally too sandy and droughty for es- 
tensive wheat growing. On such lands, especially, is there a strong 
tendency to grow fa11 rye and appreciable nurnbers of livestock. 
Cattle are usually the dominant type of stock and land holdings are 
appreciably larger than on rnost grain farrns, usually exceeding sis 
quarters in extent. 

, " .  

Fàg. 8.-Sheep ranching has been profitable i n  a number oj areas ioo sandy for 
grain production 

Dominion Çensus statistics for 1916 give the following totals 
for various types of livestock for the whole surveyed area: horses, 
47,098; sheep, 46,610; cattle, 44,599; and swjne, 26,896. 

A rather difficult and involved local economic condition ap- 
parently acts as a serious check to the utilization of many lands 
which have proved to be unprofitable for grain production. Many 
farms on such lands are now unoccupied and uncultivated. The 
difficulty referred to is that of rnaking such lands available for 
mked farrns or ranches sufficiently large to profitably produce 
livestock. 

Various factors are responsible for the above mentioned sit- 
uation. The u'ide distribution of ow'nership among many indivi- 
duals, Ioan companies, banks, etc., is one of the prirnary contributing 
causes. The natural unwillingness of owners to take losses on land 
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sales is another closely related cause. Then, too, prosperous farms 
occur scattered through these belts. I t  is consequently difficult 
to acauire these lands cheanlv and in desirable units for Droducing 
appreciable numbers of livestock, either by ranching or in diversified 
farm systems. As a result a great deal of land in the area is not 
producing and is checking comm.unity development in various 
ways. Various factors not mentioned are no doubt involved in the 
situation. 

Undoubtedly far more livestock could be raised to advantage 
in the area, especially stock of good quality. This is especially true 
on many grain farms whose occupants purchase much of their 
butter, eggs, pork, milk, and other livestock products for home 
consumption. In adverse grain years livestock would help greatly 
in bolstering the farm income. There is a decided preference for 
wheat growing here as in most parts of the Canadian West. Un- 
doubtedly this desire is frequently carried to the extreme of taking 
undue risks in production. 

Ceneral Soi1 Management 

The following factors and conditions seem largely responsible 
€or the prevailing practices which have evolved in the farming 
systems of the area: 

1.-A semi-arid climate, with extreme summer and winter 
temperatures, a growing season of about 120 days, and a fairly 
considerable variation in seabna1 conditions from year to year. 
Soils of the Cypress Series have a subhumid climate and shorter 
growing seasons. 

2.-Soils generally high in fertility, but varying considerably 
in drought resistance and tendency to drift when cultivated. 

3.-A general preference for spring wheat production as the 
dominant farm project. This is chiefly because wheat growing is 
favored from the labor standpoint and because this grain finds a 
ready market and is well suited for long distance shipping. 

4.-The necessity of the summerfallow for wheat production, 
as an insurance against drought, principally by controlling weeds. 

5.-The danger of serious drifting, as the result of cultivation, 
on sandy lands, and, to a lesser extent, on the fine granular upland 
clays. This necessitates omitting or modifying the regular summer- 
fallow on most sandy lands and on some other soils. It consequently 
also makes advisable the substitution of other grains, or of forage 
crops or livestock, for wheat, on such farms, a t  least to the extent 
of greatly restricting the acreage devoted to wheat. 

&-The generally poor adaptation of most forage crops and the 
difficulty in re-establishing native Pasture on lands abandoned 
to wheat production. 
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7.-The human element. The intention of many early settlers 
to  exploit the land rather than to remain and make permanent 
farm homes; the straitened financial conditions of many farmers 
prohibiting the making of needed improvements; and great dif- 
ferences in persona1 ability and adaptability to  prevailing conditions. 

The Spring Whea t  System.-The dominant farming system 
is that of spring wheat production, summerfallowing a third or 
half of the land (usually the former) every year. Most farms grow 
sufficient oats for feed, although much oats have been purchased 

i 

Fig. 9.-It i s  a common practice in the area to burn stubble previous to spring 
cultivation. One OJ the better types  03 jrrrmsteads is shown in the background 

from other districts in very dry years. The production of garden 
crops and livestock is generally limited to  home requirements and 
other field crops are grown only in small acreages, usually in an 
experimental way. 

The above system is most prevalent on the highly drought- 
resistant lands, that is, chiefly on soils of the Sceptre and Cypress 
Series and on heavier and smoother lands of the Haverhill and Fox 
Valley Series. 

On these lands the following seems to be the prevalent system 
of summerfallowing : double discing or similar cultivation early in 
the spring; plowing, followed by harrowing as soon as the rush of 
seeding work will permit, usually in the latter part of May or in 
June; sufficient summer cultivation to reduce weed growth to  a 
minimum; and cultivation late in the fa11 with the aim of leaving 
the land ridged over winter, at right angles to  the prevailing winds, 
a precaution against soi1 drifting and to  hold snow. Spike tooth, 
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spring tooth and. disc harrows, duckfoot cultivators and rod weeders 
have al1 proven useful, the particular implement or implements used 
on any farm depending much on the soi1 type. In the following 
spring the land may be quickly made into a desirable seed bed. 

A variation to this system of fallowing is to plow only every 
few years, merely keeping the weeds down by using the duckfoot 
cultivator. 

Stubble land (for a second crop after fallow) is usually first 
burned over. This is usually done by dragging burning weeds and 
stubble over the field with a drag harrow, or by a running fire on a 
moderately windy day. Its purpose is principally to destroy dried 
Russian thistle and stubble. The land is then disced, smoothed 
and seeded rather deeply and thinly. Some harrow lightly after 
seeding. 

The Fa11 Rye-Livestock System.-This represents the great- 
est departure from the spring wheat system of farming. I t  is 
practiced mostly on lands of low drought resistance which frequently 
drift badly. These would include most soils of the Hatton Series. 
The growing tendency on these lands is to make fa11 rye the chief 
cash crop, restricting wheat to small acreages on the rnost favorable 
parts of the farm and growing fairly large numbers of livestock. 
This requires larger land holdings than for ordinary wheat farms 
in order to take care of requirements for natural Pasture. 

Under such a system methods of cultivation Vary far more than 
for the spring wheat system of farming. This is largely due to great 
differences in individual farms as to their drought resistance and 
tendency to drift, and to the desire of many farmers to make wheat 
the major cash crop even in the face of the hazards in growing it. 

In general, however, as compared to heavier lands, these light 
lands are fallowed less frequently (in some cases very seldom or 
not a t  all), cultivation is less intensive, wheat is frequently second 
to rye in acreage, and more land is used for Pasture. I t  is a general 
practice also to use implements which leave the surface ridged and 
lumpy rather than smooth and loose. The duckfoot cultivator is 
for this reason usually preferred to the disc harrows. In fact i t  is 
very common practice to give no further cultivation in preparation 
for seeding than to plow or duckfoot. I t  is also common practice 
to seed stubble land with no cultivation, merely burning the stubble 
and seeding. The latter practice is mostly for fa11 rye on very light 
soils. 

The Spring Wheat-Livestock System.-This system is 
practiced mostly on medium and heavy soils of rolling or rough 
topography or with a considerable area of poorly drained land. 
The uplands are fairly well adapted to wheat production, but much 
restricted in area, leaving a considerable proportion of the farm 
more suitable for Pasture than for grain production. Rolling and 
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steep lands of the Haverhill Series contain most of the farms fol- 
lowing this system. 

Methods of cultivation are essentially the same as on farms 
following the straight wheat system of farming. 

Ceneral Management.-Unfortunately no long time agri- 
cultural experimental data are available for the area. The sug- 
gestions in the following paragraphs are based on observations of 
prevailing farming practices, information as to results obtained by 
various farmers and experimental data from the Dominion Experi- 
mental Farm at Swift Current, only about thirty-five miles east 

Fig.  lO.-SoiZ drifting i s  a serious menace on snndy lands. Many  such areas 
should neuer have been cultivated 

of the surveyed area. Climatic conditions are much the same at 
this station as for the surve area, possibly-somewhat more favor- 
able from the standpoint of l o t  winds and drought. 

The various soil types within the area vary greatly in their 
adaptations to crops and to livestock production. Many farmers 
could no doubt greatly improve their systems by studying their own 
peculiar soil conditions and adapting suitable practices to them. 
Differences in drought resistance, especially, should be considered. 
Other points discussed in descriptions of soil types are also im- 
portant. 

There is no doubt tha t  too few fully recognize and appreciate 
the semi-arid climate of most of the area, with a preponderance of 
years of quite limited moisture supply. Too many gamble for the 
wet year, thereby failing to follow methods and to grow crops suited 
to limited precipitation. 

Better fallows, especially more effective weed control, would 
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doubtless improve conditions markedly. Effective burning and 
early discing, the greater use of duckfoot cultivators and rod weed- 
ers are advisable. Fallowing less frequently than every third year 
seems generally very inadvisable, escepting on badly drifting soils; 
and on some farms on medium and heavy lands careful and regular 
fallowing every second year seems to be Sound practice. Weed 
control should be the prime consideration in determining imple- 
ments and methods of cultivation. 

Many farms on sandy lands inclined to drift could, to advantage, 
place more dependence on fa11 rye and livestock than on bread 
wheats. On these same lands cultivators are generally preferable 
to discs. Where serious drifting occurs it would, in many cases, 
be desirable to fallow by cultivating to late July, plowing at that 
time and leaving the land rough; or in severe cases not fallowing 
at al1 or very infrequently, either seeding down permanently or 
growing fa11 rye only occasionally. 

A number of farms, principally on very sandy, rough or poorly 
drained areas might well be abandoned to grain production at least 
under prevailing economic conditions. 

Swift Current  Experimental Data.-The following, from 
the 1927 Report of the Dominion Experimental Farm at Swift 
Current should be of much interest to farmers of the survey area. 
Extracts are given in quotation marks. 

“On al1 plots which receive work of any kind in the fa11 or 
early spring weed control is less difficult, and, if ploughing is to be 
done it can be done later in the summer with the same effect on 
weeds. . . Any method of summerfallowing which keeps weeds in 
check is satisfactory, provided it is not too expensive and does not 
increase other troubles such as soi1 drifting or insect or disease 
damage. As a general rule no great saving in labor is effected by 
elimination of ploughing-The method which so far seems most 
satisfactory is early working with disc or cultivator followed by 
later ploughing.” 

Regarding crops on stubble, the report States:-“Weed control 
appears to be the factor of chief importance in preparing land for a 
second crop of wheat-and since different weeds require different 
methods of control, the preparation of land for a second crop must 
be determined largelv by the nature of the weeds present-when 
trash is burned off with harrows and the land disced or cultivated 
after weeds have germinated, the effect seems to be equal to other 
more elaborate treatments.” 

Regarding rotations and fallow substitutes: “Of the four dif- 
ferent methods the three-pear rotation of fallow, wheat, wheat has 
produced the greatest amount of wheat and at the lowest cost. 
The method of alternating wheat regularly seeded with wheat in 
rows has produced less wheat and at a higher cost per bushel. 
Moreover, this method is more likely to fail in the dry year when a 
yield of some sort is most urgently needed-The five-year averages 
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indicate that wheat after faliow has esceeded wheat after the various 
substitutes by from 5 to 14 bushels per acre. I t  will also be noted 
that in dry years the yields of wheat after substitutes have been 
low.” 

The report further States that corn is a reasonably satisfactory 
fallow substitute, that oats in rows cannot be classed as such that 
sunflowers have had the most adverse effect on following wheat 
yields, and that on plots on which the various substitutes are grown 
it is becoming increasingly difficult to keep them free of weeds. 

Regarding fa11 rye: “Very early and very late dates of seeding 
have proven less productive than seedings made between August 15 
and September 15. . . Fa11 rye seeded on faliow continues to pro- 
duce much heavier crops than when seeded after another crop. 
This difference is apparently not wholly due to a difference in 
moisture supply. From Our dates of seeding experiment i t  is Ob- 
served that late seeding of rye even on fallow does not produce a 
good crop. It would seem, therefore, that the smaller crop of rye 

seeding until after the removal of the preceding crop. . . every 
effort should be made to remove the other crop quickly and seed 
the rye early.” 

Regarding grasses and clovers: “Owing to wide variations in 
thickness of stand from year to year i t  is difficult to reach any very 
definite conclusions as to the best methods of seeding. . . It has 
been ObServed that with al1 methods of seeding the grasses and 
clovers usually germinate and make fair growth until midsummer. 
After that time the grass and clover seedings that are seeded with 
nurse crops often dry up and disappear. . . especially when the 
early part of the Season has favored a good growth of the  nurse 
crop and is followed by dry weather. . . Seedings that are made 
without a nurse crop usually do well, but this method permits such 
a heavy growth of weeds that i t  is not usually advisable to follow 
it.” 

Miscellaneous 
1mprovements.-In general improvements are best on the 

smoother medium and heavy lands, especially of the Sceptre, Cy- 
press, Fox Valley and Haverhill Series. These include the more 
drought resistant farms. This applies not only to buildings but to 
machinery, fencing, percentage cultivated, etc. Buildings are not 
in al1 cases a safe criterion of relative prosperity of the various types 
for in some areas many of the large, well-built barns date back to 
1915 and 1916, good crop years. Some of these farms have had 
comparatively few good crop years since that tirne. On the lands 
above mentioned improvements are generally good, while on the 
rougher, lighter or Stoney lands improvements range widely from 
very poor to very good from farm to farm. Improvements are 
especially poor on the very sandy and rough soi1 types. 

As already stated in a previous section of the report about 

after another crop is partly due to the necessity of delaying rye r 
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68% of the whoie survey area is in occupied farms, and about 47% 
of the land of occupied farms is improved. That is, about 32% of 
the total surveyed area is improved land. 

Land V a l u e s . 4 n l y  general ranges of land values are given 
as values Vary greatly even on the  same soi1 type. The figures 
given are based on information given by Municipality Secretary- 
Treasurers in the years 1926 and 1927. Since that time there has 
b e n  some stiffening of values throughout the province and these 
figures may be somewhat low. 

For improved lands of the Sceptre and Cypress Series, and the 
smoother, heavier lands of the Fox Valley and Haverhill Series, 
$20.00 to $40.00 per acre seemed to be a fair average range; for the 
smoother, medium improved lands of the Fox Valley and Haverhill 
Series, $îû.OO to $25.00; for the better of the rolling improved lands 
of these series a slightly lower figure; and for the improved sandier 
lands, from $3.00 to $15.00. Many exceptions will be found to 
these ranges and they are given only to serve as a general index 
to land values in the area. 

Farm Size and Tenure.-A study of figures from the Dom- 
inion Census for 1926 revealed the following as to farm sizes: 

About 43% of the farms were half section in size; about 19% 
three-quarter sections; about 15% a quarter section; about 12% 
a section (640 acres); and about 12% between 1 and 1% sections. 

I t  seems to be the general opinion of better farmers in the area 
t h a t  at least a half-section is required for profitable grain production 
and that at least a section of Pasture land should be added to this 
for Pasture purposes where much livestock is included in a mixed 
farming system. 

A study of figures from the Dominion Census, 1926, reveals 
the following as to land tenure; about 56% of the farms are occupied 
by owners; about 23% by renters and about 21% by part owners 
and part renters. 

Most renting seems to.be on a crop share agreement basis, 
the arrangement taking various forms, but usually involving the 
equal sharing of expenses and crops by ovner and tenant. 

Labor.-Except during the harvest season most farm labor is 
performed by the farmers and their families. A pumber of larger. 
farms maintain outside labor during the spring season, and some 
the year around. 

Wages for harvest usually range from about four to six dollars 
per day with board. Wages for other periods, especially fof spring 
work, range from forty to fifty dollars per month with board. 

Water.-Water supplies Vary greatly in source, quantity and 
quality on various farms. Wells are depended upon for most of the 
supply, especially for home use. These Vary in depth with soi1 type 
and topography. As a rule wells on clays of the Sceptre Series are 
from 100 to 400 feet deep, and the water frequently contains notice- 
able quantities of lime, iron compounds or other compouhds. On 
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medium lands the Wells are usually from about 50 to 100 feet deep 
and the water very variable in quality. On sandy lands Wells are 
generally quite shallow, from about 10 to 25 feet deep and the water 
usually better than on the heavier lands. 

On the ranches, and, to a lesser extent, on mixed farms, sloughs, 
small lakes, creeks, Springs and the river are usually depended upon 
for supplies for stock. Frequently the sloughs and lakes are too 
strongly alkaline to be satisfactory. Water supply is a fairly serious 
handicap to livestock production on the lands of the Sceptre Series. 
Artificial dugouts are occasionally made to collect water on these 
soils. 

Weeds.-The predominant weeds seem to be Russian Thistle, 
Tumbling Mustard and French Weed. Russian Thistle is most 
prevalent on the droughtier types of land and in dry years, although 
it.occurs on ail soil types. The burning of stubble lands previous 
to seeding is primarily for the purpose of destroying this weed. 

Stinkweed is especially prevalent on the Clay lands. Wild and 
Indian mustards are also common to these lands. Tumbling must- 
ard is quite common on most cultivated soils of the area. 

Poverty weed has established itself on the ciays of the Sceptre 
Series. Judging by the seriousness of this weed on similar soils 
of other areas, i t  will be advisable to take precautions to check its 
spread on soils of this series. I t  seems to grow best on moderately 
moist, slightly alkaline areas in these clays, usually in or bordering 
low, somewhat poorly drained places. 

Soi1 Ferti1ity.-There are many indications that, at present, 
moisture is far more important than soil fertility as a limiting factor 
of crop production in the surveyed area. In years of plentiful 
moisture most lands produce abundant crops of good quality unless 
there is serious damage by frost, rust or from other causes. Even 
very sandy lands have produced excellent crops in moist seasons. 

On the other hand the supply of plant foods in the various soils 
is constantly being depleted by cropping and other means, and there 
is little provision for return of fertility under the prevailing systems 
of farming. Furthemore, under the dry climatic condition charac- 
terizing most seasons, it is difficult to effectively use large quantities 
of manures or fertilizers under dry land systems of farming as irri- 
gation is practiced to only a very small extent. Consequently even 
though the fertility problem apparently is not at present a pressing 
one on many farms, there is no doubt that in the future it will 
require some attention. Organic matter and total nitrogen are 
rather rapidly depleted under the summerfallow system of farming 
and there are some indications of deficiencies of available phos- 
phorous. 

Chemical analyses show much lower organic matter and 
, nitrogen supglies than in most soils of the more moist prairies and 

the Park belt. However, there seems, thus far, to be Iittle serious 
lack of available nitrogen, due largely, very likely to the high 
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efficiency of nitrate bacteria under the prevailing soil and climatic 
conditions. 

A real problem on some soils will likely be the replenishing of 
organic matter supplies, especially on soils which tend to drift 
badly. Climatic conditions are not generally favorable to the 
growing of forage crops or the turning under of very large quan- 
tities of organic materlals. Probably the best method will be to 
return only a moderate quantity a t  one time and work it wkll into 
the soil during the summerfallow season. 

Practically al1 soils of the area Seem to have sufficient supplies 
of lime carbonate to make unnecessary the practice of liming. 

Careful field experiments are needed on the various soi1 types 
to determine fertility needs as well as other valuable information 
as to desirable farm practice. 

Chemical data and a technical discussion of soi1 compositiOn 
are given in the Technical Section of the report. 

Physical Composition and Drought Resistance.-Data 
given in Tables 4 and 5 in the Technical Section indicate a high 
moisture efficiency for mils of the Sceptre and Cypress Series, 
medium for most mils of the Fox Valley and Haverhill Series and 
generally low for soils of the Hatton Series and other sandy lands. 
Comparative data would also indicate greater moisture efficiencies 
for most lower land and lower slope soils as compared to most 
knolls. I t  is also clear tha t  heavy subsurfaces and subsoils are 
extremely important in rendering a soil drought resistant. Some 
lands with sandy surfaces and heavy subsoils are evidently more 
drought resistant than other soils with heavier surfaces but lighter 
subsoils. 

I 
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TECHNICAL SECTION * 
SOILS 

Soil Zones and Soil Deve1opment.-Two major soil zones. 
are represented in the area. In the discussion following, they will 
be termed semi-arid and sub-humid. Differences in general soi1 
character in the two zones correlate well with differences in climate 
and natural vegetation. Results in agriculture would indicate a 
division of the semi-arid zone into two environmental sub-zones. 
Fairly marked differences in hot summer winds and lesser differ- 
ences in general moisture efficiency seem to be largely responsible 
for this variation. However, as the distinction is apparently but 
little reflected in general soil character, the suggested division is 
not made in this report. 

The Semi-Arid Zone.-The soils of the semi-arid zone occupy 
most of the area mapped. They occur on the general level of the 
Third Prairie Steppe, at elevations varying from about 2,200 to 
2,500 feet above sea JeveJ. The topography varies from level to 
very rough. Parent materials are mostly glacial till (probably late 
Wisconsin) ; a Cretaceous formation, Pierre Shale; a Tertiary sand- 
Stone probably of the Ravenscrag formation; and Tertiary lacus- 
trine deposits. 

Dependable meteorological data * * are scarce. A fair average 
for mean annual precipitation seems to be about 13 to 14 inches, 
with a growing season distribution of a little over 50%. Mean 
annual temperature averages about 38’ to 41°F and length of frost 
free growing period about i20 days. Winter temperatures occas- 
ionally reach -45°F and summer temperature 98°F. Hot summer 
winds are characteristic of much of the area. 

Natural vegetation is typically of the northern short grass 
plains type. A fairly detailed discussion of species and associations 
is given under the heading “Ecology”. 

The normal soils of this zone are characterized chiefly by their 
grayish brown color; by comparatively thin eluvial horizons (6 to 
10 inches) for normal, medium textùred soils; and by the presence 
of a fairly well marked zone of lime carbonate concentration (con- 
sidered here as the B horizon). More detailed descriptions of pro- 
files are given under the discussion of zonal profiles. 

The Sub-Humid Zone.-Soils of the sub-humid zone occur 
on the Cypress Hills Plateau at an elevation ranging from about 
3,000 feet to 4,000 feet above sea level. Only a comparatively smaii 
portion of this zonal belt is mapped in this survey area. 

Meagre meteorogical data from Klintonel shows an average 

, 

- 
*This division of the Report ia given primarily for those ddring information or a 

**Figures here aven are based on data from Maple Creek within the area. md 

technical rather than popular or practical nature. 

Nashlyn, Swift Current and Medicine Hat, Alberta, near the area. 

-- 
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mean annual precipitation for this zone of a little over 17  inches 
(1910-1921) and a mean annual temperature of 35.2’F. Depend- 
able data for frost dates and winds are not available. However, 
there is no doubt that in this zone the growing period is appreciably 
shorter and winds less frequent and cooler as compared to the semi- 
arid zone of lower elevation. 

Natural vegetation is mostly mixed northern prairie and plains 
grasses. Some tree clumps (“bluffs”) occur here and there over 
the belt. 

Parent materials are chiefly glacial till. Water worn pebble 
beds underly the glacial cover a t  fairly shailow depths in places. 

The surface soils of this zone are generally very dark brown to 
almost black in color, containing much more organic matter than 
those of the semi-arid zone. The eluvial horizons are appreciably 
thicker, the B horizon (zone of lime carbonate concentration) 
beginning about 14 to 18 inches below the surface. Furthermore 
the Bi horizon is more definitely marked by its distinct gray or light 
gray, marly color. 

Degree of maturity varies greatly over the surveyed area as 
the parent materials Vary greatly in age, topographical position and 
erosional change. This applies to both zones. 

Tbere is every evidence of quite restricted leaching, of almost 
permanently dry subsoils and substrata and of long prevailing, gras 
vegetation. Most poorly drained depressed areas contain fairly 
high to high concentrations of white alkali (mostly sodium sulphate) 
and many subsoils contain low to moderate quantities. This also 
applies to both zones. 

Zona1 Profiles.-The normal profile of the semi-arid belt 
consists of a light grayish brown, fairly loose, fine granular Ai 
horizon, 2 to 4 inches thick; a slightly lighter colored and somewhat 
more compact, moderately columnar Az, about 4 to 6 inches thick; 
a light gray to light yellowish gray,slightly columnar,rather powdery 
Bi, the upper zone of lime carbonate concentration, about 8 to 12 
inches thick; a darker gray, non-colurnnar B2, much similar to the 
Bi,  of about the same thickness; and a C horizon, gray to dark 
gray in color, with scattered, small r’eddish brown ferric mottlings. 

The normal profile of the sub-humid belt consists of a very dark 
brown to almost black, fine granular AI horizon about 2 to 3 inches 
thick; a brown to light brown, somewhat heavier and more compact, 
columnar A2 about 12 to 15 inches thick; a slightly columnar, light 
gray to gray BI (zone of lime carbonate concentration), about 8 
inches thick; a similar non columnar B2; and a dark gray C horizon, 
with scattered srnall ferric iron mottlings, grading imperceptibly 
into the  parent material. 

Influence of Ceological Origin on Profiles.-The geological 
origin of deposits on which various soi1 tvpes have developed has 
influenced profiles markedly, both through differences in composi- 
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tien of parent materials and through topography. As a separate 
discussion of Surface Geology is given later in the repprt only the 
general inter-relation of soil profiles and parent deposits will be 
discussed in these few paragraphs. 

The most marked influence of parent materials on profiles, 
both edaphically and agriculturally has been through soi1 texture. 
The Sceptre Clays and Fou Valley Silty Clay Loams are derived 
directly or indirectly (lacustrine action) from the rather soft Pierre 
Shales. The  dominance of gray over brown in their color, the very 
shallow and indistinctlv marked zone of lime carbonate concentra- 
tion and the absence of sharp differences between upper and lower 
horizons al1 evidence restricted aeration and moisture percolation 
as compared to  other types. Such soils are estremely drought re- 
sistant, superior for the area as wheat soils and rather inferior for 
livestock production. 

On the other hand the sandy soils are probably derived from 
underlying preglacial deposits and from morainic and glacial Stream 
deposits. The brown colors estending to lower depths, the much 
deeper lime carbonate horizons and sharper horizon differences, 
al1 evidence far preater aeration and more effective moisture per- 
colation. Such soils are, in general, too droughty for wheat produc- 
tion and are better suited to  rye and livestock. 

Medium textured soils of the Haverhill and Fox Valley Serieç 
have profiles of the sort given as normal for the semi-arid soil 
zone. The Haverhill types are derived from glacial till deposits 
and the Fox Valley types from lacustrine deposits. Al1 these soils 
are, in general, intermediate between the estremely light and ex- 
tremely heavy textured profiles in contrast of horizons, in evidences 
of aeration and moisture percolation, and in agricultural adaptations, 
especially in drought resistance. 

Geological origin of parent materials has influenced soil pro- 
files not only through t h e  niineral composition of parent materials 
but also through topography. Much of this latter influence, of 
course, is indirect, through the influence on climatic conditions. 
The darker sub-humid soils developed on the high bench of the Cy- 
press Hills is a striking esample of such secondary effect. 

-Throughout the whole area there is a fairly well marked cor- 
relation of profile characteristics with local topographic position 
invoiving only minor variations in elevation. Usualiy summit pro- 
files show a characteristic thinness or occasional absence of the sur- 
face horizon normal to  the zone and the texture represented. Oc- 
casionally both horizons occurring above the zone of lime carbonate 
horizon are absent. This is evidenced in road cuts crossing summits 
and in the surface soils of knolls in cultivated fields, in rolling soi1 
types. In the cuts there is usually a much thinner depth of the two  
horizons above the lime horizon as compared to lower dopes; and 
in cultivated fields light gray marly spots occur in the knolls where 
the lime horizon has been tusned up by tillage. 
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In the depressed areas between knolls and ridges, on the other 
hand, surface horizons are usually thicker than in normal and sum- 
mit profiles'and there are also differences in other horizons and gen- 
eral horizon characteristics. 

Slope profiles Vary greatly, especially in the thickness of the 
Ai and A2 horizons and therefore in the depth of the lime carbonate 
zone. In general, however, such profiles seem intermediate between 
those on summits and those in depressions. 

Apparently erosion, deposition and differences in percolation 
of moisture al1 have been responsible for profile differences correlat- 
ed with topographical position. The usually lighter texture, lighter 
color and thinner horizons on the summits indicate erosion and low 
moisture efficiency ; while the usually finer texture, darker color 
and ckeper and thicker horizons in depressions indicate deposition 
and higher moisture efficiencies. 

Such topographical differences are reflected in the nature of 
plant growth and in yields on most rolling soil types, especially in 
seasons of limited precipitation. Usually the growth is heavier and 
yields higher in low spots, in some years the production on knolls 
being \-eV low. Much of this difference is no doubt due to moisture 
differences resulting from differences in natural drainage. However, 
there is some evidence, both in pot tests and in field results, to 
indicate that much of the difference in production is the result of 
1 ower fertility in subsurface layers as compared to the surface. 

Another result of topographical influence on profiles, deserving 
of mention, is the accumulation of alkali salts in sloughs and on 
flood plains or low terraces of sluggish streams, etc. Sodium sul- 
phate usually makes up most of the Salt present. The distribution 
of the alkali in the profile depends on, and iç closely correlated with, 
growing season precipitation. 

Soi1 Series and Types.-Profile differences by which series 
and types were established correlate quite closely with variations 
in parent materials and in factors of natiiral environment. The 
correlation of soil texture with parent materials is especially marked. 
Furthermore soil texture is the primarv factor determining agricul- 
tural adaptations, for in most cases it largely determines relative 
drought resistance of soil types: and drought resistance of soils, 
rather than deficient fertility, seems largely to determine 10.1 crop 
adaptations. Consequently, series and type differentiation, based 
principally on geologial origin and soil texture, would seem agree- 
able to both scientists and agriculturists. 

The Cypress series includes soils of the sub-humid zone. Only 
one type, a Clay loam was included, as only a small portion of the 
area of the zone was mapped by the survey. The geological origin 
is glacial. The profile is essentially that given for the zone. 

The Sceptre Series includes soils derived directly or indirectly 
from Pierre Shale, a Cretaceous formation which weathers under 
semi-arid conditions into a very heavy Clay, high in silt, fine gran- 
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ular and small lumpy in structure under cultivation and sufficiently 
high in lime to effervesce at the surface. 

The profiles show far less demarkation of horizons than the 
profiles of most medium and fairly light testured soils of more 
advanced maturity. This is probably mainly the result of the poor 
aeration and sluggish moisture movement associated with such 
extremely heavy'texture. The surface ( 3  to 6 inches) is typically 
dark gray to gray with a slight hrownish tinge when dry. The  
underlying soil lacks the brown tinge and becomes gradually darker 
gray, with characteristic gray splotches of gypsum and calcium 
carbonate scattered through the soil from about the 2 to 4-foot 
depths. 

Soils of the Fos I-alley Series are of lacustrine origin, prob- 
ably of glacial age. The profiles are essentially that given for 
the semi-arid zone. The soils are characteristically high in silt wi!h 
fairly loose open sub-soils. Stones and gravel are seldom present 
except where the type becomes transitional between typical soils 
of the Fos Valley and Haverhill Series. 

Horizons are much more distinct than in the profiles of the 
Sceptre Series, and t h e  lime carbonate horizon is deeper and more 
marked. Types of the Fox Valley Series have proved to be far less 
drought resistant than soils of t h e  previous series and are conse- 
quently secondary to  them in value for wheat production. 

Although silty Clay loams are the predominant types, silt 
loams and loams occur to an appreciable estent. 

Soils of the Haverhill Series are derived from glacial ti!l deposits 
of Keewatin origin, mostly morainic in character. Profiles of 
smooth, well drained lands correspond essentially to the regional 
semi-arid profile, closely approaching the Fos Valley profiles in 
general character. They differ from the  latter chiefly in being 
somewhat darker in color, in having the columnar structure of the 
A2 horizon better developed and in containing :tones and gravel 
and more of the coarser Sand particles in al1 horizons. As the 
topography is characteristically strongly undulating to strongly 
rolling, profiles of these series Vary greatly even over very short 
distances. Such variation has been discussed in the section dealing 
with the influence of topography on profiles on page 41. Except 
where Stones are very prevalent or topography too rough these soils 
are in a general class with those of the Fos Valley Series in their 
adaptation to wheat production. 

, 

Loams and Clay loams were mapped in the series. 
Soils of the Hatton Series are derived mostly from coarse 

textured, glacial till deposits. Profiles Vary greatly, especially 
as to texture of sub-surface and sub-soils. The grayish brown AI 
and brown A2 and the comparatively deep BI (lime carbonate 
zone) indicate more intensive aeration' and moisture percolation 
than in the heavier soils thus far described. As the result of both 
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dis) and grama grass (Boutdoua graciiis) easily dominate except 
on lower, more moist spots where the wheat grasses (Agropyron 
Smithii and A .  dasystachium) and barley grass (Hordeum jubatum) 
frequently compose most of the stand. Sage brush (Artemisia 
tridentata and cana), mountain sage ( A .  frigida) and a number of 
other shrubs occur associated with the grasses on the uplmds, and 
gum weed (GrindeZia squarrosa) with those on the lower places. 

The proportion of grass species in the above association varies 
with soil types. 

The Sceptre clays are pretty well marked out by almost pure 
stands of the June grass on the uplands and the wheat grasses, 
especially A .  Smithii, on the low lands. These soils are the best 
wheat lands of the  area, due chiefly to their great drought resistance 
under cultivation. These same soils are, in general, poorly adapted 
to live stock production, due chiefly to the inadequate supply. of 
water and to the thin stand of native grass resulting from excessive 
cracking and drying of the surface during much of the growing 
season. 

Most medium soil types, such as those of the Fox Valley and 
Haverhill Series, have a characteristic mixed stand of Stipa coma@, 
Koeleria gracitis and Bouteloua gracilis. Rach species varies in 
relative prevalence chiefly with differences in relative moistness of 
soil. Under the more favorable conditions of moisture ctzfia comata 
tends to dominate. Moist seasons, depressed positions and fine- 
ness of texture (within the medium soil range) therefore tend to 
favor this latter species. 

On moderately light textured mils such as t h t  light loams and 
the heavier phases of Hatton fine sandy loam Bouteloua gracihs 
seems to find its best development. However, even on these types 
Stipa comata is frequently more abundant in moist seasons and in 
shallow depressions. 

These grasses have a reputation for quality as Pasture for live- 
stock. .S@a comata, although the rankest in growth, has the 
objectionable quality of bearing barbed seeds which trouble 
livestock when the seeds are mature. 

In general it mav be said that pure or almost pure stands of 
Koeleria gradis  indicate the best wheat lands, and that mixed 
stands of the three type grasses with generous proportions of each, 
in general, occur on lands moderately good for wheat production. 

On the Cvpress Plateau, in the sub-humid belt, a t  higher 
elevation, the three semi-arid grass species occur, with Stiga comata 
dominant. At the same time these species are supplemented by oat 
grass (Avenu Hookerii) fescue grass (Festuca viridula) and other spe- 
cies common to the prairie plains or intermediate soil-climatic zone 
of the province. There are also differences in herbs and shrubs. 
Sage brush, for example, is less abundant. Lands with such stands 
of native vegetation are relatively high in organic matter and fav- 
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alkali is usually of the white type, sodium sulphate predominating. 
Prevalent species of plants are greasewood (Sarcobatus vermiculutus ) 
purple samphire (Salicornia rubra),  Salt grass (DisLichlis s@cata) 
and gum weed (Grindclia sqziarrosa). Lands with such vegetation 
are practically always too alkaline for grain production and are 
usuallv used for natural Pasture and w-ild hay. 

Weed Distr ibut ion b y  Soi1 Types.-Although weed distri- 
bution is greatly influenced by many artificial factors weeds in t h e  
area do show a marked adaptation to soil types. 

French weed (Thlaspi arvense ), wild mustard (Bî.assica arzfen- 
sis), wild sunflowers ( Ileliantlzus spp .  ), harets e a r m u s t a  f d 
(Conringia orientalis) and poverty w-eed ( Iza axilarzs) are quite 
characteristic of the Sceptre soil types. Poverty weed occurs on 
this type in moderately moist, slightly alkaline places, usually 
somewhat lower than surrounding lands. Russian thistle (Jalsola 
kali L. ) and tumbling mustard (Sysimbrium altissimum ) also occur, 
but are far less abundant than on medium and light soil types. 

Russian thistle and tumbling mustard are dominant on me- 
dium testured upland soils of the Fox \-alley and Haverhill Series,. 
the former weed easily dominating in dry years and on the driest 

~ 

soils. 
R.ussian thistle easily dominates on most sandy soils with tumb- 

ling mustard usually aÏso abundant. 
On the soils of the Cypress Series under their more favorable 

moisture conditions, wild oats (Avenufatua),  French weed and other 
moist zone weeds become important. Other weeds occur in t h e  
belt, but usually not in abundance, escept in isolated inestensive 
areas, such as low, rroist places n-here moist belt weeds are occas- 
ionally fairly plentiful. 

CHEMICAL DATA 

Reaction, nitrogen and organic matter determinations were 
made on samples representing various soi1 types in the area. Ad- 
ditional determinations were made for the various horizons of 
a profile of Fos I-alley silt loam. The profile of this type \$as con- 
sidered a good representative of t h e  regional profile of the semi- 
arid zone. Results of these tests are summarized or tabulated be- 
low. Samples were of native sod unless otherwise noted. 

The phosphorous and potash Composition of the Leader-Maple 
Creek soils is not given. Hom-ever, reference is made to such 
determinations for samples of the S w i f t  Current area * which horders 
the Leader-Maple Creek area to  the east. Soi1 types in the two 
areas are practically identical. 

Reaction.-The pH values of surface soils of medium and - 
*Soi lSurvey Report So .  2, Supplied by Department of Extension, Vniversity of 

Saskatchewan. 
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heavy types of the semi-arid zone are typically 7.2 to  7.6 although 
occasional Sceptre Clay samples run as high as 8.8. 

The  surface samples of the sandier types are typically about 
7.2,  some running as low as 7.0.  Those of the Cypress Series in 
the sub-humid zone are most frequently about 7.0. 

Subsurface and subsoil horizons typically range from 7.2 to  
8.0, occasional samples running as high as 8.8. Such high pH 
values seem to  be due to sodium bicarbonate and traces of sodium 
corbonate. 

Most surface soils of the Sceptre Clay and light Clay and of the 
Fox Valley siltv Clay loam and silt loam types have sufficient lime 
carbonate to effervesce with dilute HCl. Most of the lighter types 
of the semi-arid zone effervesce at depths of from 8 to  1 2  inches 
below the surface. In  the Cypress series, of the sub-humid zone, 
effervescence occurs usually below the 1 6  t o  20-inch depth. 

Alkali accumulations are frequent in depressed areas and 
seepage points, especially in the semi-arid zone. A number of 
tests indicate that  the predominant salt is sodium sulphate and that  
sodium carbonate is seldom sufficiently abundant to  influence crop 
growth. Native plants indicating high concentrations of alkali 
are discussed under “Ecology” on page 46. 

Nitrogen and Ignition.-In Table 2 which follows, are given 
nitrogen for samples of various soi1 types of the area. 

S E p l e  1 Horizon Depth iT$l $%%Le 1SagiIe1 
Horizon Depth 

Inches Inches 
t rogen 

Soi1 
Type 

Total % 
Ni- 

Sceptre 
heavy ciay 

Sceptre 
h e a w  
Clay (compoû 
ites ) 

Cypress Clay 
l O a m  

- -- 

Fox Valley 
silty Clay l’m 

Fox Valley 
silt loam 

4-16 8-24 

L137 10-4 
4-14 

L130 O 7 
17126 

L115 0-6 
16-1i 1 

6-18 

0-7. depression 

Hatton 

Dunesand 1 LI14 0-7 

trogen 

,1287 
,0583 -_ 
,2268 
,0742 

,1680 
,0818 

~ 

,1943 
3660 

1793 
0816 ‘ 
,1143 
-~ 

Ignition tests for approsimating organic matter gave the fol- 
lowing results with composite surface sod samples of t h e  various 
soi1 types: Sceptre heavy Clay, 7.4%; Cypress Clay loam, 10.85%; 
Fox Valley silty Clay loam, 6.26%; ha t ton  sandy loam, 3.72%; and 
dune Sand, 3.22y0.  

Both nitrogen and ignition tests indicate that the Cypress 
Series of soils contain the greatest supply of organic matter and 
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nitrogen and the dune sands the lowest. The Cypress types are 
in the sub-humid zone while the other soil types are in the semi- 
arid zone. 

Of the semi-arid types the Sceptre heavy Clay and Haverhill 
Clay loam have the greatest supplies. The former soil is high in 
moisture efficiency because of its extremely heavy texture and the 
latter probably because of both its heavy texture and its more 
favorable precipitation and lower evaporation, resulting from its 
slightly higher elevation and rolling topography. 

In  comparison with soil types of the more humid black soil 
Park zone to  the east and north, the park soils in general have two 
to  three times as much organic matter and nitrogen as the soils 
of the area herein described; and the organic matter in the former 
soils extend to  much greater depths. The gray podsol-like timber 
soils, on the other hand, have less nitrogen and organic matter. 

A comparison of some significance is that of the nitrogen of 
native sod of Haverhill rolling loam, for knoll and depression. There 
is almost double the amount in the depression that there is on the 
knoll, due largely, no doubt, to a marked difference in moisture 
efficiency. The contrast is usually evident in agricultural produc- 
tion and also in type and stand of native vegetation in most rolling 
soil types of the. area. 

The Regional Profile.-Below are given chemical data  for the 
profile of Fox Valley silt loam, considered quite representative of 
the regional profile of the semi-arid zone. 

Horizon witb 
Constitiients Maximum 

Percentage 

Table S.-Chemlcal Data for Rome of Fox Valley Sut barn 

Horizon with 
Minimum 
Percentage 

Organic Natter 
liitrogen 
H2Oat 105°C 
CO2 
Sioz 
A l z O s  
Fe203 
Ca0 
MgO 

2 4  1 6 7  
O 07 O 22 6 51 

77 41 73 69 65 49 
11 04 12 14 9 35 

j 3 13 3 64 2 88 , 1 87 1 99 9 84 
1 1 3 9  1 8 1 1 2 7 0  

1 . 5 0  
2 .41  

75 .18  
9 . 7 9  
2 . 5 2  
5 . 7 5  
2 . 4 7  

0-5 
0-5 
5-10 

10-16 
0-5 
5-10 
5-10 

10-16 
10-16 

16-33 
0-5 

10-16 
10-16 
16-33 
0-5 

i 0-5 

The total phosphorous content of surface soils of the Swift Cur- 
rent area, bordering the Leader-Maple Creek area on the east, are as 
follows for a number of samples: dune Sand, .04îa/0; fine sandy 
loam, .048%; light loam, .062%; Clay loam, .052y0; and Clay, .061%. 
The potassium content of the same soils are as follows: dune Sand, 
1.47%; fine sandy loam, 1.48y0; light loam, 1.69%; Clay loam, 1.79 
%; and Clay, 1.87%. The soils above represented are considered 
so nearly like the types of similar textures in the Leader-Maple 
Creek area that  the data wcirranted presentation. 
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compared to the knoll sample of Haverhill rolling loam, is due to a 
greater organic matter content as well as to  somewhat heavier 
texture. This difference is frequently strongly reflected in com- 
parative drought resistance of knolls and depressions of most 
rolling types. 

SURFACE CEOLOCY * 
Pre-Glacial.-The mineral particles of the soil being derived 

from weathered or decayed rocks, i t  is of interest to obtain al1 the 
information possible with regard to the underlying rock, and al- 
though the soil which now covers most of the province is the result 
of comparatively recent glacial and water action, its matrix, or the 
bulk of Ynineral matter, is derived from the underlying rocks. 

Rocks of Cretaceous age are found underlying the prairie over 
most of the Province and in passing eastward or northward to the 
Pre-Cambrian rocks of Manitoba and Northern Saskatchewan, a 
series of Mesozoic and Palaeozoic sediments with gentle south- 
westerly dips are met; deep borings at various points in Saskat- 
chewan have shown that these beds estend under t h e  Cretaceous 
sediments. In passing southward to the more elevated portions 
of Southern Saskatchewan, Tertiary sediments overlying the Cre- 
taceous are met. 

Within the Leader-Maple Creek area Tertiary sediments are 
found on the Cypress Hills, the remainder of the area being under- 
lain by Cretaceous sediments. 

As indicated above the influence of the sediments upon the tex- 
ture and chemical properties of the soil is masked throughout most 
of Saskatchewan by the subsequent glacial and fluviatile redistri- 
bution which has affected the older sediments, and is rarely seen: 
There are esceptions, however, and in the Cypress Hills certain 
areas are found such as those mapped as Cypress Hills Loam or 
Clay Loam with gravel subsoil, where the gravel suhsoil which is 
a great handicap to agriculture, consists of beds of solid conglomer- 
ate of Tertiary (Miocene) age, known as  the Cypress Hills Beds. 
Where the conglomerate has been covered by a thickness of heavier 
teïtured material or glacial drift, the underlying conglomerate 
becomes an asset to the district owing to its being a water bearing 
horizon. 

Sands of Cretaceous Age, known as  the Belly River Sand-, 9 come 
to  the surface of the prairie in various places and give rise to areas 
of light sandy soil and in many cases to  Sand dunes. The Great 
Sand Hills area cannot be definitely quoted as an exatnple of this, 
though the Sand itself is probably derived from Belly River Beds, 
and brought to the present locality by water action and finally 
drifted by wind. 

The Pierre Shale, a formation of Cretaceous Age and overlying 
the Belly River Beds is very comrnonly found near the surface. 

, -  
*By Professor F. II. Edmunds. Department of Geology, University of Saskatchewan 
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Since the shale is variable in composition we find that  in some local- 
ities i t  gives rise to a fertile Clay soi1 whereas in others to a tough 
saline or alkaline Clay on which develops the land comm 
known as “burnt-out”. Both these types are to be found wit in 
the area, the rolling Clay land north of Prelate represents the fertile 
type, also the whole of the Clay belt is derived from Pierre Shale 
which has been redeposited by water. Fortunately the latter type 
is limited in extent and since i t  occurs to the north-east of Leader 
near the river, i t  has been mapped with the eroded country. 

Glacial Geo1ogy.-The Tertiary period ended with a change 
from avery temperate to  a frigid clirnate, and during Pleistocene time 
the whole area was over-ridden by a continental glacier which had 
its centre at some area West of the Hudson’s Bay from whence i t  
estended radially, reaching, when a t  its maximum, considerably 
south of the internatioqal bouindary. 

Glacial Drift consists of Stones and boulders incorporated with 
Clay, silt and Sand, and is frequently called boulder Clay. The  
Stones and boulders were carried from the Palaeozoic and Pre- 
Cambrian rocks which outcrop to  the north and represent many 
types. The Clay, silt and sands originate in part from the broken 
and crushed fragments of the rocks, and largely from the soi1 
and earthy covering of the weathered rock, which existed prior to 
glaciation. Mixing of the heterogeneous material took place in the 
slowly moving base of the ice sheet. I t  is probable that overload- 
ing at the bottom of the ice sheet took place more readily on the 
prairie where the underlying material consisted of soft shales and 
sands, than on the harder Palaeozoic and Pre-Cambrian rocks of 
the north and as a result the Cretaceous sediments, although dis- 
turbed and to some extent mixed with fresh material, have not been 
transported any great distance. 

Althoitgh some areas of good farm land have been destroyed by 
glaciation the general tendency was to improve the value of the 
soils, the soils and fresh mineral material from the north having 
enriched the soils of the prairie to a considerable extent. 

Glacial Soi1s.-Rolling belts of sandy and fine sandy loam, 
of loam and Clay loam are to  be found scattered throughout the 
area. The material composing these belts is for the most part 
glacial drift. The soils contain numerous Stones and boulders of 
northern origin, though the testure is determined by that of the 
underlying sediments, these moranic belts of glacial drift consisting 
of weathered Cretaceous or Tertiary sediments mixed with and 
enriched by fresh minerals. 

The topography of al1 the belts of moranic land is character- 
istically the same, and is often called “Knob and Kettle” topography 
because of the hills or knobs and the depressions or kettles into which 
the surface of the land is broken. The drainage is very immature 
and no through valleys have developed, run-off water drains down 
the hills collecting in the depressions, graduallv seeping into the 
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ground. There is usually a good water supply to be obtained at 
shallow depths in typical moranic belts. The roughness of the 
country varies to some extent and is affected by the spacing of the 
hills and by the height, this and stoniness which is variable, are fac- 
tors which materially effect the agricultural adaptahility of the land. 

I t  will be seen from the map that the morainic belts generally 
trend in an east-West direction, this is modified in the north-east 
part of the area where the trend is north-West to  South-east. In 
the west and central parts of the south, belts of glacial drift a r e  
found banked up against the northern slopes of the Cypress Hi1., 
the trend of these belts beinç determined by the trend of the hlll 
siope and not conforming with the east-West trend observed else- 
where. A significant feature with regard to  the morainic belts 1s 
that they are generally higher in elevation than the surrounding 
country. 

Post Glacial Ceo1ogy.-Outaash materiai heposited at the 
edge of the ice ske t  is commonly met with in Saskatchewan. 
However, within this area there are but few, the irregular patches 
of gravelly sandy loam soils in the large belt of Hatton Fine sandy 
loam being the principal representatives of this type of soil. The 
finer material, often silty, would be transported by rivers for con- 
siderable distances and only deposited in espanses of open water, 
thus extensive areas of lake deposited material are to be found. 
Lacastrine, alluvial, and aeolian soils may al1 be considered as  post- 
gIacial deposits. 

Lacustr ine Soils.-Le\-el stretches of land -4th Clay, light 
Clay, silty Clay loam, silt loam, light loam and very fine sandy loam 
soils are the result of the action of water and represent material 
deposited in the beds of lakes. 

These areas are generally level. Moderate undulations or 
rolls are the result of uneveness in the original lake floor. Usually 
Stones are absent and the occasional ones found have probably been 
rafted into the lake on floating ice and subsequently dropped as  the 
ice melted. Examination of deep cuts in some of these soils-p?r- 
ticularly the light clays-shows a banded structure, the bands being 
known as varves, represent seasonal deposits and consist of alternate 
bands of fine Clay material deposited during the winter seasons, and 
bands of coarser or silty material deposited during the summers. , 
In Sweden and in Eastern Canada and the Eastern States varves of 
this nature have been used to calculate the rate a t  which the ice 
retreated from the country. 

A few areas, usually situated along creek valleys, of alkaline 
Clay soils, represent recent lake bed deposits. The  high alkali con- 
tent of these soils compared wIth the other extensive areas of lake 
soils, is due to the prolonged occurrence of lakes in these sites and to  
the fact that  they have been fed by streams which drain consider- 
able areas of land from which the water has leached soluble salts, 
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and not as in the case of other lake soils by fresh water melting from 
the ice. 

Alluvial Soi1s.-River deposited soils are rare a ithin the area, 
the chief representatives of this type being situated on the flats 
bordering the South Saskatchewan River. 

Aeolian Soi1s.-Material which has been drifted by the  wind 
is comparatively common in the area and the numerous and es- 
tensil-e Sand dune areas show the vast arnount of drifting that has 
taken place. I t  is probable that the sands now forming the dunes 
were water deposited as lacustrine material but being readily trans- 
ported by wind, were blown into dunes. 

Beits of rolling silt loam and more generally, silty Clay loam 
are not infrequently met with in the eastern sections of the area, 
the absence of Stones or boulders within these belts and the silty 
texture point to their heing of wind-blown origin, and therefore 
loessial soils, comparable in texture and origin to the soils of the 
Mississippi Valley. As the ice retreated northward a t  the end of 
glacial time a large amount of material would be esposed to the 
action of the wind owing to the absence of a protective covering by 
vegetation. As a result dune-like hills of silty material would be 
formed which eiFentually hecame rounded. 



APPENDIX 

Table 6.-Soil Classes* Based on Proportions of Soi1 Separates 

1.-Soils containing less than 20% of silt and clay: 
1. 

2. 

3. 

4. 

1. 
2. 

3. 
4. 

1. 
2. Silt loam: Under Clay and over 50y0 silt. 
3. 
4. 
5. Clay: Over 30% clay. 

Coarse sand: Over 257, fine gravel and coarse sand, and under 

Medium sand: Over 257, fine gravel, coarse and medium sand, 

Fine sand: Over 50% fine Sand, or under 2.57, fine gravel, coarse 

Very fine Sand: Over 5OYi  verg fine Sand. 

Sandy loam: Over 25% fine gravel, coarse and medium Sand. 
Fine sandy loam: Over 50% fine sand, or under 25% fine gravel, 

coarse and medium sand. 
Very fine sandy loam: Over 50Y0 very fine sand. 
Sandy clay: Under 30% silt. 

Loam: Under 207, Clay and under 5OY0 silt. 

Clay loam: From 20% to 30% Clay and under 50% silt. 
8ilty Clay loam: From 207, to 30% clay, and over 50% silt. 

507, of any other grade. 

and under 507, fine Sand. 

and medium Sand. 

Il.-Soils containing 20% to 50% silt and clay: , 

III.-Soils containing over 507, silt and clay: 

*Systsm established and used by the United States Bureau of Soils. Refer to pages 4 and 
5 for an explanation of the system of classification. 

Table 7.-Sizes of the Soi1 Separates * * Used in the Classification in 
Table 6 

Grade Names of Separates 

Fine gravel 
Coarse sand 
Medium sand 
Fine sand 
Very fine Sand 
Silt 
Clay 

Diameter of Separates 
in millimeters 

2.0 to 1.0 
1.0 to 0.5 
0.5 to 0.25 , 
0.25to 0.10 
O.lOto 0.05 
0.05to 0.005 

Less than0.005 

**Table 4. page 50, gives the percentages of the separates for various sampies from the 
Leader-?\lapie Creek area. 
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Table 8.-Acreages of Field Crops by Municipalities and Local Improvement Districts, Dominion Census, 1926 

Crops 

______-a 

Spring Wheat. 

FaIl Rye 

Spring Rye. 

Oats 

Barley 

Fiax 

- 

_____- 
$ ('orn(forage) 

Sii nf 1 ow car 

Potat oes 

Grains(Hay) 

BromeGrass 
___ 

Western 
Rye Grass 

Sweet Clover ______ 

Munioipalities and Local Improvement Districts 

* *  * * 
109 110 111 112 139 140 141 142 169 170 17. 

58872 20037 18581 14753 40786 11972 24128 19694 66927 11792 56501 

355 654013875 6169 3574 2902 7M4 3559 790 640 133. 

234 786 1003 21 1552 341 1951 191 1962 410 19( 

8322 4716 3760 1291 5801 2907 2321 85211713 2220 4742 

171 647 755 236 107 20 499 59 666 281 1421 

100 18C 68 103 52C 50 - - 400 - 15( 

- 135 371 34 15C 49 27 30 18 - 

----__ ~ - ~ -  
____- - - -________~_____- .~  

-- ----_-_-_ ____ 

-____ -___-_ _ _ _ _ _ _ _ ~ - - -  
____- _ _ _ _ _ _ _ - _ - ~  
----- __ ____ 

_____-___-~___ - 

1(! 1 l r , - - - - - -  

92 62 84 52 55 42 38 27 68 21 5: 

_ -  
c_ ~ - - _ _  

_ _ _ _ _ _ _ - _ _ ~  _ _ - - _ _ _ _ ~  
289C - - - 19 138 25 5C 6 350 - 

312 381 108 11 I l5  70 272 - 200 50 - 
__ ___ 

_______----_____________- 

150 15 5 - 10 - 3027 - 29 - - 

110 34 12 4 436 6 158 - 45 - - 
~ - -  

_ _ _ _ ~ - - _ _ _ _ _ _ _ _ _ _ _ _ -  

by number ) 

64421 10186~97099~96437~141469~40621~883078 

1524 

24 

414 

204 

16 

57 

8 

- 350088185381285 12391535085701193 

245 305 2525 1023 53194 

441 859 244 260 10469 

28781340011961 13512 3608 94006 

484 355 636 307 7065 

30 2650 

25 44 107 35 1047 

~ _ _ - - - ~  

___--___-_- 
312 533 - __-_____-- 

_ _ _ _ _ _ _ _ _ _ ~  
31 - _ -  5 -  - 

__- 
86 60 264 30 1092 

43 438 155 75 4197 
~----- 



Table 9.-Population * by Municipalities and Local Improvement 
Districts * * for 1926, 1921, 1911 and 1901, Dominion Census. 

Municifhlity or, Local 
Improvement District * * 

Carmichael s o .  109' 
Piapot x o .  110 
Maple Creek No. 111 
L. 1. D. * * No. 112 ' 
Gu11 Lake No. 139 
L. 1. D. * * No. 140 
Big Stick No. 141 
Bitter Lake No. 142 
Pittville Xo. 169 
L. 1. D. * * S O .  170 
Kechleville ?\o. 171 
Enterprise No. 172 
Rliry Creek Bo. 229 
Ciinworth ?;o. 230 
Happyland Ko. 231 
Deer Forks S o .  232 

1926 

1484 
1063 
785 
783 

1026 
440 
819 
665 

1401 
48.5 

1733 
1131 
1459 
1822 
3,587 
1 OS3 

1921 

1378 
1015 
952 
944 

1104 
564 

1048 
IO20 
1696 
498 

2163 
1342 
2003 
1863 
4 1% 
1617 

191 1 

683 
39 1 
719 
271 
.506 
293 
372 
359 
422 
3.5 

249 
133 
796 
376 

1466 
211 

1901 

25 
131 
170 
29 
44 
6 
3 

34 _ _  
__ 
__ 
__ 
- 
- 
__ 
_- 

*Only about two-thirds of the areas of municipalities Nos. 109. 110 and 111 
and of local improvement district Xo. 112 are within the surveyed area. The 
figures here given are for the full areas of these units: 
* *Local Improvement Districts do irot have the regular organization of 
municipalities, but are administered hy the Department of Municipal Affairs, 
Regina. 
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Table 10.-Population of Towns and Villages for 1926. 1921. 1911, and 
1901, Dominion Census 

1926 Towns and Villages 

Towns- 
Gu11 Lake 
Leader 
Maple Creek 

1921. 

Villages- 
Abbey 
Burstall 
Carmichael 
Estuary 
Hatton 
Lancer 
Lemsford 
Piapot 
Portreeve 
Relate 
Sceptre 
Shackleton 
Tompkins 

908 
526 
930 

200 
173 
86 
98 

122 
131 
39 

230 
80 

403 
232 
83 

266 

788 
765 

1002 

180 
179 
60 

216 
210 
131 
37 

232 
71 

446 
266 
99 

254 

w 
1911 1901 

a 






