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PREFACE 

T HE Saskatchewan Soi1 Survey is conducted by the Department 
of Soils, University of Saskatchewan, Saskatoon, with the co- 
operation of the Provincial Department of Agriculture, Regina, 

and the Dominion Department of Agriculture, Ottawa. The project 
owes its inception to a resolution 
ference held at Swift Current, Sas K 

assed by the Better Farming Con- 
atchewan in 1920. Field work was 

commenced the following year. 
The present report with the accompanying maps is the tenth to 

be published. It includes within the area mapped, a11 areas covered 
in the former reports, which, with the exception of Report No. 9 of 
Southwestern Saskatchewan, covered only the relatively small areas 
of a few municipalities. Certain necessary revisions were made of these 
earlier maps. The mapping is on the scale of a broad reconnaissance 
survey. Some mapping has been done beyond the northern limits 
(Township 48) of the maps accompanying this report. It is expected 
that an extension of soi1 survey work in the northern areas Will permit 
further publications covering the areas lying north of that included 
in the present maps. 

The first purpose of the soi1 survey is to classify and map soils, 
to examine their physical and chemieal nature, and to determine as 
far as possible their agricultural adaptations and possibilities, as well 
as the main problems associated with the.various soi1 types encountered. 
This information provides a clear picture and inventoryrof the soi1 
resources of an are?, and makes possible an accurate correlation of 
agricultural production with the chief factor affecting its success- 
that is, the soil. 

However there are many other important uses to be made of the 
information incorporated in the report and shown on the soi1 maps. 
In the first place it serves as a basis for both soi1 and agronomical 
investigations. The relation of soi1 type to crops and farm practises, 
weeds, plant diseases, insect pests, soi1 drifting, and soi1 fertility are 
some Illustrations of this statement. It also serves as a guide to the 
important consideration of land utilieation, and to a11 administrative 
departments concerned wïth land and agricultural policies. Land and 
loan eompanies, banks and other financial institutions are among the 
most consistent users of the information obtainable from the maps and 
reporm. In highway engineering, increasing use is being made of them, 

TO those who contemplate obtaining land the information should 
prove a useful guide as to suitability of soi1 and climatic conditions in 
the locality they may have in mind. 

Finally, to the farmer the maps and report Will provide the basis 
for obtaining the best available information on problems of production 
as related to his particular soi1 conditions. This should enable him to 
correlate his conditions with those of neighbouring or distant areas, 
and should serve as a guide to the advisability of making adjustments 
to new conditions as they arise, as well as to the possibilities of their 
success. 
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SOIL SURVEY OF SASKATCHEWAN 
Ry A. H. Joelf, J. Mitchell, F. H. Edmmds 

and H. C. MOSS* 

SUGGESTIONS REGARDING THE USE OF 
THE MAP AND REPORT 

This publication consists of a soi1 map and a report. Neither is 
complete in itself and both should be referred t,o when seeking 
informat.ion on Saskatchewan soils. 

The Map.-The soi1 map is published in four separate sheets 
covering respect.ively the southwest, northwest, northeast nnd 
southeast sections of the surveyed area. 

Townships, consisting usually of 36 sections or square miles, may 
be readily located by referring to township and ra.nge numbers on 
the borders of the map. Sections are outlined by smaller squares 
within the t,ownships. A diagram is included on the map for those 
not acquainted with the Canadian system of numbering sections. 

Cities, towns, country post-offices, railways, together with lakes, 
rivers and ot,her natural feat,ures are shown on the map. 

The various soils locat.ed on the map are differentiated by colours, 
letter combinations and symbols. Al1 these features are explained 
in the legend and the kind of soi1 present in any locality may be 
readily located and identified. 

The colours chiefly refer to the surface textures of the soils, and 
these are shown in the legend, together with the letters used to 
designate individual textures. The letter combinations found on 
the map refer t,o t.he soi1 series and type. Thus the first letters 
constitute an abbreviation of the stries name, as R for Regina series. 
The second letter or letters refer to the type or texture, as HvC for 
heavy clay. Special colours and letters are used to indicate poorly 
drained (alka.li) soils and rough broken eroded land. A brief but 
useful description of ëach soi1 series is given in the map legend. 
The topography, a.nd presence of gravelly, stony, or alkali subsoils 
a,re also shown on the map and explained in the legend. Finally 
the soi1 zones, which indicate the prevailing conditions of climate 
and native vegetation, are indicated. Any soi1 located on the map 
and identified from the map legend, may be studied in greater 
detail by reference to the report, where t,he soi1 series are discussed 

tFormerly Professor of Soils, ‘LTniversity of Saskatchewan, nom with Soi1 Conservation Service, 
U.S. Dept. of Agriculture. 
*Acknowledgment is specially due to H. W. E. Larson and A. P. Tzogoeff, and to the following 
who at V~&US times assisted in Beld and laboratory work in connection with this survey-C. L. 
Clemow, F. Riecken, C. L. Wrenshall, 11. E. Peech, R. A. Fisher, A. E. Stalwick nnd J. S. Clayton. 
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individually. The report is particularly useful for those who desire 
to secure information regarding the characteristics, fertility, and 
agricultural adaptations of the main soi1 types found in the Province. 

It is not intended that the soi1 map shali be used in the purchase 
or valuation of farm land withou.t a persona1 inspection, since this 
soi1 survey is not sufjkiently detailed to show the soi1 variations which 
may occur on individual farms. However, the map and report when 
properly used, furnish valuable information which Will qreatly assist 
in estimating the productive value of individual parcels of land. 

The Report.-The report is divided into a number of sections 
and the topics dealt with in each are listed in the table of contents. 
The general features of the area, such as topography, climate, 
general agriculture, history of population, etc., are first discussed. 
Subsequent sections deal with the relation of soils to plant growth, 
an explanation of the Saskatchewan system of soi1 classification, 
and a discussion of each soi1 series and t.he related types. The 
remainder of the report is devoted to some problems relating to 
soils and agriculture in the province, a general discussion of the 
geology of Saskatchewan and a consideration of the morphology and 
composition of Saskatchewan soils. Finally an Appendix is included 
which contains a considerable amount. of data in the form of tables, 
covering population statistics, meteorological records, and other 
information of a similar nature. A number of sket,ch maps and 
photographs are also included in the report. 

GENERAL DESCRIPTION OF THE AREA 

Location and Extent.-The area included in this soi1 survey 
lies roughly between 101’30 and 110” West longitude, and between 
49’ and 53”lO’ Nort,h latitude. It is located in the southern half of 
the Province of Saskatchewan and covers an area of approximately 
100,000 square miles or about two-fifths of the total area of the 
province. A number of Indian reservations and forest reserves 
located within the area could not be thoroughly traversed, due the 
absence of roads, and in these cases the soi1 boundaries were not 
determined. 

On the east, the area is bounded by the Province of Manitoba, 
on the west by the Province of Alberta, and on the south by the 
United States of America as represented by the States of North 
Dakota and Montana. The northern boundary, for about three- 
fourths of its length, runs from west to east along the northern 
limits of Township 48, but this boundary is broken in the northeast 
by a rough hilly area which forms part of the more northerly forest 
region. 

Topography.-Southern Saskatchewan lies within the physio- 
graphie region known as the interior continental plain. In Canada 
this region comprises the prairie areas of Manitoba, Saskatchewan, 

2 



and Alberta, which lie between the Laurentian Plateau on the north 
and east and the Cordilleran or Rocky h/lountain region on the west. 
For a general discussion of the geology of Saskatchewan see section 
on Geology. 

This vast area slopes generally to the east and northeast. The 
surface is undulating to rolling, broken by the valleys of streams and 
by a number of esca.rpment,s, small hills and plateau-like elevations. 

Within the surveyed area, an escarpment known ‘as the Missouri 
Coteau is a prominent topographical feature. From a point on the 
International border, south of Weyburn this escarpment follows a 
general northwesterly direction to the northern edge of the area, 
northeast of Jack Fish Lake. The Coteau is from 200 to 500 feet 
higher than the surrounding count,ry. It consists of a series of ridges, 
broken by several wide and deep river valleys. 

West of the Coteau, the general elevation of the land is greater 
than that to the east, ranging from 2,000 to 2,500 feet above sea 
level. This otherwise generally level country is broken by the 
Cypress Hills and Wood Mountain near the southwestern corner 
of the province. These elevations represent plateau-like areas, 
which, t,hrough erosion, are now dissected by numerous deep valleys 
and coulees. The average height is just over 3,000 feet above sea 
level, but there are a number of points in the Cypress Hills which 
exceed 4!000 feet. These hills constitute the highest elevations in 
the provmce . 

East of the Missouri Coteau the general elevation of the land 
ranges from 1,400 to 2,000 feet, the lower elevations occurring near 
the Manitoba border. A part of the Carrot River Valley, to the 
north of Tisdale, is t.he lowest. point in the surveyed area, with an 
elevation of 1,300 feet. This surface is broken by a number of 
isolated hills, most of which range in height from 2,000 to 2,400 feet. 
The most import,ant of these elevations are the Porcupine and 
Moose Mountains and the Pasquia, Thickwood, Touchwood and 
Beaver Hills. 

Many smaller areas of rolling and hilly land are appropriately 
indicated on the soil map. The valleys of rivers and creeks extend 
from a few feet to several hundred feet below the general level of the 
country. The more prominent elevations and the deeper valleys 
relieve the monotony of the prairie landscape and afford a welcome 
variation in topography. 

Apart from the above features the surface of the surveyed area 
varies from gently undulating to gently rolling. A number of very 
level districts represent the beds of ancient lakes. Examples of the 
latter occur in the vicinities of Regina, Rosetown and Melfort. 

A map showing the general physical features of the province is 
given in Figure 1. 
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Drainage.--Drainage is mainly to the north and east, conforming 
to the general slope of the interior plains region. The system of 
drainage consists eit.her of exterior drainage, where the streams flow 
out of the area and empty finally into the sea, or interior drainage, 
where the streams empty int,o depressions situated wit,hin the 
surveyed area. 

The exterior drainage is effected mainly by the Saskatchewa.n 
and Assiniboine Rivers and their tribut,ariee. The former river 
consists of two branches-the North and the South Saskatchewan 
which, rising in the ,Rocky Mountains, flow through the western 
and northwestern part of the area, and unit.e just east of Prince 
Albert. From this point the combined waters flow northeastward, 
ultimately reaching Hudson Bay, through Lake Winnipeg and the 
Nelson River. The North and South Saskatchewan Rivers serve as 
an excellent source of mater for a number of cities and towns. It is 
interesting to remember that in the early days of settlement t.hese 
rivers were the main routes of travel. 

The Assiniboine River rises in the Porcupine Hills and flows 
southeasterly into the province of Manitoba, alt,hough its waters 
like those of the Saskatchewan ultimately flow into Hudson Ba.y. 
The Assiniboine, through its tributaries, the Qu’Appelle and Souris 
Rivers, drains the southeastern section of the Province. 

The Qu’Appelle River flows eastward through a deep, well- 
wooded valley to reach the Assiniboine just east of the boundary 
of the Province. 

It is a significant fact that the only large rivers of the area are 
the Saskatchewans and that most of their waters are derived from 
the mountains. The other streams are quite small in comparison. 
Very little of the precipitation of the western prairies is lost through 
exterior drainage. 

While most of the exterior drainage is to the north and east into 
Hudson Bay, a notable exception to this occurs in the extreme 
southwest corner of the Province. Here the southern slopes of the 
Cypress Hills and Wood Mountains drain into the Missouri River 
in the United States, and form part of the Gulf of Mexico drainage 
system. 

The local or interior drainage is comprised of small rivers and 
creeks; many of them flowing only in the spring or during periods of 
unusually heavy rainfall. These flow into local depressions or 
undrained lakes, and the water is largely lost by evaporation. The 
largest lakes are Big Manitou, Jack Fish, Quill, Last Mountain and 
Johnstone Lakes. There are, however, hundreds of smaller lakes. 
Important streams and lakes are shown on the accompanying soi1 
maps. 

Local drainage condit,ions vary greatly throughout the area. 
Much of t.he hilly and strongly sloping land is excessively drained, 
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due to the rapid run-off of surface water. Adjacent areas of lower 
elevation and smoother topography are frequently poorly drained. 
A characteristic feature of the whole region is the presence of shallow 
depressions which receive the run-off from adjacent lands. These 
depressions are of various sizes and usually show the presence of 
soluble salts. They are known locally as alkali sloughs. Several of 
them are commercially important as sources of sodium sulphate. 
The northern section of the area has, in addition to the sloughs, 
numerous peat-bogs or muskegs. 

Climate.-The climate of the prairie region of Western Canada, 
of which the surveyed area is a part, is dependent upon a number of 
natural factors. These are: the location of the region in the interior 
of a continent, far removed from the modifying influence of the sea 
a.nd other large bodies of water, its position in mid-northern latitudes, 
and the presence of the Rocky Mountains to the west, which act as 
a barrier to the moisture-laden winds from the Pacifie Ocean. The 
climate of Western Canada is typical of north temperate continental 
regions and may be classed as semi-arid to sub-humid. 

The climate of the surveyed area is very similar to that of the 
prairie region of Western Canada as a whole. It is characterized by 
great extremes in temperature between summer and winter seasons 
and comparatively low annual precipitation. Summer temperatures 
above 100” F. and winter temperatures below -50’ F. have been 
recorded. There are frequent wide variations in temperature between 
day and night, and from day to day, in a11 seasons. The precipitation 
fa& below 20 inches at a11 meteorological stations located within the 
surveyed area. Great variations in the amount of precipitation occur 
from year to year; extremes of from 7 to over 25 inches having been 
recorded at one station. 

During t.he winter low temperatures prevail, most of the winter 
season’s precipitaiion coming in the form of snow, and the ground 
remains frozen for a period of from four or five months or even 
longer. The summer growing season is relatively short, and warm 
to hot, bright, sunny weather is typical. Usually about one-half of 
the tot.al annual precipitation falls in the months of June, July and 
August. The prevailing winds are westerly, the warm, dry “chinook”’ 
wind from the southwest and the colder northwesterly winds being 
most typical. 

The statements made above indicate briefly the climatic condi- 
tions common to the area as a whole. However, climatic variations 
occurring within the area are of such importance as to warrant 
further discussion, The factors of precipitation, temperature, 
humidity, sunshine, wind and evaporat,ion vary at difIerent points 
and, together with topography, determine local climatic conditions. 
It is not possible at present to obtain definite information on a11 
these factors, since met,eorological data for Saskatchewan are in- 
complete and include comparatively few long-time records. However, 
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the data available, together with observations of vegetative caver, 
soils, and trop adaptation, 1ea.d to some definit.e conclusions regarding 
climatic variations within the area. 

These climatic variations are important because they exert a 
definite influence upon na,tural vegetat,ion, soi1 development and 
agriculture, as discussed in succeeding sections of the report. In a 
broad way, relatively low precipitation, high summer temperatures, 
and warm dry winds frequent,ly make soi1 moisture the limiting factor 
in plant growth. From this viewpoint, the extent of plant growth 
Will depend partly on the a,mount of ava,ilable moisture stored in 
the soi], and partly on the activity of the evaporation-transpiration 
factors which govern losses of moisture from soi1 to the atmosphere. 
The relat)ion between these two conditions may be briefly referred 
to by the t,erm, moisture efficiency. Areas with high moisture 
efficiency Will support a greater growth of plants than areas with 
lower etliciency. Higher moisture efficiency may be due to a higher 
precipitation, which increases the amount of moisture stored in the 
soil; or to lower temperatures, less wind or higher humidity, which 
reduce losses by evaporation and transpirat,ion; or to a combination 
of the above conditions. 

Keeping t.he above discussion in mind, it may be said that the 
southwest quarter of the area has the lowest moisture efliciency. 
This is due to a low annual precipitation, ranging from 11 to 15 
inches; to a relatively long frost-free period, which reaches a maximum 
of about 140 da,vs; and to the prevalence of the warm, dry “chinook” 
wind. From this general area, moisture efficiency increases toward 
both the northern and ea,stern sections of the area. In southeastern 
Saskatchewan t#he increase is accompanied by higher precipitation 
together with lower annual tempera.tures and a lessening of the 
“chinook” effect. Toward the northeast and north, however, increases 
in moisture efliciency are not necessarily accompanied by increases 
in precipitation. Stations such as Saskatoon, North Battleford and 
Rost,hern record less precipitation than Swift Current. The a,nnual 
average temperat#ure is about 6” F. lower at the northern stations, 
and the chinook wind is felt much less than at Swift Current. The 
frost-free period is also shorter in the north, being as little as 100 
days at some points, 

The differences in moisture efficiency between the southwest, 
southea,st, and nort.hern Sect#ions are illust’rat.ed in Table 1. The 
data shows average annual temperature a,nd rainfall and average 
seasonal evaporation from a free water surface (May to September). 
The combined effects of these three climatic factors are indicated by 
the P/T.E. ratios, higher ratios corresponding t,o higher moisture 
efliciencies. Additional meteorological data for Saskatchewan, 
arranged according to t,he soi1 zones, are given in the Appendix in 
Table 9. 



Table l.-Meteorological Data from Dominion Experimental 
Stations in Saskatchewan 

Location 
within 

s”z:rd 

*P/T.E. = 
Annunl Precipitation X 2000 

Annual Temp X Seasonal Evaporation 

The climatic variations discussed above indicate a gradua1 
change from semi-arid to sub-humid conditions between the southwest 
and the north and east sections of the area. In many localities 
topographie features interrupt this broad sequence of climatic 
changes. An outstanding example is furnished by the Cypress Hi%, 
where the effect of altitude is to give that area a high rainfall and a 
shorter frost-free period compared to the surrounding lowland. The 
higher elevations of the Cypress Hills have therefore greater moisture 
efficiency, and in their vegetation, soils and agriculture are more 
comparable to sub-humid regions farther north. Other areas having 
local differences in elevation exhibit similar characteristics of climatic 
variation. 

Vegetation.-The dominant native vegetation of the surveyed 
area consists of various species of grasses, in some areas associated 
with trees and shrubs. Small areas in the extreme north and north- 
east are included in the forest region, where a woodland vegetation 
prevails. 

The type of natural vegetation is iniluenced directly by the 
broad differences in climatic conditions occurring over the area. In 
the southwestern section the vegetation consists of a thin stand of 
relatively short grasses, reflecting the arid nature of the climate. 
In addition to the grasses, sagebrush, cactus and greasewood are 
common. This section is known as the short-grass prairie region. 
Trees are absent except in moist sheltered locations, such as river 
valleys and coulees, and in parts of the Cypress Hills and Wood 
Mountain. 

TO the northeast of this region lies the intermediate prairie where 
climatic conditions are less arid. This region forms a transition 
between the short,-grass prairie in the southwest and the sub-humid 
tall-grass region in the northeast. It is characterized by a somewhat 
heavier stand of grasses than the short-grass region, and includes 
some of the taller grasses also. Sagebrush, cactus and greasewood 
are seldom encountered. Small clumps or “bluffs” of aspen and 
willow are to be found, particularly on the northern edge of this 
region. 
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North and east of the intermediate prairie is the tall-grass “Park” 
region, where the luxuriant growth of ta11 grasses and shrubs and 
numerous bluffs of aspen, black poplar and willow reflect the more 
moist conditions of a sub-humid climate. 

Finally, along the northern and northeastern borders of the 
area, the forest region is encountered, where the dominant vegetation 
consists of aspen, poplar, willow, spruce and pine trees, together 
with numerous shrubs. In this region occur the lowest average 
annual temperatures, with corresponding more moist soi1 conditions. 

While the above broad belts of vegetation are encountered 
between the southwestern and the northeastern sections of the area, 
local conditions of climate, soil, topography and drainage affect the 
plant associations over the whole area. For example, low wet areas 
carry sedges, rushes, and other plants adapted to marshy localities. 
Steeply sloping lands may carry a sparse grass vegetation on southern 
and a heavy tree growth on northern exposures. Differences in 
elevation which reflect differences in climatic conditions also show 
corresponding variations in the type of vegetative caver. The Cypress 
Hills, rising out of the short-grass region have areas of ta11 grass and 
even forest vegetation. Well-drained soils differ in natural vegetation 
from saline “alkali” soils, in which plants tolerant of soluble salts 
are found, such as wild barley, alkali grass and greasewood. Such 
shrubs as wild rose, wolf willow and buck brush are more common 
to light, sandy soils than to the heavier types. The above examples 
are sufficient to indicate the importance of local environmental 
conditions in relat.ion to types of native vegetation. 

A list of the more common native p1ant.s and trees found in each 
vegetative region is given in Table 10 of the Appendix. It must 
not be inferred that the list is complete, or that the species shown 
in any region are confined to that area. The table is merely intended 
to indicate the types of vegetation that are of common occurrence 
in different parts of the area. A detailed study of plant associations 
of the short-grass prairie has been made by S. E. Clarke*. Other 
referencest to the vegetation of the area are also given. 

Soi1 Zones.-Climate and natural vegetation, discussed above, 
have an important influence upon the development of soils. Geological 
origin, topography, and drainage are also of importance, particularly 
in connection with individual soi1 types discussed later in the Soils 
Section of the report. Nevertheless, over large areas and in a broad 
way, the effects of climate and natural vegetation are the dominant, 
factors in soi1 development. 

From t,his point of view t,he area has been divided into four major 
soi1 zones or belts, corresponding closely to the regions of natural 
vegetation discussed above; the vegetative caver in turn being related 
*Pasture Investigations on the Short Grass Plxins of Saskatchewan. by S. E. Clarke. Scientific 
Agriculture, Vol. 10. No. 11, July 1930. 
tweed Distribution snd Crop Character in Relation to Soi1 Type in Saskatchewan, by A. H. Joel. 
Scientific Agriculture, Vol. 9, No. 10, June 1929. 
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Figure II-Sketch Map of Main Soi1 Zones of Saskatchewan 

Legend 
1. Brown Soils-Short Grass Prairie. 3. Black Soils-Ta11 Grass “Park” Region. 
2. Dark Brown Soi]s-Intermediate Prairie. 4. Gray Soils-IYooded Region. 
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Marshy lakes surrounded by dense woodland are frequently found in the Gray Soi1 
Zone and in more moist sections of the Black Soi1 Zone. 



The semi-arid climate of rhe Brown Soi1 Zone s indicsted by the narive vopxatian 
of short grasses and satehrush. 



to the broad climatic differences existing in different parts of the 
area. The soi1 zones are shown on a sketch map, Figure II. 

Each soi1 zone is named from the prevailing color of the surface 
soil, the color indicating t.he relative amounts of organic matter 
built up in the soils, largely as the result of the nature and amount 
of plant growth existing in the zone over long periods of time. 

In the southwestern section of the area lies the Brown Soi1 Zone, 
corresponding to the short,-grass prairie region. In this zone the 
prevailing surface color of the soi1 is a light or drab brown. The 
relatively low moisture efficiency already referred to bas allowed only 
a short t.hin caver of natural vegetation, with the result tha,t the 
amount of organic matter in the soi1 is relatively low. 

The Dark Brown Zone corresponds closely to the intermediate 
prairie region, and the darker color of the surface soi1 reflects the 
somewhat bet,ter moisture conditions and heavier vegetat)ive caver 
of t,his region. 

The Black Soi1 Zone corresponds to the tall-grass “Park” region 
and here the more humid climate and heavy grass growt,h give rise 
to dark-colored soils having the highest organic-matter content to be 
found in the Province. 

Finally, the Gray Soi1 Zone is encountered, under a forest vegeta- 
tion, the soils being characterized by an ashy-gray layer just below 
the surface. The soils of this zone although developed under moist 
conditions, are relatively low in organic matter. The main factor 
influencing t,he formation of these gray soils appears to be the effect 
of a long est.ablished forest cover, particularly of coniferous trees. 
On the other hand the brown, dark brown, and black soils have a11 
developed under a grass caver, and the differences between these 
zones are largely the results of the variations from semi-arid to 
sub-humid climatic conditions occurring in the area. Thcse climatic 
variations are illust.rated in Table 2, which gives the avera.ge annual 
temperature and rainfall and the P/T ratios for each zone, including 
the sub-zone of the Cypress Hills. Higher P/T ratios correspond to 
higher moisture efficiencies. 

Table 2.-Average Annual Temperature, Precipitation, and P/T 
Ratios* for Saskatchewan Soi1 Zones 

Soi1 Zone 

Brown Soi1 Zone.. 3F.3 14.16 39 
Dark Brown Soi1 Zone, 33.8 14.20 42 
Cypress Hills Sub-zone (Dark Brown). 38.3 17.79 49 
Black Soi1 Zone. 32.8 IL56 
Gray Soi1 Zone. , 30.3 15.56 

*The PIT ratio is expresscd bg 
Annual Precipitation in inchcs X 100 

Annual Temperature in degrees F. 
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It. has been point’ed out that within any one zone local differences 
in elevation give rise to differences in climate and vegetation. Hence 
it follows that soi1 differences Will also be found under the above 
condit,ions. As an illustration, in the Cypress Hi&, situated within 
the Brown Soi1 Zone, are found dark brown, black, and even 
gray soils. Other examples occur in t,he Beaver and Touchwood 
Hills, where wjt.hin the Black Soi1 Zone, t#hese elevations have a 
wooded vegetation and gray soils. 

Agriculture.-The t,ype of agriculture followed in any region is 
dependent upon a number of factors, chief of which are climate, 
soil, t’opography, drajnage, and transportation and marketing 
fncilities VariaGons due to light and heavy text’ured soils, level and 
steeply sloping land, well drained and poorly drained areas and 
relative ease of access to markets, a11 influence the choice of crops 
grown and the kind of farm practices used. Keeping these factors 
in mind, it is nevertheless true that the general type of agricult.ure 
is related t,o the major soi1 zones, or in other words to the natural 
factors of climate, soils and vegetation. 

On t,he basis of the soi1 zones, discussed above, it may be stated 
that t.he arable soils of the Brown Soi1 Zone are preeminent.ly suited 
t.o t,he production of high quality wheat. Some oats and barley 
are grown as feed for livestock. Rye is an important trop on the 
lighter text,ured soils, a.nd flax is also grown to a limited extent. 
Wheat, however, is by far the most important trop, and is the chief 
source of income for the farmers in this zone. The import,ance of 
wheat in this region is due to the fact that it is the most economical 
trop t,o grow under the prevailing climatic conditions. On the other 
hand forage crops are grown to a very limited ext’ent, since although 
they st,and drought conditions well, they do not yield as highly as 
the cereals under such conditions. 

Rough, broken land in t,he Cypress Hills and Wood Mountain 
region and non-arable lands of the lower elevations are largely used 
for ranching and grazing. Homes, cattle and sheep are raised in 
these areas. 

The arable lands of t,he Dark Brown Soi1 Zone have trop 
adaptations similar to those of the brown soils, and wheat is the 
most. important trop grown. However, the Dark Brown Soi1 Zone, 
particularly where it is adjacent to the Black Soi1 Zone is better 
adapted t,o the growing of grasses and clovers. Dairying is locally 
an important enterprise in areas adjacent to the cities of Moose 
Jaw, Regina, and Saskatoon. 

The arable soils of the Black Soi1 Zone are generally well favored 
as regards moisture condit,ions, and a wider variet.y of crops cari be 
grown successfully than is possible on the brown and dark brown 
soils. Even here, however, wheat is t,he most important single trop, 
but more oats, barley, grasses and clovers are produced. The area 
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is me11 adapted to mixed farming, in which livestock, forage crops 
and cereals are produced. Dairying is also important in certain 
areas, and dairy products are marketed both in the larger cities and 
in numerous creamery plants located at t.he smaller centres. The 
development of ot,her enterprises than that of wheat production is 
assisted by the fact that wheat, while it is grown successfully in 
most parts of the Black Soi1 Zone is more liable t.o be a,ffected by 
frost, weed compet8it8ion, and diseases than on the lands of the brown 
and dark brown soils. In areas extremely liable t,o early fa11 frosts, 
oats and barley are grown extensively, Malting barley is also suc- 
cessfully grown in the more moist sections of the Black Soi1 Zone. 

The Gray Soi1 Zone is less developed agriculturally than the 
other major zones. This is due to t,he relatively low native fertility 
of t,he gray soils, to the cost and difficulty of clearing trees, and to 
the fact t’hat until recently t.his land did not attract settlement 
The results obtained on the land which has been brought. under 
cultivation indicate that the ferti1it.y of these soils must be built. up 
before they will produce sat,isfactorily. Wheat. is not generally well 
suited to t’his region, since, due to the short growing season and poor 
soils, both the qualit,y and yield are frequently low. The legumes, 
particularly alfalfa and sweet clover, are well adapted to the region, 
and alfalfa seed production may become an important enterprise. 
A serious handicap to farming in this zone is the lack of good native 
hay and pasture. While grasses cari be grown with success, the small 
acreages under cultivation on most of t.he farms make it uneconomical 
to put much land under grass. 

A sketch map showing the main types of farming throughout 
the Province is given in Figure III.. Statistical da.ta on Saskatchewan 
Agriculture is given in the Appendix (Tables 11 and 12). 

The foregoing discussion gives a general picture of the agricult.ure 
of the region and its relation to the broad zones of climate and soils. 
The fertility and agricultural adaptation of individual soi1 t#ypes is 
given later in the section on Soils. 

Transportation and Marketing Facilities.-In the previous 
section it, was shown that wheat, and to a lesser extent other grains, 
livestock and livestock products, are the chief agricultural products 
of Saskat,chewan. Since t,he Province produces a large surplus of 
these commodities above its own requirements, an export t,rade with 
the rest of Canada and with world- markets is a necessity. The 
facilities for transporting and marketing agricult.ural products are 
therefore of particular importance. 

Since t,he area is situated in the interior of a continent, with no 
navigable wat,erways extending to t.he seaboard, the railway is the 
chief means of transportation. The area is crossed by three t.rans- 
continental railway lines which give access to bath t,he Pacifie and 

13 



Figure III-Sketch Map to Indicate Main Types of Farming in Sask. 
(Information from: “Agriculture, Climate nnd Population of the Prairie 

Provinces of Canada,” Dominion Bureau of Statistics, Ottawa. 

-1 Dairying 

&lixed 

Explanation of Areas: 

some 
dairying) 

Whrat farmino. Whcre whnat acrenge is grcatcr thon the combined acreage of all other field crops. 
Mized /wmiw. Wherc wheat âcreage is less than that of all othcr Grld crops. 
Daiwing. Whîre the wlue of dairy products is equxl to or grenter than thlt of wheat. 
ürazino. Whcre grasing leascs prcdominate and wheat acreage constitutes less than lG% of the 

total land area. 
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Atlantic toasts. In the southeast, connections a.re made with the 
railway systems of t.he United Stat.es, and in the northeast with 
Port Churchill on Hudson Bay. 

The area as a whole is well served with a network of secondary 
and bra,nch lines, which are connected with the main lines mentioned 
above. Al1 railway lines in the area are owned by the two great 
railway systems of Canada, the Canadian Pacifie and Canadian 
Nat’ional. 

The provincial and municipal systems of roads and highways 
are, next t’o the railway, t’he chief means of transportat.ion and 
t,ravel. Over most of the area, road allowances are provided every 
mile running north and south, and every two miles running east and 
west. Where rough topography and other natural obstacles occur 
or where sett.lement is sparse, there is frequently a lack of well- 
developed roads. In the better-developed districts however, dirt or 
gravelled roads form a link between rural communities, and between 
count’ry and town. It is over such roads that the bulk of Saskat- 
chewan’s agricultural produce is transported to the railway points. 

The marketing of grain at local railway points is done mainly 
through t9he grain elevator system. These elevators are a familiar 
part of t,he landscape of sout’hern Saskatchewan. The value of the 
local elevators and of the larger terminal elevators which are fed by 
t,he country points is that they permit the handling of grain in bulk 
without the necessity of using sacks or bags, and provide safe storage 
for long periods of time. 

In addition to the widespread grain marketing system, many 
towns provide facilities for the shipping of livestock. Maple Creek 
is an important shipping point for the range area of southwestern 
Saskatchewan. The cities are important local livest.ock markets. 

History and Population.-The growth of population and the 
agricultural and other developments may best be appreciated by 
considering briefly the history of the Province. 

When the early explorers and fur-traders reached the region 
which is now included in the Province of Saskatchewan, they found 
the country inhabited by Indians. The latter are therefore the first 
inhabitants of whom we have record. They lived the nomadic life 
of hunters and fishermen. The prairie or grassland area was the 
home of great herds of buffalo, which ultimately were carelessly 
slaughtered and exterminated by white man and Indian alike. The 
bones of these animals and the trails which they furrowed in the 
prairie sod may still be seen in those areas that have escaped the 
settler’s plough. 

The Indians of today are largely confined to Reserves set apart 
for them by the Dominion Government, although in northern 
Saskatchewan a considerable number roa.m over that sparsely settled 
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region. The place held by the Indians in the past history of the 
Province is perpetuated by the names of rivers, lakes, hills and 
towns, many of which are of Indian origin. The name Saskatchewan 
itself is derived from a Cree Indian expression meaning “Swift 
current” or “rapid river.” 

From 1670 to 1870 t,he Hudson’s Bay Company claimed authority 
over the area, although this authority was frequently disputed by the 
French until Canada finally became a British possession. The 
company was, of course, interested almost solely in the fur trade, 
and very little agricultural settlement took place prior to 1870. 
In t.hat year the Dominion Government acquired by purchase the 
regions of Western Canada formerly administered by the Hudson’s 
Ba,y Company. The area now comprising Saskatchewan was made 
a part. of t,he North-West Territories, administered at first by the 
Lieutenant-Governor and Execut’ive Council of Manitoba, and later 
by its own Government from Regina, the present capital. 

Folloming the above changes made in 1870, sett,lement. of the 
area proceeded with greater rapidity. The enforcement of law and 
order by t.he Royal Canadian Mounted Police, the armed uprising 
of the Indians and half-breeds in 1885 as they saw their lands being 
occupied by the white settlers, and the construction of the Canadian 
Pacifie Railway, are outstanding chapters in the history of the 
Province. 

The greatest development of settlement naturally occurred after 
the advent of the railways, t.he Canadian Pacifie being followed by 
what is now the Canadian National Railways system. The period 
from 1900 to the Great War saw the great.est, influx of settlers into 
t.he surveyed area. These settlers came from Eastern Canada, from 
the United States, from the British Isles, and from many parts of 
Europe. The lure of free homesteads and the opportunities afforded 
by a new country attracted people of various nationalities having 
different racial and cultural backgrounds. The relative proportions 
of the various races and nationalit.ies present toda.y are shown in 
the Appendix (Table 13). 

The growth of the population is indicated by the fact that from 
1901 to 1931, the population of t,he Province increased from 91,000 
t,o over 900,000, using approximat,e figures. In a region where 
agriculture is the dominant indust.ry, it is natural to find that the 
greatest percentage of the population is located in the rural areas. 
It is interesting to.not.e, however, that in 1901 the rural population 
formed 84 per cent of the total population, while by 1931 it had 
dropped to 68 per cent.. The data on populat.ion are shown in greater 
detail in the Appendix (Table 14). 

The settlers were naturally attracted first to the more open grass 
land regions, where the arable land could be brought under culti- 
vation without undue difficulty. As a result. of this condition the 
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greatest agricultural development. has taken place on the brown, 
dark brown and black soils, although on the latter soils where trees 
are well established, development) has been retarded. 

Unfortunately rapid settlement on the open grass lands or prairie 
country resulted in the cultivat,ion of some soils unsuited for the 
plow. Such soils as those of light, sandy texture, of rough t.opography, 
or those presenting inherent fertility problems such as the “burn-out” 
or “blow-out” soils, have given very poor returns to the settler over 
a period of years. This is particularly true in thc more arid sections 
of t,he Province during periods of drought,. 

The combination of drought., soi1 drifting and low prices .of 
agricultural products during recent years has led to the abandonment 
of much of the poorer lands referred t,o above. The set,tlers from 
these lands have largely moved nort,hward t,o the undeveloped gray 
soils of the wooded region. As a result this region is now undergoing 
a process of settlement, as t,he prairie region did some years ago. 
The agricult8ural development of t,he wooded regions is, however, a 
more difficuh t,ask. As already mentioned this is due to the cost of 
clearing trees, low natural fert,ilit.y of the soils and ot,her adverse 
factors. The era of rapid agricultural development of new la,nds in 
this Province is at’ an end. 

The expansion of wheat growing in the semi-arid portions of the 
Province was largely made possible by the adoption of the summer- 
fallow syst#em, whereby pa.rt of the land is cultivated and left free of 
plant growth for one season. The trop is sown the following spring 
and is able to utilize a11 the available moisture stored in the soi1 
during the fallow-year, as well as that obtained in the growing season. 
The adopt’ion of the summerfallow system by the settlers was largely 
due to the leadership of Angus McKay, the first superintendent of 
the Indian Head Experimental Farm. 

The extension of wheat, growing into moist areas where t,he 
growing season is relatively short was dependcnt, upon the introduc- 
tion of earlier maturing, high qualit)y wheat. The work of the late 
Dr. Charles Saunders in developing Marquis wheat is outst,anding 
in this connect,ion. New agricultural problems are constantly arising. 
At the present time t,here is every hope that, specially deve!oped 
varieties of rust-resistant’ wheat Will shortly end the menace of rust, 
which has caused serious loss to farmers. Plant diseases, insect 
pests, drought, soi1 drifting, weeds, and many other problems require 
investigation. In a11 these cases there is an ever-increasing use of the 
methods of agricult,ural science to the solution of the problem. 
The Dominion Experiment,al Farms and Stations, Provincial and 
Dominion Departments of Agriculture, and t,he Provincial University 
are a11 working actively in t#his direct#ion. 

The increase in population and the development of agriculture 
has been accompanied by progress in many other directions. In 
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1905 the provinces of Albert,a and Saskatchewan were formed out 
of the old North-West Territories. In 1909 the University of Saskat- 
chewan commenced activities in temporary qusrters in Saskatoon. 
Since then it has grown in size and importance and has become the 
Cent#re of higher learning in the Province. The same development 
has occurred in t.he growth of urban centres, of schools, roads, 
telephones, and other institutions. 

Along with the development of better highways and the wide 
use of the motor car, has corne a greater appreciat,ion of the natural 
beauties of the Province. The establishment of recreational parks 
by the Government has given access to lakes, rivers, and forest 
areas which are rapidly becoming important holiday resorts, fre- 
quented by tourists as well as by the people of the Province. 

The comparatively brief history of Saskatchewan has recorded 
astounding changes between the days of the Indian and the present 
age. Nevertheless there is still much t’o be done before the agri- 
culture and other activit,ies of the Province are placed upon a more 
sound a.nd permanent basis. The great region of northern Saskat- 
chewan is only part’ially developed, while even in the well settled 
sout,hern half of the Province the pioneering stage of development 
has not ent,irely passed awny. 
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SOILS 
Soi1 and Plant Relationships*.-Al1 mankind is interested 

either directly or indirectly in the growth of plants. Thcoughout the 
ages men have speculated upon the nature of soi1 fertility, and the 
vital relationship between the productivity of t,he soi1 and the well- 
being of mankind has long been recognized. While modern science 
has aided in solving many of the problems relating to plant growth, 
there yet remain many others to challenge t.he investigator, equipped 
though he is with modern methods of attacking them. Furthermore, 
new difficulties continue to appear, SO that the methods of science 
find ever-increasing application in solving the problems of agriculture. 

That the nature of the soi1 profoundly affects the growth of 
plants is common observation. Sunlight, air, and warmth a,re 
essential, but are factors beyond practical control by the agricult9urist. 
The moisture of the soi1 and it.s fertility with regard to the necessary 
elements, on the other hand, are factors possible of modifica,tion by 
practical methods. Maintenance of fertilit,y, however, is net, neces- 
sarily synonymous with maintenance of productivity. The latter 
depends not only on the ferC1it.y of the soi1 but also upon the manager- 
ial ability of the farmer in selecting suitable seed, suitable crops, 
cont8rolling weeds, and a host of other factors of which no one is more 
aware than the farmer himself. 

It is customary t,o speak of soils as minera1 or organic. Minera1 
matter preclominates in the former, and the minera1 soils are by far 
the most extensive and important. The organic Soi!s, such as t,he 
peat#s and mucks, are characterized by their large percentage of 
organic matter which completely dominates whatever quantities of 
minera1 matter may be present. The discussion mhich follows refers 
to minera1 soils. 

The soils of Saskatchewan are composed mainly of particles of 
minerals and rocks of varying size and kind. Some of these particles 
have originated by physical weat,hering of t.he original rocks, which 
produces smaller particles without changing the chemical nature of 
t,he original minerals; and others by chemical “weathering” which 
produces new minerals, and often sa1t.s which are quite soluble. 
The nem minerals produced are largely found among the finer 
material (clay) of the soil. The soluble salts in ma,ny places are 
washed away by runoff or percolating water, but in more arid 
climates such as we have over much of Saskatchewan, they may 
accumulate and form “alkali” soils. 

Depending upon the percentage of particles of cla,y, silt, or sand 
size present, a soi1 is designated as clayey, silty, or sandy in texture 
(See Appendix, Tables 15 and 16, for size of separat,es and textural 

*For a romplcte discussion of tF.is subjcct, the rcndcr is referred to “Soi1 Conditions 2nd Plnnt 
Growth” b,- E. J. Russell. 
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classes). As is well known, the texture of a soi1 bears a close relation- 
ship to its water holding capacity, general fert,ility, and ease of 
cultivation. 

The organic matter content’ of Saskat,chewan soils varies between 
one per cent and sixteen per cent of the total soi1 by weight. This 
organic matter is of great importance to soi1 fertility. It is almost 
entirely derived from the decomposition of plant remains by living 
organisms. Part of the organic matter is undecomposed or only 
part’ially decomposed plant tissue, but the larger portion is present 
as a dark brown or black material called humus, which is quite 
resistant to further decay. Although the amount of organic matter 
in minera1 soils is relatively small, it.s effect on their physical and 
chemical nature is of great importance. In the first place the organic 
matter is a source and storehouse for t,he element nitrogen. It is 
food for many living organisms, and effects such important conditions 
as t’he moisture ret.aining ability, structure and aeration of the soil. 

The spaces between particles, granules and clods (pore space), 
are partially filled with soi1 moistjure and partly with soi1 air, when 
conditions are normal for plant growth. The soi1 moisture dissolves 
and carries into solution the plant nutrients. The amount of pore 
space va,ries with the texture and structure of the soil. Heavy soils 
have a greater pore space than light soils, and well granulated soils 
more than t.hose of a compact, impervious nature. Heavy soils of 
good structure, that is in good tilth, are able not only t’o absorb and 
retain the greatest possible amount of moist’ure but also permit at 
the same time sufficient aerat#ion and ready availability of such 
moisture to the plant. In low-lying areas, or in cases where the soi1 
has a very impermeable subsoil, materlogging may occur at times. 
This is detrimental to the growth of most plants because of in- 
sufficient air in the soil. In Saskatchewan, la,ck of moisture is more 
often a det.rimental condit’ion than lack of arration and excessive 
moisture. 

This general discussion of soi1 is not complete without further 
mention of the soi1 organisms. A normal, active population of soi1 
organisms is necessary to fertility. These organisms, particularly 
bacteria and fungi are numerous and varied in kind. Of first impor- 
tance from t,he standpoint of soi1 fertility is the activity of such 
living organisms in decomposing organic residues in the soil. Car- 
bonic acid gas is released as one of the products of such decomposition 
and in solution becomes an active agent in decomposing minerals 
and thereby making certain essential elements available to t,he 
plant,. Nitrogen and minera1 elements present in soi1 organic matter 
are also released through the activity of organisms producing decay 
of plant remains. These organisms a,lso destroy toxic organic com- 
pounds which might ot,herwise accumulate to the detriment of 
plant growth. In addition there are organisms which assimilate or 
‘Yix” elemental nit’rogen from the air, and also the legume inoculat,ing 
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organisms which have the same ability of rendering nitrogen available 
to the pla.nt. Generally speaking, when conditions of the soi1 are 
favorable for plant growth the activity of the soi1 organisms is 
normal. 

Thus we see t,hat the soi1 is composed of minera1 matter, organic 
matter, living organisms, air, and water, the latter carrying sub- 
stances in solution. The whole in its normal state is a highly complex 
system, which when properly funct,ioning, and in the proper season, 
supplies moisture and certain nut,rients to t,he plant as well as 
providing for its mechanical support. 

The Nutrient Elements.-Plants manufacture food from 
simple substances. It has been cust,omary to consider ten elements 
as essential to plant growth, but in recent years it. bas been shown 
that small amounts of ot,her elements such as Boron, Copper, Zinc 
and Manganese are also necessary. However, at present and for 
the purpose of this report we may consider that ten elements are of 
particular importance. They are grouped conveniently as folloms: 

Carbon Hydrogen Oxygen 
Nitrogen Phosphorus Potassium Calcium Sulphur 

Ma,gnesium Iron 
The first. three of these elements are obtained by the plant from air 
and water, while the remainder are obtained from the soil, with the 
notable exception of Nitrogen which in the case of inoculated legumes 
may be obtained direct.ly from t’he air. Five of t.hese elements are 
of prime import,ance in soi1 fertility. They are: Nitrogen, Phosphorus, 
Potassium, Calcium and Sulphur. 

Nitroge?b.--Nitrogen is used in considera.ble quantities by crops; 
for inst.ance, a t,hirt,y-bushel-trop of wheat Will use approximately 
fifty pounds, most. of which is removed with the gra,in. Offsetting 
t.his loss there is some addit,ion of nitrogen t,o the soi1 in rain, and 
an unknown quant,ity which is ‘%xed” by “free living” organisms 
of the soil. Most, soils in Saskat,chewan are well supplied with 
Nitrogen (Cf. Tables 5 and 6), a notable exception being the wooded 
gray soils (podzolic) of t,he nort,hern area. When the seasons are 
cold and wet., nitrogen may not be sufficiently available, although 
present in plentiful amounts. It is advisable wherever possible to 
use trop rotations, especially those including legumes, a,nd also farm 
manure, in order to maintain sufficient organic matt,er and nitrogen 
in t.he soil. 

Phosphorus.-Phosphorus, of a11 elements, is Ukely to be the 
first to become a limiting factor in plant growth. It is not required 
in as large quantities as nitrogen, t#en pounds per acre being approxi- 
mately sufficient for a thirty-bushel trop of wheat. As with nitrogen, 
pract’ically a11 of this amount’ is removed in t,he grain. There are no 
fortunate circumstances to help replenish the supply as occur in 
t,he case of nit.rogen. Furthermore, the amount of phosphorus in the 
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soi1 is relatively small and much of that present is not readily avail- 
able to the plant. It may be remarked that the use of phosphatic 
fertilizer in Saskatchewan is increasing quite rapidly. It may be 
expected that. larger amounts will be used in the future. 

Polassium.-Potassium is present in the soils of t,his Province in 
relatively large amount.s, and its availability seems to be quite 
sufficient under pract.ically a11 circumstances for the crops which 
are ordinarily grown. The first soils likely to show deficiency are 
very sandy soils and peaty soil. 

Calcium.-This element is generally abundant in Saskatchewan 
soils. Since the presence of calcium in sufficient amount,s is most 
important, in preventing soils from becoming acid or sour, it follows 
that t,he soils of this area are never strongly acid. Among the many 
soils tested none have been found to be definitely in need of liming. 
Nearly a11 soils of the Province bave a limy horizon at, comparatively 
shallow depths. The presence of a plentiful supply of calcium in the 
heavy clay soils has much to do with their favourable physical nature 
(structure) and their relative ease of cultivation. In the case of soils 
such as the so-called “blow-outs, ” it, appears that their unfavourable 
physical condition is due t.o the presence of relatively large amounts 
of magnesium as compared to calcium. 

SuZphur.-Sulphur is present. in sufficient quantities in Saskat- 
chewan soils, with t,he possible except,ion of the gray-wooded soils. 
Analyses indicate comparatBively small amounts of this element to 
be present, in the latter, and it has been found that similar soils in 
t,he province of Alberta* respond to treatments mith sulphur 
compounds. 

Of the other soi1 derived elements mentioned, a11 appear to be 
available in sufficient amounts for good plant growth as far as is 
known at present,. It is to be pointed out that t.he presence of an 
element in fairly large amounts is not a guarantee that it is suffi- 
ciently available to the plant for normal growth. In the case of 
nitrogen, lack of a.vailability may be caused by unfavourable condi- 
tions for biological activity, such as low temperatures, and excessive 
moisture, or on the other hand, an excessively dry and hot soil; 
while an element such as phosphorus may be combined in minerals 
which are SO resistant t,hat t,he phosphorus is practically unavailable 
to the plant. Not only must elements be available to the plant in 
sufficient amounts but they must also be available in desirable 
proportions. Furthermore, in considering t,he general topic of soi1 
fertility, it must not be forgotten that the nature of the subsoil is 
of importance. The study of soil, particularly in relat.ion to soi1 
classification, is concerned with bot’h the surface and lower layers, 
even beyond the reach of the ordinary plant root system. 

Mo&ure.-Insufficient moist,ure is the factor which most com- 
monly limits yields in Saskat.chewan. This statement’ is part’icularly 
*Newton, J. D. SC. Ag. Jan. 1936 
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applica,ble to the prairie area. The productive value of a soi1 is 
consequently largely determined by its efficiency in storing moisture 
for the use of the plant. Heavy soils in good physical condition and 
with level t,o undulat.ing topography have t.he highest abilit,y to 
fulfil this requirement, SO that the most fertile and desirable soils 
a,re generally heavy and of good topography. The so-called “blow- 
out” soils arc an exception to t.his rule. In the “blow-out” places 
the soi1 is SO hard and compact that root development and moisture 
movement are seriously limited. The subsoil is also impervious and 
cont.ains considerable quantities of soluble salts (alkali), further 
tending t,o limit proper root. development. 

Sandy soils have comparatively low moisture holding capacity, 
and correspondingly less ability to produce crops in dry seasons, 
In some sandy soils shallow water tables are present which tend to 
compensate for their low water holding capacity. As is to be expected, 
light textured soils are less undesirable in the more moist areas. 
Soils with gra.velly, sandy, or stony sub-soils at shallow depths are 
in general undesirable wherever found. 

Rolling or hilly land is in general less productive than land of 
level to undulating topography. Hilly la.nd is difficult to till, usually 
has many stones and sloughs and much of the rainfall is lest by 
run-off. Stony lands arc encountcred throughout the area, and in 
many places stones are eerious obstructions to culCvation. 

Saline or “alkali” soils are common in poorly drained areas such 
as slough bottoms. In the northern and eastern pa,rt of t.he area,, 
“alkali” places are less common, but peat deposits are often 
encountered in low land. 

It cari be st,ated as a general rule tha,t the productivity of lands 
in Saskatchewa,n decreases as the textures become lighter, and as 
the topography becomes rougher. However, owing to variations in 
climatic conditions t.hese factors must. be cvaluated differently in 
different a,reas. For instance, a sandy loam may be accounted as 
marginal land in the more arid sout8hmest, while in t,he northern and 
eastern part. of the area such a soi1 may be profitably maint,ained 
under cultivat8ion. A clay loam soi1 of level t,o undulat,ing topography 
may be rated as a good arable soil, but a cla,y loam of rolling top- 
ography may be unprofitable to cultivate. 

Disregarding moisture-holding capa,cit#y and mith thc exceptions 
of t’he gra,y, wooded soils, pract,ically a11 Saskatchewan soils ha.ve 
relatively hlgh fertility with regard to their organic matter content 
and supply of minera1 nutrients, as compared to soils of more humid 
regions. In t#he wooded area of the Province which lies mainly to 
the nort’h of t,he area included in the maps accompa,nying this 
report, the soils have suffered considerable loss of nutrients by 
leaching and are low in organic mattcr and nitrogen. These 
soils occur t#o some extent, in the area mapped and a,re mentioned in 
the section on Soi1 Management, and also described under the series 
name of Waitville (pp. 68). 
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SOIL CLASSIFICATION 
The a,rea covered in this soi1 survey is characterized by variations 

in climat’e, natural vegetation, geological origin of surface deposits, 
topography, and drainage. These conditions are reflected in the 
variety of the soils mapped. A system of soi1 classification is a 
valuable aid to the study of the natural characteristics and agri- 
cultural adapt#ations of the different soils. 

The classificat,ion of soils is based upon the study of the color, 
texture, struct’ure, chemical nature and other characteristics of the 
soi1 profile. The profile consists of the natural succession of layers 
or horizons, extending from the surface of the soi1 into the underlying 
material which has been only slightly modificd by the soil-forming 
processes. In Saskatchewan the depth of the profile is usually 
between three to six feet, but may range from two to over ten feet. 
Upon making a vertical tut or excavation in the soil, the natural 
horizons or layers of the profile are exposed. These are usually 
designated as the A, B, and C horizons, beginning from t.he surface. 

The A horizon generally coincides with what is known as the 
surface soil. It usually contains most’ of t’he soi1 organic matter 
and important soi1 organisms. The downward percolation of water 
tends to remove from t’his horizon some of the fine clay particles 
and material such as lime (CaCO,J and other more or less soluble 
substances. 

The B horizon, situated immediately below the A, receives 
much of the material leached from above. As a result the B horizon 
is usually heavier in texture, more compact and often contains 
higher quantities of lime a,nd ot’her substances than the A horizon. 

The C horizon occurs in the lower depths of the profile. Due.to 
this fact it is below the point at which climatic and ot,her forces of 
weathering are active. It’ is composed of the geological deposits or 
parent materials from which the true soi1 has bcen developed. 

On the basis of soi1 profile studies, the soils of Saskatchewa.n have 
been grouped int,o soi1 zones, series and types. T’ariations within 
t,he soi1 type are known as phases. These soi1 classification groups 
are discussed below. 

Soi1 Zones.-The soi1 zones haïe already been discussed (p. 9). 
They consist of large belts of soi1 that reflect the broad differences in 
climate and veget,ation found within the surveyed area. The zona1 
profiles vary chiefly in the color of the A horizons and in the average 
depth at which the concent,ration of lime (CaC0.J occurs. From the 
southwest corner of the Province to near the northern boundary of 
the area there is a progressive darkening in the color of the A horizons, 
until the Gray Soi1 Zone of the wooded region is reached. There is 
also a general increase in the depth of lime layer below the surface, 
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from south to north. In the above order the following succession of 
zona1 soils is encount’ered: Brown Soils, Dark Brown Soils, Black 
and Degraded Black Soils, and Gray Soils. 

A soi1 zone is characterized by definite condiCons of c1imat.e and 
natural vegetation, which are expressed in the characters of the 
typical soi1 profiles. However, the soi1 profiles in any zone may 
vary because of variation in text#ure, geological origin, t#opogra.phy 
or drainage. These variations are covered in the remaining classi- 
fication groups, i.e., Series, Type and Topographical or other phases. 

The Soi1 Series.-The t,erm soi1 series is used t,o designate a 
group of soils whose profiles are alike in general character and 
appearance a,nd which have similar parent materials (or common 
geological origin). In each soi1 zone the various series are distinguished 
by differences both of profile character and parent materials. How- 
ever, soils of similar geological origin may occur in several zones and 
in such cases the respective soils are placed in separate series. The 
variaCons in climate and vegetation existing between zones give 
rise to dissimilar profiles even when the parent. materials are similar. 
It’ follows t,herefore that the profile characteristics by which series 
are differentiated are t,he result of t,he combined influences of climate, 
vegetation and parent materials. - 

The dominant soi1 profile, i.e., that profile which occurs most 
frequently is taken as the basis of t)he series separation. Other soils 
of more local occurrence, whose profiles differ somewhat, from the 
dominant type are frequently found in close association with the 
latter. These associat’ed soils are usually developed under local 
conditions of topography, drainage or other soil-forming fact.ors which 
are not typical of the series as a whole. In a more detailed survey 
t,he associated local soils could be shown on the map and classified 
separately. However, in the series description following this section 
the dominant soi1 profile is discussed at some length, and the asso- 
ciated profiles are described in sufficient detail to show how they 
differ from t9he typical soil. 

A soi1 series is usually given a town, City, or other geographical 
place name where t.he soi1 is typical of that series. Usually the name 
indicates the locality where t,he series was first studied. In subsequent 
survey work wherever the same dominant soi1 profile occurs, it is 
placed in t’he original series. This is done to avoid using a multi- 
ciplicity of names, many of which would refer to the same series. 
For example, the Regina Series was first used t#o describe the soils 
of the Regina Dist#rict. Later when similar soils were mapped at 
Rosetown, these were also placed in the Regina Series. 

Another use of the series name is to eliminate the long description 
necessary when referring to a particular soil. For example, the 
Regina Series occurs in the Dark Brown Zone, consists of heavy 
text,ured soils derived from lacustrine deposits, of smooth top- 
waphy, usually well drained, free of stones, highly fertile, 
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and well developed agriculturally. The words Reginu Xeries may be 
used to denote a11 the characteristics ment,ioned above, for once one 
is familiar with an area of these soils, the series name becomes 
associated with a clear picture of t.he soi1 landscape. 

The soils of the surveyed area have been placed in twenty series. 
These are discussed individually in the succeeding section of the 
report.. 

Soi1 Type.-While t,he dominant soi1 profiles of a series are 
alike in geological origin and general profile characteristics, they 
frequently vary in texture. These textural variations are the result 
of differences in clay, silt, and sand contents of the soi1 profiles, 
chiefly in t,he Upper or A horizons. (Sec Table 16 for definitions of 
textural classification.) 

Such textural variations within the series are known as Soil 
Types. The main rea,son for separating soi1 types lies in their impor- 
tance from the standpoint of agriculture. Ko single fact.or is more 
import,ant than t’hat of t’exture. 

The soi1 types are designa,ted by a combination of the series 
name and the tcxtural grade. Thus t#he Regina Series includes three 
t,ypes, namely : Regina Heavy Clay, Regina Clay and Regina Clay 
Loam. hppropriat#e abbreviat8ions are used to denote series and type 
on t,he map. Thc soi1 types found in each soi1 series are discussed 
under that, serics. 

Phases of Soi1 Types.-There are also variations in the soi1 
types tha,t have an important influence upon the agricultural use 
of t,he soil. Thcse variations arc classified as topographie, poorly 
drained (alkali), stony, and gravclly phases. 

The topographie phases consist of va,ria,tions in surface relief 
ranging from nearly level t,o hilly. It was impossible t’o separate and 
map a11 the variations in topography that occur. However, the 
important, changes are covered by grouping the topography into 
four phases, based upon differences in the degree and frequency of 
slopes. These phases a,re, (1) level t,o undulating, (2) mixed undulating 
and rolling, (3) gently to moderately rolling, and (4) strongly rolling 
to hilly. They may be best understBood by t.heir relation to pract’ical 
agriculture. 

Level to gently undulat’ing land has slight, to gentle slopes, 
unbroken by ridges or deep depressions. It offers little difficulty 
to cultivation, assuming the absence of stones and trees. The Regina 
plain is a good example of this most desirable topography. In some 
areas somewhat, more strongly undulating land is found with an 
appreciable difference in elevation between the lowcst, and highest 
points, which are separated by long, smooth slopes. Such land is 
only slight,ly inferior from thc standpoint of topography to the more 
level type. 
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Hilly areas are mapped with strongly rolling phases and like the latter comprise 
non-arable firazing lands. 

13adly eroded lartds carry little vegerative caver. 

Rough, broken uplands present a striking appearancr, but like a11 eroded areas are 
of Iittle value aQriculturalIy. 





Land classed as mixed undulat,ing and rolling usually consists of 
local areas of both phases that were too small to be separated in a 
reconnaissance survey. Agriculturally these lands are intermediate 
between the undulating and rolling phases, some individual farms 
having excellent topography and others being moderately rough. 

Gently to moderately rolling la,nd is characterized by a succession 
of ridges and knolls, separa,ted by lower areas that frequently cont,ain 
poorly drained depressions or sloughs. The slopes are much steeper 
tha,n those of undulating land. With similar soils, rolling phases are 
dist#inctly inferior to undula,ting phases in ease of cultivation, moisture 
holding capacity, and soi1 uniformity. Moderat.ely rolling phases 
approach t,he point, where increasing slope and rougher land prevent 
the cult#ivation of large fields. Small areas of better topography are 
found scattered throughout the gently to moderately rolling phases. 

Strongly rolling t,o hilly phases are SO rough and steep that 
cultivation is almost impossible. In settled districts such phases 
are used chiefly for pasture. Small areas of better topography occur 
locally in hilly bel&, and these are frequently cultiva,ted. In general, 
however, this phase has a low agricultural value. Much of the 
Missouri Coteau is included in this class of topography. 

Stony, gravelly, or poorly drained phases are self-expla.nat.ory 
t,erms. T’ery stony soils where large boulders abound at or near the 
surface are mapped as stony phases of the soi1 type. Types wit,h 
continuous grave1 subsoils make up the gravelly phases, and those 
in which the subsoils contain soluble sa1t.s (alkali) and which are 
also inadequa.tely drained make up the poorly drained pha,ses. 
These various phases are appropriately designated on t,he map by 
special symbols, for mhich see map legend. 

Soils ;Ilot Included in the Series Classification-A number of soi1 
groups occur in the area that for va.rious reasons cannot be mapped 
as series and types. These soils are frequently known as land classes. 
They include sands, dune sands, gravelly sandy loams, saline or 
“alkali” soils, eroded lands, and areas of mixed textures. In generaI 
these lands are of low agricultural value, some areas of mixed textures 
being exceptions. The land classes are discussed at t,he end of the 
section on Soi1 Series. They are also indicated on the ma,p by appro- 
priate symbols and colors. 
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SOIL SERIES 
The Brown Soils.-The brown soils bave brown to grsyish- 

brown surface horizons, which on the average are shallower and 
lower in organic matter than the corresponding horizons of t,he 
da,rk brown or black soils. The lime layer or horizon of calcium 
carbonate accumulation is generally encountercd between six and 
twelve inches below t,he surface. In the Echo and Hatton Series 
the lime layer frequently occurs at greater dcpths. 

The Brown Soi1 Zone occurs in the most arid portion of Saskat- 
chewan and is characterized by a native veg&ation of short grasses. 
Thc cultivated land is devotcd chiefly to grain product,ion, while 
the non-arable land convtitutes the chief ranching areas of the 
Province. 

The brown soils bave bren grouped into five soi1 series, namcly, 
Sceptre, Fox Yalley, Haverhill, Hntton, and Echo. The soils of the 
Cyprcss Hills and Wood 1Iountain, although found mithin the 
Brown Soi1 Zone, are developed under conditions of higher soi1 
moist.ure efficiency, antl are clnssed wit,h the dark brown soils. 

SCEPTRE SERIES 
L)escl-ipfiotl.-This serics consists of vcry heavy tcxtured soils 

derived from post-glacial Incust,rinc (lake) dcposits. The larger 
areas of these soils are found in thc vicinities of Sceptre, Cabri, 
Kyle, Eston and Iiindersley. 

The topography is t~ypically gently to moderately undulating, 
with a fem nreas mapped as gcnt,ly rolling, or mixed unclulating t,o 
rolling. Thcsc soils are gencrnlly ne11 drained. Where sloughs or 
poorly draincd nrcas do occur the soluble salt content is not usually 
excessive. 

Stones are rarcly encountctred, and offer no obstacle to cultivation. 
However, mhcrc this series borders glacial soils, stones are more 
frequent . 

The surface layer is brown or grayish-brown in color. The struc- 
ture is granular to small cloddy, the latter readily breaking down to 
granules under cultivation. Slight arnounts of lime frequently occur 
at the surface. With extremely dry conditions, widc shrinkage cracks 
devclop which extend me11 into the subsoil. 

The subsoil is generally slightly heavier in t’exture than the 
surface soil, cloddy in st,ructure and gray to brownish-gray in color. 
The subsoil is moderat,ely high in lime. 

Since the Sceptre soils are uniform in texture, a,nd have smo0t.h 
topography, the profile varies but little from place to place. In 
general characteristics and ngricultural adapt’ations these soils are 
similar to the Itcgina Series (p. 39). 
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Two types have been mapped, Sceptre Heavy Clay and Sceptre 
Clay. The former is the dominant type and is one of the heaviest 
upland soils in the surveyed area. For this reason it, has a higher 
moisture-holding capacit,y and is slight.ly more productive than the 
clay. Ot#herwise these types are very similar. A few very sma,ll 
areas are mapped as Sceptre Heavy Clay with Alkali. This associa- 
tion is found in poorly drained flats or depressions. Some areas are 
also mapped as a mixture of Sceptre and Haverhill Series (p. 31). 

A profile description of the Scept,re Heavy C1a.y is given below. 
Profiles are in a11 ca,ses of uncultivated soil, and are chosen SO as to 
be represent,ative of the series in depth of horizon, st,ructure, color, etc. 

Horizon Depth Description 
A o-1” Fine granular, bromnish-gray clay. 

l-3” Granular t’o flaky gray. 
B 3-6” Somewhat compact coarse granular to small 

cloddy, brownish heavy clay. 
6” and Cloddy, brownish gray to dark gray, moder- 
below ately calcareous clay grading into heavy 

somewhat cloddy dark gray calcareous 
parent material. Streaks and flecks of lime 
may occur in or below the third horizon. 

Horizons are not strongly differentiated, but there is a suggestion 
of slight movement of material other t,han thc more soluble con- 
stituents, such as lime, from the shallow surface layers to lomer 
depths. Under cultivat8ion the heavier, more compact, shallow 
subsoil is mixed aith the shallow surface layers giving a heavy brown 
or grayish soil. 

dgriczlltztre.-The Sceptre sojls are the most. productive soils of 
tht zone; in fact they may be considered as equal or nearly equal to 
the best soils of the Province. Drought resistance accounts in a 
la,rge measure for this fa&, but it is also true that the natural fertilit,y 
of these soils is high. 

The product’ion of grains, chiefly spring wheat, is the main farm 
enterprise. This land is well suited for tractor farming and large- 
scale operat.ions, because of favourable topography, litt’le waste 
land, and freedom from stones. The powcr required in t’illage opera- 
tjons is moderstely high, due t,o the heavy texture of these soils. 

Since summerfallow is necessary for the conservation of moisture, 
and the land is best adapted t,o grain production, t’he common trop . 
system is summerfallow in rotation with grains. Quit’e commonly 
a two-year rotation of summerfallow and wheat’ is used. Because of 
less certain and generally smaller returns from grasses and legumes, 
these crops provide a relat,ively small part of the farm incorne. 
Livestock product’ion is, in general, an incidental farm project. 
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One of the greatest difficulties in farming the Sceptre soils is 
that of controlling soi1 drift.ing (wjnd erosion). The ease with which 
such soils break down to small granules through the effects of freezing 
and thawing, or wetting and drying, ma.kes them particularly 
susceptible t,o drifting. The more common weeds are stinkweed, 
various mustards, wild sunflowers, poverty meed and Russian thistle. 

FOX VALLEY SERIES 
Desoiptiorz.-Fox T-alley soils are of medium texture and are 

derived chiefly from silty water-deposited mat,erjals. A few small 
areas may have originated from wind-blown (loessial) material. 
This series occurs chiefly in the general vicinities of Fox Valley, 
Golden Prairie, Hazlet, and Gravclbourg. 

The topography is typically gently undulating, with a few areas 
mapped as gently to moderat’cly rolljng. This latter phase may be 
pa,rtly loessial in origin, as suggested above. 

These soils are generally well drained, occasional poorly drained 
spot,s occurring in sloughs and in the vicinity of creeks. 

Stones are generally rare to fcw in number. They arc not a 
serious factor exccpt where this serics is somewhat, mixed with 
glacial soils. 

The surface soi1 consist’s of a gruy silty structureless layer, 
underlain by a soft, cloddy layer. Under cultivation the soi1 tends 
to form large lumps or clods, which, howerer, are easily broken down 
to a fine granular condition. Lime may be present at or near the 
surface. 

The upper subsoil is long cloddy in structure, of medium heavy 
text,ure, and is underlain by a gray, less compact layer, which is 
high in lime. A sub-st#rata of very fine sand is frequently found in 
the deeper subsoils. 

The moisture-holding capacity of these soils is fairly good on 
the heavier types, except where sandy strata occur near the surface. 
In a11 cases, however, t#he Fox J7alley Series is inferior to the Sceptre 
soils in this respect. 

The Fox Tialley soils are generally quite fertile, and usually very 
litt,le waste land occurs. However, the nitrogen and organic matter 
content,s are relatively low. The silty nature of these soils makes 
them very susceptible to soi1 drifting under thc prevailing climatic 
conditions. 

Four types havc been mapped in the Fox Valley Series, namely, 
Silty Clay Loam, Clay Loam, Silt Loam, and Loam. 

The silt,y clay loam is the dominant type, and is found on both 
undulating and gently rolling land. The clay loam is quite inextensive, 
and differs chiefly in being less sjlty than the silty clay loam. A 
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poorly drained phase of clay loam is mapped along the Wood River. 
Clay loam also occurs in patches throughout the silty clay loam type. 

The silt, loam and loam are quite similar and are often found in 
association. The loam type tends to be more stony and is not quite 
SO uniform. These types are typically gent,ly undulating, and agri- 
culturally differ very little from Haverhill loams of similar topography. 
A profile description of the Fox Valley silt,y clay loam is as follows: 
Horizon Depth Description 

A o-2” Dmiray fine granular to powdery silty clay 

2-5” Grayish, slightly platy silty clay loam. 
B 5-12” Grayish brown long cloddy heavy silty clay 

loam, fairly compact,. 
12-20” Gray st,rongly calcareous silty clay loam, 

faintly long cloddy structure in Upper por- 
tion and structureless below. 

C Dark gray structureless to slightly platy, 
calcareous, frequently with moderate quan- 
t’ities of soluble salts. 

Bgliczcltzlye.-The Fox Valley soils are largely used for grain 
production, spring wheat being of chief import.ance. From the 
standpoint’ of fertility, they compare favorably with other medium- 
textured soils of t.he Brown Zone. However, due to lower moisture- 
holding capacity, greater fluctuations in yields occur in the Fox 
Valley Series than on the Sceptre. This is part,icularly true of Fox 
Valley soils near the western side of the area, where drought condi- 
tions are more frequent, than for instance in the Gra,velbourg district. 
Soi1 drifting has become a serious problem on these soils during the 
last few years, particularly on the silty clay loam and silt, loam t,ypes. 
The heavier textured types are the most productive. 

Relat’ive freedom from stones, good topography, and moderate 
power requirements for tillage are favourable fact,ors. Water is more 
easily obtained than on the Sceptre heavy soils, but the same general 
limitations in forage trop product,ion a.ssocia,ted with the latter 
series apply t’o the Fox Valley soils. Russian thistle is among the 
most, troublesorne weeds, especially during dry seasons. 

HAVERHILL SERIES 
Desaiptio?a.-This series consists of medium and light-textured 

soils derived from gla.cial till and morainic deposits. In area the 
Haverhill soils exceed t.hat of any other series of t,he brown soils, 
and they are widely distributed throughout the zone. 

The topography is variable, ranging from gently undulat,ing to 
rolling and hilly. Auch of the rougher land has a “knob and kettle” 
topography typical of morainic deposits. 
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The drainage is also quite variable, depending upon local condi- 
t’ions of topography and texture. Many of the smooth undulating 
phases are well drained, wit’h but few depressions or sloughs. On the 
rougher phases, the surface drainage is frequently excessive on the 
steep Upper slopes due to a large proportion of the precipitation 
being lost t,hrough run-off, while in the lower places many poorly 
drained saline, or “alkali,” sloughs occur. For the series as a whole, 
the conditions of surface drainage ma.y be classed as moderate to good. 

Stones are common t’o a11 Haverhill soils. The numbers vary 
from few to many, but in general they are numerous enough to 
require clearing. Rough morainic belts and eroded escarpments are 
frequently very stony. The stones vary in size from grave1 to large 
boulders several feet, in diameter. The boulders nat.urally offer the 
greatest obstacles to cultivation. Local patches of gravelly and 
sandy subsoils are common in the lighter types or in rolling phases. 
In general, the undulating phases of the Haverhill soils have com- 
paratively few stones. 

The surface soi1 is brown to light brown in color, and fine granular 
to small cloddy in structure. 

The subsoil consists of a rusty brown Upper layer of column-like 
structure, which breaks readily into Bat-t’opped segments or clods. 
This layer is charact,eristically heavier in texture t.han the surface 
soil, and is frequently SO compact that it. approaches the “tough” 
impervious nature of the “blow-out,” (Echo soils). This latt.er condi- 
tion is generally found on undulating land in moderately low positions. 
The lower subsoil is gray in color, less compact., and has a high lime 
content. Gypsum a,nd other salt’s a,re also common. J’arying amounts 
of grave1 and st,ones are frequent’ly found throughout the profile. 

The above features are typical of the smoother and more arable 
phases of the Haverhill soils. In rolling and hilly belts t,hese soils 
a,re both shallower and lighter in texture on t’he knolls and ridges, 
a,nd t.he gray lime layer is frequently exposed at the surface of 
cult.ivated fields. The poorly drained soils of t.he lower depressions 
frequently have darker surfaces, whilc t,he subsoil is streaked with 
lime and soluble sa1t.s (alkali). 

A profile description of t.he Haverhill loam, t,he most extensive 
type of the series, is given below. 

Horizon Depth Description 
A O-l” Grayish brown friable surface. 

l-5” Grayish brown soft lumpy loam, easily 
powdered. 

B 5-13” Brown to coffee brown, long cloddy (column- 
like), clay loam, compact, changing to 
yellowish or grayish hrown at the base. 
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Horizon Depth Descript,ion 
13-24” Gray to brownish gray, faintly long cloddy, 

easily pulverized clay loam. Horizon of 
lime concentrat,ion. 

c Dark gray structureless calcareous clay loam, 
grading into dark gray to bluish gray boulder 
clay, mit#h lime and gypsum concretions a.nd 
small reddish brown flecks. 

The folloming types have been mapped in the Haverhill Series: 
C1a.y Loam, Loam, Silt Loa.m, Light Loam, and Fine Sandy Loa.m. 
The clay loam and loam types are t9he largest in extent, and are 
frequently mapped t’ogether. The loam belts contain numerous 
pat,ches of clay loam. The silt loam is very inext#ensive, and for a.ll 
practical purposes ma,y be regarded as a st.ony phase of Fox T’alley 
silt, loam. 

The lighter types of Haverhill Series arc similar to the Ha,tton 
Series, but are frequently rougher, more stony and generally possess 
heavier subsoils. 

The Haverhill soils, being SO widely distributed, frequently occur 
in combination with othcr serics, particularly ScepW, Cypress, 
Hatton, Echo, a,nd Weyburn soils. 

The variable nature of the relief, drainage and t,exture of the 
parent mat,erials of the Haverhill Series leads to a great diversity of 
soi1 Condit#ions and agricult’ural adaptat,ion. The undulating clay 
loam type, whert not too stony is probably superior to the Fox 
Vnlley silty &y loam, due to rts heavier subsoil and consequent 
bet,ter moisture-holding capacit,y. The Haverhill loams are somewhat 
inferior to the clay loam in t’his respect,, and t’he light loams and sandy 
loa,ms are clefinit8ely low in moisture-holding capacity. 

Considerable waste land occurs in t.he Haverhill Series, and t,he 
proportion increases as the topography becomes rougher. On hilly 
phases st,oniness, steep slopes, and numerous sloughs prevent, cultiva- 
t,ion of a11 save small, scatt,ered areas. 

The Haverhill Series in origin and general characteristics is 
similar to t,he Weyburn and Oxbow Series of t’he Dark Brown and 
Black Soi1 Zones, respectively. The differences in a,gricultural 
adaptation between these series a.re chiefly due t’o the variat’ions in 
moisture efficiency of the respective zones. 

Agriculture.-As indicated above, agricultural conditions vary 
great#ly on the Haverhill soils. On both the clay loam and mixed 
clay loam and loam types of smooth topography, wheat is t.he main 
trop, and yields are satisfactory except in years of drought. The 
undulating Ha,verhill clay loam ranks next to the Scept#re clay for 
grain production in the Brown Soi1 Zone. 

The Haverhill loams a,re also used chiefly for wheat and other 
gra.ins, and when of good t,opography rank with the Fox Valley silt 
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loam and loam. These soils give good yields when moisture conditions 
are favourable, although they are inferior t’o the heavier types. 

Haverhill light loams and sandy loams are in comparison poor 
wheat, soils, due t#o their Ion: moisture-holding capacit.y, lower 
na.tural fertility, and tendency to drift. On these types fa11 rye is 
grown to some cxt,ent, and appreciable numbers of livestock are kept. 

In general the smoother (undulating) phases of the heavier types 
of Haverhill soils are best adaptcd to the prevailing system of wheat 
farming. Soi1 drifting on these better types has been serious in 
cert,ain locnlities during recent prolonged periods of drought, but in 
gencral medium-text,ured glacial soils such as the Haverhill are less 
subjcct to wind erosion than hcavy lncustrine or sandy soils. This 
is ascribcd largely to thc fact that glacial soils tend to retain a cloddy 
surface structure better t#han thc latter types. 

The gently to moderatcly rolling phases of Haverhill clay loams 
and loams are also used largely for wheat, production. They are, 
howevcr, inferior to similnr types of smoot8her topography owing to 
variations in moigturc &icicncy, grcatcr amounts of stone, and the 
presrnce of more wwste land. 

The strongly rolling and hilly ph:tscs of Havcrhill soils are largcly 
used for grazing purposrs. Smnll scnttrrcd areas are cultivated, but 
thrse rough phases havc in general a vcry Ion- agricultural value. 
The adverse conditions prcvailing on the grntly rolling phases are 
intensificd on thc strongly rolling to hilly, lnnds. While t,he stock- 
carrying capacity of t,hcse rough lands 1s IOW, the native grasses 
provide good quality ferd. 

The Dominion I<xpcrimrntnl Station at Swift Current, is situated 
on the above soi1 scries antl providcs a reliable source of gcncral 
agricultural information for i;outh~estcrn Saskatchewan. 

HATTON SERIES 
1>escrillfl’o>?.-This serics consists of light-textured soils, mostly 

derivcd from alluvial dcposit s. The larger areas of these soils are 
found in the districts of 3Iortlnch, Chaplin, Swift Current, and 
Maple Creek. Smaller arcas art widrly distributcd throughout the 
zone. 

The topography is mostly undulating, with sorne area-- mapped 
as gent#ly rolling. 

Surface dminage of the Hat,ton Scries is generally good, but these 
soils frequently border old creck and lake beds, where heavier saline 
or alkali soils occur. Hcnce, whcre poorly drained depressions occur 
wit,hin this series, they are practically always high in soluble salts. 

Stones are rarely encountered, but gravelly subsoils are very 
common. 

The surface soils are light grayish brown, loose nnd structureless 
on top, and slightly compact bclom. 
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The Upper subsoils are rusty brown in color, of large blocky 
structure, and the lower subsoils consist of loose, grayish Sand. 
The lime laycr is usually found at a depth of about 18 inches. 

In many places a shallow water table is present in t.he Hatton 
soils. This provides a good farm-water supply, and it is possible that 
in some cases deep-rooting crops might be grown advantageously 
where such water tables are comparatively near the surface. 

Following is a profile description of Hatt,on Fine Sandy Loam. 

Horizon Depth Description 
A O-6” Light grayish brown fine sandy loam; single 

grain (struct’ureless) on top to soft cloddy 
below. 

B 6-1-1” Rusty brown heavy fine sandy loam, large 
angular clods or blocks, three to six sided, 
usually quite hard at the base. 

14-18” Yellowish gray fine Sand, incoherent and occa- 
sionally limy. This horizon is not always 
well marked, since it grades into: 

16” and Gra,y to brownish gray incoherent fine Sand, 
ovcr t#he layer of greatest. lime ca,rbonate ac- 

cumulat,ion. 
c Darker gray incoherent Sand, calcareous but 

having less lime t,han above. 

The following types have been mapped in the Hatton Series: 
Light Loam, T’ery Fine Sandy Loam, Fine Sandy Loam, and Sandy 
Loam. The fine sandy loam and sandy loam are frequently asso- 
ciated with gravelly subsoils, and in such ca,ses are mapped as 
gravelly phases of the Hatton Serics. 

Due to the preva.iling light t,extures, these soils have low moisture- 
holding capacities. The light, loam and very fine sandy loam soils 
are superior to the lighter types in this respect. Their sandy nature 
and low moisture-holding capacit,y favor wind erosion, and SO t#hc 
Hatton soils are subject, to severe soi1 drifting. 

The organic matter and nitrogen cont’ent is lower than that of 
thc heavier eoils of this zone. 

The Hatton soils are very similar in origin, text.ure and other 
general characteristics to the Asquith (p. 45) and Meota Series 
(P. 60). 

The light loam and fine sandy loam types of the Hatton and 
Haverhill Series are also very similar, and are frequent,ly found 
together. The latter tend to have heavier subsoils, more stones, and 
are frequently rougher in topography than the Hatton types. Hat,ton 
sandy loams are often found adjacent, to or mixed with fine sand or 
sand dune areas. 
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Agriculture.-The agricultural adaptations of the Hatton Series 
are limited by the above-mentioned conditions of light texture, 10-w 
moisture-holding capacity, a,nd t#endency to soi1 drifting. The 
influence of t,hese conditBions is emphasized still more by t.he prevailing 
semi-arid climate and periodical years of drought,. 

In view of the above statements, it may be said that wheat 
production on the Hatton soils is cxtremely haeardous. In seasons 
of above average soi1 moisture the Hatton soils have produced good 
yields of wheat and other grains. On the other ha,nd, during t,he 
more common conditions of low soi1 moist#ure, very poor crops and 
even complete failures frequcntly occur. Russian thistle is a serious 
competitor for soi1 moist,ure. 

Rye is grown t#o a considerable txtent on Hatt,on soils, particularly 
in the Maple Creek area. The use of this trop, eit’hcr continuously 
or followed by wheat, ena,bles thc farmer to dispense with the bar? 
summerfa~llom. The yiclds of gra,in are relatively lom on this account, 
but the tendency for thesc light soils to drift makes it, very desirable 
to keep them under vegetativc covcr. Kherc this syst.em is used 
more livestock are kept than is usual on the cultivated lands of this 
zone. The size of farm holding tends to be relatively large. A factor 
in connection mith the livestock is that much of the Hatton Serits 
is adjacent to non-arable lands, which are utilized for pasture. 

A great deal of the land in the Hatton Scrics has been severely 
damaged by wind erosion. 1Iany farms bave been abandoned, and 
a large acreage of land is eit’her devoid of veget.ation or carrirs a 
weed caver only. 

In such cases it, is imperative that the continued drift,ing of the 
soi1 be checked before any furt,her agricultural use of t#he land is 
possible. In some cases it. may be necessary to allow the land to go 
ba.ck to grass or to seed it. down. The groming of forage crops on t,he 
Hatton soils is attencled by the diffculty of sitcuring a good stand 
and a sufficient economic ret,urn, but where the soi1 is severcl3 
drifted somc form of permanent covcr is highly desirablc. 

There are several important fact’ors to consider in connection 
with severely drifted lands. The soi1 may be permanently da,maged 
through the removal of the surface layer cont’aining most. of t’he 
orga.nic matter. The exposurc of t.he less fertile sancly subsoils 
results in even lower product#ivity. The drifted material itself is 
definitely lighter in texture than the original soil, and in the case of 
the Hat,ton Series the drift is usually a, fine Sand. Such material is a, 
menace to adjacent more product’ive soi1 types, since the sandy drift 
frequently induces drifting of t’he better soils, or in some cases 
buries them. 

ECHO SERIES 
Description.-This series consists chiefly of medium-textured 

soils derived from a glacial till which a.ppears to be modified by the 
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presence of certain pre-glacial material. The presence of shallow 
depressions, varying in size and number (the so-called “blow-outs” 
or “burn-out&‘), is characteristic of this series. It, is probable that 
the distinctive properties of t.his series are due to the influence of 
the pre-glacial material. 

The Echo soils are found at four widely separated points. A 
large area occurs south of the Cypress Hills, extending int,o south- 
eastern Alberta and northern Mont.ana. Another large area lies 
along the eastern border of the Brown Soi1 Zone, extending from 
Avonlea southeastward to the International Boundary just west of 
Estevan, and a third occurs near Kerrobert. A small area has been 
mapped in t#he Dark Brown Zone, northeast of Elbow. 

The topography of the Echo soils is usually undulat,ing. A few 
rolling areas of Echo soils are mapped as mixtures mith Haverhill 
types. 

The surface drainage of the Echo soils is variable, but generally 
quite adequate. Due to the impervious nature of the subsoil, water 
penetration is greatly rest,ricted. The lower subsoils have high 
concentmtions of soluble salt#s. The “blow-outs” are depressions in 
which the impervious subsoil has been exposed. Consequently water 
which collects in these depressions following heary rains is largely 
lost by evaporation. 

The numbers of st,ones vary from few to many. On the mhole, 
however, Echo soils arc less stony tha,n Haverhill soils. 

The surface soi1 consists of a light brown (fawn) colored layer, 
powdery to soft cloddy or platy in structure. 

The subsoil is dark grayish bromn to coffee brown, of a heavy 
“tough” compact, nature, breaking down into angular fragment,s. 
Below this is the grayish, less compact, lime la,yer, which in addition 
to lime also contains gypsum, sodium sulphate and other soluble 
salts (“alkali”). 

The a,bove description covers the ordinary soi1 outside of the 
‘Lblow-out” depressions. Where these occur the heavy subsoil forms 
the surface, although this is sometimes covered by a gray platy 
mulch of about one inch in thickness. A profile description of Echo 
clay loam is given below. 
Horizon Depth Description 

A &l” Gra.yish bromn, powdery mulch. 
l-4” Thinly laminated, soft lumpy, brown horizon, 

friable and easily pulverized. 
@y Horizon of faintly long cloddy or prisma,tic 

macro structure and laminsted micro-struc- 
ture, grayish or light grayish brown in 
color, usually t.he lightest textured horizon 
of the profile. 
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Horizon Depth Description 
B 8-18” Horizon of round-t,opped columnar st,ructure 

with grayish top coatings, which may be 
easily broken int,o angular or nut-like frag- 
ments, dark brown to dark grayish brown 
in color, high in colloids, very sticky when 
wet snd very hard, with marked shrinkage 
cracks mhen dry. 

15-26” Horizon mith a high concentration of lime and 
usually soluble salts, particularly calcium 
mngnesium and sodium sulphates, structure- 
lcss to faintly cloddy. 

( Dark gray horizon with splotches of lime and 
salts, UT .aiiy thick platy in structure. 

Thc depths of horizons vary greatly with micro relief and other 
fact,ors, and only t#heir approximate thickncss is given. A deep 
exposure of the naturnl soi1 reveals a very uneven profile with the 
hard compact Upper B horizon in tht form of an uneven wave. 

Tmo types have becn mapped in the Echo Series: Clay Loam 
and Loam. These textures rcfer to the normal soi], t#he surface 
texture in the “blow-outs” being a heavy clay. The clay loam is the 
dominant type and reprcsents the ancrage texture found in the 
cultivated surface laycr. 

The Echo clay loam and lonm are frequpntly mapped together, 
and the former is also found in mist,ures wit,h Haverhill loam. 

The Echo soils posscss certain characteristics that distinguish 
them from other Saskatchewan soils. From the standpoint of the 
soi1 scientist they are morphologicallg similar to the complex group 
of solonetz soils. The soi1 conditions are furt,her complicated by the 
presence of the “blow-out” depressions. These are caused by the 
removal of the surface, probably by wind nct,ion, in some earlier 
period of time. As previously stntcd, thest dcprtssions vary greatly 
in size and number. 

Rom the agricultural standpoint these soils are characterized 
by an uneven surface and varying text’urcs, due to t’he succession of 
normal soils and eroded depressions. The subsoils are heavy in 
texture, but their compact structure does not allow thc best possible 
retention and availwbility of moisturc for the use of plants. 

JJ7here the heavy subsoil is exposed, or is near the surface, the 
product,ivity of t,he soi1 is low. This is mainly due to unfavournbla 
physical nature, but low fert,ility due to relativrly low organic matter, 
nitrogen and phosphorus content may also be a factor. 

4gricuZtz~e.-The adverse factors associnted mit,h the Echo 
Series result in t,hese soils being of lom agricultural value. The 
relative degree of procluctivity under cultivation is dependent upon 
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the percentage of “blow-outs” or depressions. M7here these are 
very numerous, trop production is poor, and is characterized by 
a thin and short stand in the depressions. The poor physical condition 
results in tillage difficulties and in heavy draft of imp1ement.s. Con- 
versely, where the “blow-Ouf$ are less numerous, the trop yields are 
higher. On the best phases of the Echo loa,m the “blow-outs” are 
small in size and the subsoil is not quite SO heavy. Cont.inual cultiva- 
t.ion tends to partially fil1 thc depressions with the more fertile 
surface soil, and the productivity is thereby improved. 

On these better phases, wheat production is the main enterprise. 
Where the “blow-outs” are very numerous, as in the sout,hwest 
corner of the Province, the land is used largely for grazing, wit,h 
small areas of soi1 cultivated along streams. In general the areas 
of Echo soils lying in t,he sout,hwest and west central district,s are 
under more arid condit,ions than found on the eastern edge of t,he 
brown soils. Thc small areas of Echo soils occurring in the Dark 
Brown Zone have still better climatic Condit#ions. 

However, it may be st.at,ed that the productivity of this series 
is more dependent upon the peculiar soi1 conditions than upon the 
factors of climate. A considerable amount of the land has been 
abandoned in a11 the above-mentioned districts. Where the “blow- 
out. are numerous the genera,l agricultura,l development of these 
soils is poor. In their natural state they carry a variety of high 
quality nat#ive grasses and provide fairly good grazing. 

The Dark Brown Soils.-These soils have dark brown surface 
horizons. The lime layer (zone of calcium carbonate accumulation) 
is found at an average depth of 10 to 18 inches belon7 the surface. 
In these respects and also in general conditions of climate, na,tural 
vegctation and agriculture the dark brown soils form an intermediut#e 
or transitional belt, between the brown and black soils. 

The dark brown soils have been placed in five seriee. These are 
the Regina, Elstow, Weyburn, Asquith, and Cypress S.eries. 

REGINA SERIES 
Description.-These soils are very heavy in texture and are 

derived from post-glacial lacustrine (lake) deposits. There are two 
large areas of the Regina soils, the one occurring in the vicinit’y of 
Regina, Moose Jaw, and Yellow Grass (commonly known as the 
Regina Plains) and the other cent,cring on the towns of Rosetown, 
Elrose, and Stranraer. 

The topography is undulating, with the except,ion of a few small 
area,s which are gently rolling. Poorly drained flats or sloughs are 
more common than in the Sceptre Series, but do not seriously 
interfere with cultivation except in a few local areas. Surface drain- 
age, except in occasional years of higher tha.n normal precipit.at’ion, 
is generally sufficient “Alkali” salts are not usually present in 
excessive quantities. St.ones are rarely encountered. 
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The surface layer is dark brown to dark grayish brown in color. 
The structure is small cloddy to granular, the clods readily weathering 
to small granules when under cultivation. Large shrinkage cracks 
occur when the soi1 is dry. 

The subsoil is also dark brown, but somewhat more cloddy than 
the surface. While verv similar to the Scept#re Series the Regina 
soils are higher in organ& mat’ter, arc slight’ly more friable and have 
a deeper profile. A layer having a, somewhat higher concentmtion 
of lime occurs in t’he subsoil, but this is net’ prominent, since the 
whole profile tends to be slightly calcareous. 

The Regina soils are quite uniform, due to the nature of the 
parent ma,terial and the regular topography. The most important 
variation is a poorly drained phase, occurring in Aats or depressions, 
usually containing slight’ t’o modera’te amounts of soluble salts. 

Three t#ypes are mapped: Rcgina Heavy Clay, Regina Clay, and 
Regina Cla,y Loam. The heavy clay is the dominant type and is the 
most productive, although a11 thcse soils are highly drought resistant. 

A few small arcas are mapped as a mist.ure of Regina with other 
series of this zone. 

The profile layers of the Regina soi1 are but, slightly differentiated. 
A reprcsentative profile of Rcgina henvy clay m:Ly be described as 
fol1 ows : 

Horizon Depth Description 
A O-5” Dark brown, fria.ble granular to cloddy. 
B 5-10” Dark brown, slightly more compact, smnll 

cloddy. 
10” and Dark brown or brown cloddy with moderate 
belon? lime content, grading into heavy, dark 

colored lacustrine parent material. 

Al1 horizons are heavy clay in texture, and usually lime carbonat8e 
is present t,hroughout,. The clay loam shows more definite horizons 
than t,he cla,y or heavy clay. 

,-1griculi~cx.-The Rcgina hcavy clay or clay soils are to be 
rated as the best whcat lands of t,he Province. The clay loam is 
slight,ly lower in drought resist,ance, and therefore not quit.e SO 
productive. The Regina soils are high in native fertilit.y, alt,hough 
they givc responses t,o phosphatic fertilixers. While the Sceptre soils 
have been compared in product,ivity to t’he Regina, the latt’er are 
situated in a zone of slight#ly better moisture conditions and t,herefore 
trop losses due to drought. are less frequent. 

As in the Sceptre soils and for similar reasons, wheat is the most 
import,ant trop on the Regina soils. Grasses may be grown quite 
successfully, and also legumes, but thty do not compete with mheat 
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in the returns obtained except as dairying becomes import,ant in 
the proximity of urban centres. 

Soi1 drifting is the most important immediate problem. The 
Regina clays are, if anyt.hing, more suscept,ible than t,he Sccpt,re 
clays to the weathering, mhich causes clods to be reduced or “slaked” 
to the size of small granules. Fortunately the loss of fertility mhich 
occurs t’hrough wind erosion is not so immediately serious as it is 
in the lighter soils. 

The more troublesomc weeds include mustards, stinkwced, wild 
oats, and lambs qunrters. 

ELSTOW SERIES 
»escriptio,z.-Thc soils in this scrics are medium to heavy in 

texture, and are derived from lacustrine materials. The texture of 
these material varies from place to place, and the subsoil generally 
carry soluble salts. The largest areas mapped in this series occur 
near Elstow, Saskatoon, Aberdeen, and Colonsay. 

The topography of t,his series is generally undulat#ing, but there 
are nlso some areas of rolling topography. Sloughs and flats with a 
high content of soluble salts are fairly frequent. The upland soi1 is 
sufficiently well drained, and stones are of infrequent occurrence. 

The surface of the Elstow soils is dark brown or da,rk grayish 
brown, the structure ordinarily being cloddy to small granular. 

The Upper subsoil layer is strongly differentiated from the 
surface, being dark brown or coffee brown, compact, and distinctly 
heavier in text’ure. The structure of t,his layer is column-like, breaking 
int’o ha,rd angular fragments when dist’urbed. The subsoil is gray 
and highly calcareous (limy), and also contains a high concentra.tion 
of “soluble” salts (alkali). 

The Elstow soils are relatively uniform mithin the types. Where 
thc topography has more definite relief, as in rolling areas, the soi1 
is shallow on the knolls and deeper in the lower places. Alkali spots 
are more frequent than in the Regina or Sceptre Series, although on 
the mhole thc percentage of waste la.nd is comparatively small. 

Types mapped in the Elstow series are: Cla.y, Silty Clay Loam, 
Clay Loam, Silt Loam, and Loam. Some mixtures of Elstow types 
occur with other soi1 t’ypes, particularly t#hose of the Regina and 
Weyburn Series. The most commonly occurring type is the silt#y 
clay loam, a profile description of which is as follows: 

Horizon Depth Description 
A O-3” Very dark brown, platy, silt#y clay loam. 

3-8” Grayish brown, faint.ly columnar, tending to 
break in plates; generally not quite SO hcavy 
as surface. 
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Horizon Dept h Description 
B 8-i 6” Dark grayish or coffee brown, clay, columnar 

in structure, breaking into hard angular 
clods or granules. Occasionally t.he top of 
the columns are rounded snd capped with a 
thin ashy gray, platy to structureless layer. 

16” and Grwyish brown, struct’ureless t’o faintly cloddy 
ovcr silty clay loam, wit#h high content of lime 

and soluble salts. This horizon grades into 
the gray silty parent’ material. 

;1g~iczlltzl~e.-The heavicr types of the IZlstow Series are among 
the better soils of the Province. The undulat,ing clay type is a,lmost, 
equal to the Regina heavy clay in regard to grain production. The 
silty clay loam and clay loam t#ypes, although not quite SO drought 
resistant as the clay, arc very good soils. The loam and silt, loam 
types are modcrately good soils. This diffcrentiation is illustrative 
of the importance that must be att-ached to t,exture under the 
climntic condition of the area. Furthermore, in the rolling phases 
of t,he Elstow soils, the greater loss of moisture by run-off, less uni- 
formity of soil, and greater difficulty of cultivation. renders them 
less clcsirable than similar types of smoothcr topography. In general 
the Elstow soils havc good ftrtility, but marked responses t,o phos- 
phnt,ic fert,ilizers are usually obtaincd. Thc main trop is wheat, 
and t#his, wit,h other grains, make up the great#cr share of the produc- 
tion from cultivated acrcage. Compar3tively small acreages of 
legumes and grasses are to be found, and with the exception of a few 
farms on Elstow t#ypes located ncar larger urban centres such as 
Saskatoon, little livestock production is undertaken. 

The Elstow soils a,re a11 subject to soi1 drift,ing; the clay loam and 
loam types, however, arc not SO seriously afftcted as the other types. 

The nat#ive vegetation is chiefly grasses, but scattered groves of 
poplar and willoms occur part’icularly where Elstow t’ypes are in 
proximity t.o soils of the Black Soi1 Zone. 

More common wceds are stinkwecd, wild oats, must,ards, lambs 
quarters, with t#umbling mustard and Russian thistle appearing in 
drjer seasons and on t.he light’er types. 

In considering the Elstow series from the standpoint of product- 
ivity it. is necessary to emphasizc the matter of texture, or type, and 
also topography to a great’er degree than in the case of the Regina 
soils. Moisture-retaining ability is greatest in t.he heavier t’ypes and 
smoother topographical phases. 

WEYBURN SERIES 
Description.-The Weyburn Series consist of medium to light- 

textured soils, derjved from glacial till and morainic deposits. These 
soils arr of t#hc samc geological origin as the Haverhill Series of the 
Brown Zone, and also the Oxbow and Waitville Stries of the Black 
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4n unusuaIlg large glacial houlder from northern Saskatchewan deposited on the 
prairie during rhe Ice .4ge. 





a,nd Gray Soi1 Zones. In area, the Weyburn Series is the most 
extensive of the dark brown soils, and is widely sca.ttered throughout 
the zone. 

Due to the type of deposit from which the Weyburn Series is 
derived, there are many areas of rolling or hilly topography. The 
number of st’oncs usually increases as the topography becomes 
rougher, and are a serious additiona] handicap to t#he cult’ivation of 
t#he rolling phases. However, many fairly large arens of Wcyburn 
soils are quite smoot’h in topography, a,nd stones are usually SO 
infrequcntly rncountered on these undulating phases that they offer 
litt#le handicap to cultivation. Sloughs or poorly drained areas occur 
quite frequently. In the rolling phases the typical knob and kettle 
topography results in numerous sloughs and excessively drained 
slopes. These fa,ctors prove serious obstBacles t#o cultivntion. 

The surface soi1 is t’ypically dark brown in color and of relntirely 
hard cloddy structure, cxcept in the lightest types. 

The Upper subsoil is brown or faint#ly reddish brown, heavier in 
texture than the surface, ancl of a compact, long-clod columnlike 
structure. The subsoil is grayish, friable and calcareous. Gravcl and 
stones are prescrit in the profile, varying in amount in different 
places. On this nccount these soils are often noticeably gritty. 

Moderate amount8s of soluble salt’s (alkali) arc sometimcs present 
in t,he subsoils of the JYeyburn Series. In tht depressions or sloughs, 
however, the quantity of these soluble salt,s is frequently rxcessive. 

The Keyburn soils tend t,o lack uniformity. The textures and 
other cha,ractcristics vary over short. distances. In a,reas of rolling 
or hilly topography, the variability is greater than in the smoother 
phases. 

The profile is shallow wherever the surface condit’ions a,re such 
that considerable run-off takes place, as on slightly rising ground or 
on knolls. On hi11 tops and on slopes the lime layer is mithin a few 
inches of t’he surface. Under cultivation this becomes a factor in 
the fertility of the soil, as t.he lime layer is less product#ivc than t’he 
surface soil. The upper subsoil layer varies in depth and compactness. 
In extreme phases it approaches the condition of the tough compact 
layer of the “blow-out” soils. (Cf. Echo Series.) In such a,reas a 
marked lack of uniformity in trop growth may be observed. This 
condit.ion is found near Estevan and Weyburn, and in other areas. 

The effect of topographical position on the na,ture of t.he soi1 
profile has already been ment,ioncd, a.nd the variation due t,o condi- 
tions of poor drainage with “alkali” (saline soils) or excessive number 
of stones are obvious factors of significance t.o the agriculturist,. 

The types mapped in t.his series are: Clay Loam, Loa.m, Light 
Loam, and Fine Sa,ndy Loam. In addition there are some areas 
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mapped as mixtures of Weyburn soils with types of other series such 
as Regina, Asquith, Oxbow, Hnverhill, Echo, ancl Elstow. Areas 
of stony and gravelly phases arc also mappcd. 

A profile description of the loam which is the most extensive 
type of tht Wcyburn Series is given belon-. 

Horizon Deptmh Descript,ion 
A 0-S” Grayish dark brown powdery mulch. 

3-4” Dark brown to vcry dark brown soft lumpy 
or faintly platy loam. 

R 4-8” Grayish brown to dark brown long cloddy 
(columnar) somewhat compact heavy loam. 

S-11” I>ark brown or rusty brown heavy loam or clay 
loam of hard long cloddy structure. 

11” and Grades through yellow brown softer long 
below cloddy laycr to lime layer, which is brownish 

gray and friable; lime begins at about 12”. 
Salts may occur at bottom of lime layer. 

c Parent matcrial, dark gray calcareous till, 
flecked with rcddish bron-n stains of iron 
oxide. 

d~l,.icult~r~e.-~l’hc undulating phases of Weyburn loam and clan 
loam may be considered average among the soils of the Province in 
regard to grain product,ion, t,he clay loam being slightly superior to 
the loam. The light loam is lcss drought rcsist,ant# and more subject 
to soi1 drifting, nnd hrnce is gcnerally inferior t,o the loam or clay 
loam. The fine sandy loam is tlrcidtdly inferior on account of its 
low drought rcsistanct and tendcncy to drift. This type, homever, 
is comparatively incstcnsivc. 

Tht undulating 7T’eyburn loam and clay loam are ~11 developed 
agriculturally. Wheat production is the main farm enterprise. 
Summcrfallowing every second or third year is a general practice. 
Some dircrsification into livestock production is to be found, espec- 
ially in the more rolling phases. Thcse soils bccomc progressively 
less valuable for grain production as t,hey become more rolling. The 
strongly rolling or hilly phases are mainly ada,ptcd to grazing as 
nat,ive pastureland. 

The light loam is farmed in a, similar manncr to the loam and clay 
loam, but’ with less success. The fine sandy loam and gravelly or 
stony phases of the loam and light loam arc inferior soils from the 
standpoint of grain growing. They may be classed with the soils 
of the Asquith Scries (Cf. pp. 45) a,s far as their agricultural adapt#a- 
tiens and general productiveness are concerned. 

The Weyburn soils are, in general, well supplied with organic 
matter and bave comparat.ively high native fertility. Response to 
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phosphatic fertilizer is commonly obtained, particula.rly in the western 
part of the zone. (Cf. discussion on fertilizers, pp. 79.) 

Soi1 drifting is not usually a serious consideration except on the 
lighter types. However, during dry seasons drifting may occur on 
t,he hea,vier t’ypes also. The natural cloddy struct.ure of the loam and 
clay loam assists in protecting them against wind erosion. Periods 
of drought are fairly frequent over much of t’he Dark Brown Soi1 
Zone, and the trop losses through drought oft#en serious. Careful 
summerfallow practices, consistent, with the control of soi1 drifting 
is essential to successful cult8ivation of the Weyburn soils. 

In dry seasons, Russian thistle is a troublesorne weed. Other 
weeds common t#o these soils are lambs quarters, wild oam, and 
various must#ards. 

The Dominion Experiment’al Station at Scott is sit.uated on the 
above soi1 series, and provides a reliable source of general agricult,ural 
information, especially for west central Saskatchewan. 

ASQUITH SERIES 
L>escriptio)t.-The soils of this series are sandy in t#exture and are 

derived from alluvia,l deposits, possibly modified in some cases by 
wind action. These soils are quite similar to the soils of the Hatton 
series, but occur in a zone having slightly higher moisture efficiency. 
The Asquith series is scattered throughout, the zone, t,he Iarger 
areas occurring west of Saskatoon, and in the general districts of 
Biggar, Unity, Elbow, and Carnduff. 

The topography of the Asquith soils is generally undulating. 
“Alkali” sloughs are fairly numerous, and stones are few. 

The surface soi1 is Clark brown or grayish bromn, with a soft 
cloddy to single grain structure. 

The Upper subsoils are somewhat heavier, more compact, and 
more cloddy than the surface. The subsoil is usually sandy and 
structureless. In many a,reas the wa,ter table is at comparatively 
shallow depths, and t’his may prove a factor in the choice of crops. 
Moderately high concentrations of lime occur in the subsoil, but 
generally at lower depths than in the heavitr soils. 

Types mapped in t,his series a.re: S’ery Fine Sandy Loam, Fine 
Sandy Loam, and Light Loam. Some mixtures of Asquith soils with 
other types have been mapped. 

The profile of the Asquith Series is similar to that, described for 
the Hatton (pp. 34), except t,hat# the horizons are on the a,verage 
deeper and darker in color. 

Ag,?czclture.-Like the soils of the Hatton Series, the Asquith 
soils are low in drought resistance, relatively lower in native ferMit 
than soils of heavier texture, and subject’ to serious wind erosion. 
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While these soils have been largely used for grain production, the 
present indications are that this is unlikely to continue to be the case. 

Several factors are responsible for t#he necessity of bringing about 
a change in agricultura~l practices in these soils if they are to remain 
in production. One somexvhat, indefinitely determined factor appears 
to be the loss of fertilit,y in such soils aft,er cultivation and cropping 
for a period of yea,rs. Furthermore, product,ion of grain on the 
a,verage has not been succtssful due t’o serious losses from drought. 
A st.ill more serious factor from the standpoint of loss of productivity 
is the occurrence of widespread drifting, which if allowed to continue 
will result in removal of suc11 land from arable agriculture. Some 
areas have alreaclv becn damaged to such an extent by mind erosion 
that further cultivation secms inndvisnble if not impossible, since 
the moving sand has bccomc a thrcnt to adjacent better lands. 

In many cases the xljustmcnt thnt, the f:lrrner has made t,o these 
conditions IS t,hnt# of divcrsifying into livcstock enterprises, with 
forage crops and grasses occupying a more prominent place in the 
cropping syst~cm. In this type of fwming, forage crops, pa,rticularly 
legumes, may be LIS~~ as n partial mnnuring trop, while barnynrd 
manure is also avnilablc to assist in maintaining fertilit,y. Unpro- 
tccted summcrfallon- is undcsirablc, and in fact t’he practice of 
summerfallo~ving mny hnvc to br aroidcd nltogcther, except on t,hc 
hcavicr t,ypes whrrc a11 precautions arc takcn against drifting. 

CYPRESS SERIES 
»csoipfl’o,?.~--Thc soils of this scrics arc dcrivcd from Tcrtiary 

deposits mixiecl with gl:n2ial till. ‘l’hcy occur in the region of t.he 
Cyprcss Hills antl highcr lands of thc Kood Rlountain plateau. 
This artx lies xithin thc Brown Soi1 Zone, but owing to t,he high 
elevation ancl conscqucntly moclifitd climatic condition, thc poils 
are more ncarly rclatctl to Ihe soils of thc I>ark Browi Zone. 

The Cyprcss soils are mostly mtdium tcxturcd. Thc topography 
is generally lercl to undulating, but is occnsiona,lly rolling or dis- 
stcted vvit,h coulcea. Drainage is sufficicnt, cscept in occasional local 
depressions, or sloughs mhich are usunlly not highly saline. St’ones 
are not numerous, but a subsoil containing large numbers of rounded 
pebbles (quartzit,e of Itocky Mountain origin) is of common 
occurrence. 

The surfa,cc soi1 varies from dark brown to almost black in color. 
The structure is usually granular to soft, cloddy. The upper subsoil 
is usually brown and somewhnt8 hcavicr in texture than t’he surface. 
The structure of this layer is long clocldy or columnar. The subsoil 
is gra,y, and lime is present. 

Types mapped in the Cypress Series are: Clay Loam, Loam, 
Light Loam, and Fine Sandy Loam. There are also areas mapped 
as mixtures with Haverhill types. 
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A profile description of Cypress loam from Wood Mountain, 
near the east’ern edge of t#his area, is given. 

Horizon Dept-h Descript,ion 
A O-l” Dark brown friable loa,m. 

1-y More compact, friable loam, faintly cloddy, 
brown to dark brown. 

B 5-10” S-ery dark brown hcavy loam, columnar, bresk- 
ing into flat. topped segments. 

10-20” Yellow-bromn heavy loam, calcareous, fairl- 
compact, faintly cloddy. 

2G-30” Lime layer, yellow gray clay loam. 
c Yellow very fine sand with little clay. High 

in lime, and stone free. 

The above profile is only slightly darker in the surface horizons 
than t#hat of the Haverhill Series. On the higher elevations of the 
Cypress Hills, towards the Alberta boundary t.he Cypress soils have 
very dark bromn to almost black surface horizons, and in organic 
matter content a,re more comparable to t,he black soils. 

Ag,iczllizc,.e.-~Iost of the Cypress soils have agricult.ural adapta- 
tions similar to the Weyburn or Oxbom soils. On the higher elevations 
of the Cypress hills the growing season is quite short. Grain produc- 
tion is the principal farm enterprise, but, a larger percentage of coarse 
grains are groJvn than on the brown soils of the surrounding lower 
elerxtions. Forage crops cari be successfully grown, and diversified 
farming is more common tha,n on most of thc prairie. 

Frost is a hazard, particularly on the higher elevations. The 
native vegetation is somewhat similar t,o that found at the borders 
of the dark brown and black soils. Taller grasses and scattered 
poplar and willow bluffs provide a marked cont,rast to the vegetation 
of t,he nea,rby prairie. In some areas there are heavy stands of 
deciduous and evergreen trees. Common weeds include stinkweed, 
quack grass, wild oats, and pigmeed. 

The Cypress loam and clay loam of undula,ting topography are 
to be rated as very productive soils. Their fertility is quite high, 
and their drouth resistance is good. They appear to respond to 
phosphate fertilizers. The rolling phases of these soils are less 
desirable. In some areas the occurrence of pebble beds near the 
surface tends to reduce their drought resistance. 

The light loam is a less desirable type than the loam and clay 
loam. The fine sandy loam is inext,ensive. It. may be considcred as 
somewhat similar to the Asquith fine sandy loam (Cf. pp. 45), mit.h 
probably somewhat bett,er general moisture conditions and less 
tendency to drift. 
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The Black Soils.-The black soils have very dark brown to 
black surfaces and cont#ain more organic matter and nitrogen than 
the soils of the ot,her zones. The lime layer is generally encountered 
between 15 and 30 inches below the surface. The nat#ive vegetat.ion 
consists of ta11 grasses with occasional to numerous clumps of trees 
and shrubs, this veget,ation being typical of the so-called “Park” 
belt. The climat’e is sub-humid, and moist,ure conditions are therefore 
generally more favourable than in t,he Brown and Dark Brown Zones. 
Consequently a more diversified type of agriculture is found on the 
black soils t’han on the soils of these zones. 

While the black soils arc typically developed under grass vegeta- 
tion, a great deal of woodland invasion has occurred, particularly 
in areas adjacent to the gray soils. The soils under this woodland 
caver are classed as degraded black soils, and in general character- 
istics and fcrtility form a transitional group between the true black 
and gray soils. 

The black soils havc been mapped in six series. These are the 
Indian Head, Belfort’, Blaine Lake, Oxbow, Yorkt’on, and Meot,a 
Series. The degraded soils have been mapped in three series, namely, 
the Tisdale, Pelly, and Shellbrook Series. 

THE INDIAN HEAD SERIES 
DescriplZo?z.-The Indian Head Series consists of medium to 

heavy textured soils derived from glacial lake (lacustrine) deposits. 

The series is relatively inextensive, and is found only in the 
Indian Head, Ba,lcarrcs, Aberncthy, and Cupar districts. 

The t’opography is gently undulat’ing, except in areas adjacent to 
the Qu’Appelle River l-alley where the surface is broken by numerous 
coulees or ravines. These coulecs, with one or tnio exceptions, are 
quite short, and start as small gullies. As they approach t,he Qu’- 
ilppelle River they become more deeplg eroded, due to t,he fact that 
t.he river bottom is scveral hundred fcet below the surrounding 
upland. 

The drainage of the Indian Heud soils is generally quite good. 
Some sloughs nnd shallow depressions occur, and under moist 
conditions t’hese ma,y become too wet to cultivate. Soluble salts 
(alkali) are not a scrious factor, however. 

The Indian Head soils are practically stone free, except where 
t.his series is found in combination with Oxbow soils. Stones are 
also more common on the clay loam type. 

The surface soi1 consists of a vcry dark brown to bla,ck friable 
layer. In t,he clay type, the color is dark gray. 

The subsoil is more compact, somewhat columnar, underlain by 
a mixed brownish yellow and dark gray clay, cloddy in structure 
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and high in lime. A profile description of Indian Head clay is as 
follows : 

Horizon Depth Description 
A &5” Dark gray clay, soft cloddy to granular. 

j-12” Yery da,rk gray clay, somewhat compact,, 
faintly columnar, breaking rea,dily into 
angular fragmenm. 

B 12-24” Mixed brownish yellom and dark gra.y clay, 
cloddy and highly calcareous. 

Below Dark gray clay, highly calcareous, grading 
24” into pa,rent, mat,erial or C horizon. 

C Varved (banded) lacustrine deposits. 

Four types have been mapped in the Indian Head Series: Clay, 
Clay Loam, Silty Clay Loam, and Silt Loam. The clay and t’he 
clay loam are the most common. The c1a.y loam is also found in 
combination with Oxbow loam, on mixed undulating to gently 
rolling topogra,phy. The Indian Head clay has high moisture-holding 
capacity and goocl struct’ure. Soi1 drifting is sometimes severe on 
this t,ype. It may be regarded as occupying an intermedinte position 
between Regina heavy clay and Melfort henvy silty clay loam. It 
is intermediate between the Rcgina. and 3Ielfort soils in organic 
matt,er and nitrogen content. 

The Indian Head clay loam and silty clay loam are slightly 
inferior to the clay in moisture-holding capacity, but are above the 
silt loam in this respect The clay loam and silt loam are similar in 
general charact#er and agriculture to the corresponding Oxbow t,ype, 
but the la,tter are more stony and gcnerally contain more waste land. 
The silty clay loam is the most suscept,ible of medium-textured 
Indian Head soils to mind erosion. 

Ayricz&we.-The Indian Head soils are high in fertility, and the 
clay type is equal in product#ive value to thc best soils in the Province. 
This serics is w-e11 adapted to wheat production, which is the most, 
important grain trop. The fertilit,y of the soi1 and thc usuxl good 
moisture conditions allow of a variety of crops bcing grown. Oats, 
barley, legumes and grasses are gromn. Livcstock production nnd 
dairying are of importance. 

Soi1 drift#ing in dry seasons, particularly in the clay and si1t.y 
clay loam, is a serious factor, and in some cases is SO severe t,hat# it 
must’ be controlled if the land is to remain productive. Under the 
more usual conditions of high soi1 moisture the weed problem is a 
serious one. Stinkweed, wild oats, Canada thistle and various 
mustards thrive only too well on t,hese soils. The Indian Head 
soils are also sit’uated within the region that is susceptible to stem 
rust of whea,t, and serious losses have occurred from this disease. 
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Applications of phosphatic fertilizers havc given indication that 
many of these soils will respond to such treat,ment,. The Dominion 
Experiment8al Farm at Indian Hend is situated on the above series, 
and is a reliablt source of information concerning thc agriculture of 
the Indian Head soi1 types and of the other srries common to south- 
eastern Saskatchewan. 

THE MELFORT SERIES 
Description.-The Aielfort Scrics consist of medium to medium 

heavy eoils dcrived from silty lacustrine deposit,s of glacial Lake 
Agnssiz. Practically the wholt area occupied by t#hcse soils is found 
in the Carrot River TVallry ccntwing on the town of Jlelfort,, in the 
northeastern section of the surwyctl area. 

The topography is most,ly undulating with somc areas of verJ 
gently rolling land, mappcd :i s a miscd undulating and rolling phase. 

l‘he drainage is motlrratcl~ good, bcing cxcclltnt on thr higher 
upland and restrictcd in thc low spots nhere sloughs and marshy 
dcprcssions arr common. On thc undulnt ing phases most of the land 
is adcquately draincd. ‘l’hc depressions are rnost’ numcrous where 
thc topogrnphy is mixetl. In cstrcmcly wet scasons, however, tcm- 
porary conditions of poor drainage arc quite common on the heavicr 
types, sincc thrw lands :Ire gcncr:tlly Inn--lying nnd thr strcnms arc 
sluggish. 

This scries is practically frce of stones or gravel, except mhere 
glacial soils arc miscd lvith t#he AIclfort types. 

The surface soi1 consisis of :I tlcrp black fine grwnular surface 
ln>rer with a high contrnt of OI ganic mattri nnd numcrous grass roots. 

The uppcr subsoil is 21 dark grny brolvn, hcarier in texture and 
of a coarsfr granulnr structure. ‘l’he lonrr subsoil is grayish in color, 
wry high in lime, and slightly clotldg- in structure, grnding int’o a 
dnrk gray heavy clay. 

=1 profile description of thc (lominant~ heav>y ailty C]:i>- loam type 
is given bclow : 
Horizon Deptli Description 

=1 O-7” Black fine grnnular, friable silty clay loam or 
&y, vcry high in orgnnic matter. 

R 7--l 8” \‘crv tlark gray brown coarse gmnular to 
sl&htly columnnr clay, high in organic 
mat t er. 

18x34” Gray cln~y, highly calcarcous, with brownish 
spccks or smnll concrctions grading into t’he 
dark grny clay lacustrine parent material. 

In more poorly drained positions the subsoil is frequently of 
columnar st,ructurt, underlain by poorly draincd heavy clay, which 
is streakcd with hluish 2nd bron-nish splotchrs. 
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The following types of Melfort, soils have been ma,pped: Heavy 
Silty Clay Loam, Silt Loam, and Loam. 

The si1t.y clay loam is by far the most extensive. By mechanical 
analysis it is frequently a clay in texture, but due to the presence of 
considerable silt and a very high organic matter content, this type 
exhibits t,he qualities of a medium heavy silty soi1 rat.her than those 
of a clay. This t’ype has a high moisture-holding capacity and high 
fertility. 

The silt loam and loam types have lower moisture-holding 
capacities. They are quite fertile, but are somewhat lower in potential 
fertility (organic mat#ter and plant nutrient content) than the silty 
clay loam. A heavy caver of poplar and millow t,rees is frequent,ly 
found on t.hese soils where they have remaincd uncult,ivated. 

Phosphatic fcrtilizers have given good responses on thc >Iclfort, 
soils. 

The Melfort silty clay loam is found in combination with the 
Waitville loam where rough, higher, mooded land extends into the 
Mclfort pla,in. Melfort and Tisdale soils are also mapped together 
in the more heavily wooded part’s of these la,custrine soils. 

dgric~Itzc~-The high native fertility nnd good moisturc-holding 
capacit,y of the 3lelfort, Series places these soils a,mong the most 
productive of t9he Province. The silty clay loam type ha,s a higher 
nitrogcn content than any of the cultivated minera1 soils. 

Wheat is the principal trop grown on the Melfort soils, although 
there is also a considcrable percent.age of the cultivntcd acreage in 
coarse grains. ïIInlting barley of good quality has been grown 
successfully. 

While high yields of wheat are consistent.ly obt’ained, the soi1 and 
climat,ic conditions are such as tend to produce wheats of lomer 
protcin value than those gromn in the prairie regions. Frost dnmage, 
lodging of the trop, and frequent wet conditions at harvest time a,rc 
additional handicaps frequently encountercd in t,he general north 
and nort#heast portions of the surveyed nrea. 

The more humid climatic conditions favor the producGon of 
grasses and legumes, and no difficulty is experienced in growing t,hese 
crops. Livestock product9ion, especially of cattle and hogs is increas- 
ing in import,a,nce, and this Will tend to increase the production of 
coarse grains and forage crops. Satisfa,ctory water supplies are 
somewhat. difficult, to obtain, and this is a partial handicap to the 
livest,ock enterprise. 

A general difficulty on many of t.he Melfort soils has been the 
necessity of clearing solid stands of trees before cultivation could be 
proceeded with. The amount of uncultivated land varies from slight 
to considera,ble, depcnding upon the local conditions of drainage and 
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the extent of t#ree growth. In general t’herc is not a great deal of 
natural P&ure on these soils, escept where marshy areas provide 
pummer grazing. 

The problem of weed control is a srrious one in this series. Wild 
oats, st,inkweed, mustards, and quack grass are prevalent. In poorly 
drained locations sow thistlc is common. The neccssity of controlling 
weeds, particularly the perennial types, is the chicf reason for using 
t,hc summerfallow system on the Melfort soils. Owing to the favour- 
able moisture condit,ions, summcrfallowing for moist,ure conservation 
is net, SO necessary as in the case of thc prairie soils. 

The Dominion I<xperimental Station at Alelfort is situated on 
the silty clay loam type of this scrics, and should prove a reliable 
source of information concerning the agriculture of the 3Ielfort and 
other soils of the northcastern section. 

THE BLAINE LAKE SERIES 
Description.--This series consists chiefly of medium-textured soils 

on shallow lacustrine dcposits that are sometimes mixed with glacial 
till. A smnll proportion of thr wrics is mapped as a clay type of 
uncertain origin. 

It should be stated at this point that the soils of the Blaine Lake 
Series exhibit, great complexity. However, in view of the broad 
nature of the presrnt survcy, and the fact that, these soils hare 
certain common cha,racteristics and agricultural adaptat’ions, it was 
decicled to group thcm a11 under thc Blaint Lakt Scries. 

The largest bclts of thcse soils occur in thc Blair~ Lake, Speers, 
Wakaw and Çudworth districts. 

The t,opography varies from undulating to strongly rolling. 
‘C’ndulaCng phases art thc most common, howcvcr. The strongly 
rolling phase is confined to the clay type, north of Speers. Gently 
rolling and mixed undulating and rolling belts are chiefly found where 
the Blaine Lake soils arc associatcd with other series. 

The surface drainage is gcnrrally good. Somc “alkali” sloughs 
and marshcs occur, but most of thc land is adequately drained. 
Lakes a.nd ma,rshes a,re charactcristically saline, having high con- 
centrations of sodium sulphate and other soluble salts. Lower 
subsoils are also frequently saline. 

The number of stones varies from fcw to none. They are not a 
serious factor, except where these soils are mapped as a mixture 
with glacial t’ypes. Scatt’ered small pebbles and boulders occur, and 
thesc arc characterist,ically smooth and rounded in appearance. 

The surface soi1 consists of a very thin bluck granular horizon 
over a deeper, dark gray, cloddy or platy horizon. Under cultivation 
t,hese tu-o horizons are mixed, and a dull or drab gray color is char- 
acterist,ic of cultivated fields. The subsoil consists of a reddish brown, 
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compact columnar layer which becomes less compact and changes 
to yellow-brown below. The lower horizons are yellow t$o light. 
gray, loose in struct8ure and high in lime and gypsum. In low spots, 
soluble salts are also plentiful. A profile of Blaine Lake silt loam is 
given belom. 
Horizon Dept#h Description 

A O-2” Yery dark gray or almost black, friable silt 
loam. 

2-7” Dar-k gray silt loam, large blocky structure, 
sometimes platsy. 

B 7-18” Bright brown to gray brown heavy loam, 
large columnar-like clods, tough and com- 
pact. At the bottom this horizon is yellow 
brown and less compact. 

below Light gray or yellowish gray very fine sandy 
18” to silty calcareous mat#erial, wit,h splotches 

of lime and gypsum. 

The profile is sometimes shallower and sometimes deeper t.han the 
above. In heavier textures the columnar B horizon is much more 
compact and tough. 

The Upper horizons frequently show faint, indicat,ions of podzolic 
leaching where the soils is found on higher topogra,phic positions. 
“Bluff” podzolic patches also occur frequently (these are discussed 
under the Oxbow Series). In general these leached soils are lower in 
fertility and productive capacity than t.he surrounding darker types. 
The “bluff” podzolic soils are also found among the Oxbow, Yorkton, 
Pelly, Tisdale, and Shellbrook series. 

The Blaine Lake Series consist of Clay, Silty Clay Loam, Silt 
Loam, and Loam types. As already mentioned they are complex 
soils. In general, however, t*hey a11 possess compact, columnar or 
massive cloddy subsoils, underlain by more friable layers, high in 
lime and gypsum, nnd frequently containing soluble salt,s. From 
this standpoint they resemble the Elstow Series of the Dark Brown 
Zone. The surface horizons of the Blaine Lake soils are sometimes 
friable on top and moderat’ely compact and cloddy below. In ot#her 
cases they are definit#ely platy in struct.ure and fawn gray in color 
and resemble the degraded soils such as those of the Pelly Series. 

The Blaine Lake soils located in the northeastern section of the 
surveyed area have in general darker surfaces than those located 
fa,rther west. This is probably due t#o the general higher moisture 
efficiency of the east’ern area. In the Wakaw and Cudworth dist.ricts 
the Blaine La,ke soils are adjacent to the hlelfort Series and agri- 
culturally may be considered as a shallower phase of the latter. 

The Blaine Lake types in general have good moisture-holding 
capacities, the clay and silty clay loam being superior in t#his respect 
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to t,he loams. Al1 are highly ferMe and in most. seasons, moisture 
conditions are quite satisfactory. The clay and silty clay loam are 
moderately susceptible to soi1 drifting. 

A yricztZtzu.e.-The generally favorable topography and climatic 
condit8ions, absence of stones, and the high natural fertility of these 
soils, muke t#he Blaine Lake one of t’hc most productive series. The 
hcavier types arc somewhat superior in this respect, except for the 
strongly rolling land, north of Specrs. 

Wheat is the chief trop, but’ oats and barley are also grown 
extensively, particularly where mixed farming is practiced. 

Fora,ge crops cari be grown succcssfully. Kater of good quality 
is frequcntly ha,rd to obtain. 

Wld oats, Canada thistle, and stinkwced are prevalent wceds. 

110derat8cly sevcre soi1 drifting may occur on thc clay ancl siltJ 
clay loam types, in seasons favoring wmd erosion. 

Phosphatic fertilizers bave given increased yields on these soils. 
In view of t,he fa& that many of thcm arc slighUv leached, t#he use of 
fert,ilizcrs, lcgu~ne crops, and barnjrard manurc Will in a11 probnbility 
incrcasc as thc land btcomcs oldcr. 

THE OXBOW SERIES 
Bescriptz’otz.-The Oxbow Series cons& of medium to light- 

tcxtured soils dcrived from glacial t’ill and morainic deposits. Like 
t,he glacial soils in thc other zones, thr Oxbow types occupy large 
nreas and arc widely distributcd t’hroughout the Ulack Soi1 Zone. 

‘l’he topography exhibits the usunl variations common to glacial 
soils, ranging from gently undulat-ing to st,rongly rolling and hilly. 
R’hile t#here is much gcntly and modcrately rolling land, t,he Oxbow 
Series does not cont,ain such a, large proport,ion of strongly rolling 
and hilly land as is found in the Keyburn nnd Haverhill Series. 

The drainage is quite variable, the surface having as a whole 
m0derat.e to good drainage conditions, nlthough local poorly-drained 
areas are common. The most, favourablc topography is the undulating, 
which has sufficicnt slopc t’o prevent accumulation of surface mater 
but which does net, permit excessive run-off. In the gent,ly rolling 
phases the uplands usunlly conserve a fairly adcquate amount, of 
soi1 moist,ure, w-hile thc lowest spots are frequent,ly too wet. The 
strongly rolling phases arc oxccssircly drained on the higher slopes 
and very poorly drained in t.he deprcssions. 

Sloughs are common to a11 topographie phases, but become more 
numerous mith incrensing roughness of t’opography. Compared with 
the Weyburn and Havcrhill Scrics, the Oxbow soils are developed 
undcr more humid climnt,ic conditions, and the accumulation of 
surfa,ce mater in sloughs nnd marshes is :a charactcristic feature. 
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In general t.he Oxbow soils in the eastern and northeastern 
sections of the zone are more poorly drained than those in the 
northwest section. 

Stones are common on a11 Oxbow soils, and are frequently num- 
erous enough to be serious obstacles to cult#ivation. Rough morainic 
belt’s a,nd areas a,djucent to creeks and ot#her drainage channels are 
often very stony and sometimes have gravelly, sandy subsoils as 
well. As is generally true of t,he glacia,l soils, the Oxbow soils bave 
stones varying in size from small pebbles to large boulders. On 
most of the undulating areas under cultivation the amount of stone 
is not sufficient to constit’ut’e a serious problem. 

The surface soi1 consists of a very dark brown to black, soft 
lumpy horizon, graduallg becoming lighter in color with dcpth. 

The subsoil is dark brown to rcddish brown, more compact, 
and of moclcratcly hard cloddy st8ructure. This lnyer is underlain 
by a gray or yellomish gray less compact lnyer, which is high in lime. 

The profile of thc Osbow loam type is dcscribed brlow. 
Horizon 

A 
Depth Description 
O-6” Ycry , Clark brown to black friable loam, 

developing a faint long cloddy (columnnr) 
structure at, t,he base. 

6-10” Dark grayish brown hea,ry loam, long cloddy. 
10-16” Reddish bromn or dark brown hen,vy loam or 

clay loam, columnar in structure, quite hard 
a n d compact. At thc bot,tom this horizon 
is less compact and grayish in color and is 
transit’ional to the layer below. 

1G-28” Gray or whitish gray loam, not vcry compact 
and with little structure. High in lime 
carbonate (calcareous). 

A dark gray faintly platy heavy layer, cal- 
careous and frequcntly showing bluish gray 
splotches and rcd flccks of oxidized iron 
compounds. 

The deeper phases of this profile are found in the more moist 
localities of the Black Soi1 Zone. 

The above description refers to soils of fairly smooth topography 
and adequnt,e drainage. In rolling belts t#hc Oxbom profiles are 
modified by topographie position in the same manner as similarly 
placed Weyburn and Haverhill soilr. That is to say, the surface 
layers and Upper subsoils are shallow and the lime layer is frequently 
exposed on t,he knolls of cultivat#ed fielcls. 

On lower slopes just above t.he depressions or sloughs, the soi1 is 
frequently much more poorly drained tha,n the normal Oxbow 
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profile. In thesc positions the surface is a grayish-black, calcareous, 
almost st,ructureless loam, with a slightly more compact grayish 
subsoil, which is vcry high in lime. This t’ype is a poorly drained 
soi1 occurring on highly calcareous parent, material and where it 
becomes the dominant profile it is mnpped as the Yorkton Series 
(Cf. pp. 58). 

Small patches of leached (podzolic) soils occur in associat#ion 
with the Oxbow types. These art dtveloped under a caver of trees 
in locations having relatively moist conditions. Under these condi- 
tions lime and other soluble substances and some of the organic 
matter and fine clay particlrs are leached from the surface horizons. 
As a result t,he surface soi1 is gray in color, rclatively light textured 
and has little structure. In cultivated fields thtse leached soils are 
frequently found around the margin of slight depressions, which 
wcre originally corered or surroundcd with grores of poplar and 
willow trees, locaily known as “bluffs.” Thcsc soils bave becn 
termed “bluff” podzols to distinguish thcrn from thr upland podzolic 
soils of t,he Waitville Serics. 

Tht surface soi1 of thc “bluff” podzol is ashy gray in color, faintly 
platy to structurelrss, and usually of light texture. 

The subsoil is dnrk bluish to gray brown in color, nutty to coarse 
granular in structure, and is moderately heavy. Thc lower subsoil 
is structureless and is mottlcd with bluish gray and bromn colors. 
The subsoil shows cvidcnce of poor drainage, and this appears t’o be 
the chief distinction hetwecn thcse soils and the bet ter drained, 
upland podzolic types. Such patchcs arc notably lower in fertility, 
and when many occur in a field thc land is lcss productive. Thc 
use of manurc, lcgumnous crops and ftrtilizers arc bcnefici:d. 

The Oxbow srrics includcs 1 he following types: Clay Loam, 
I,oam, Silt Loam, I,ight Loam, E’inc Sandy Loam, xncl Sandy Loam. 
The lonm type is thc most extensive, whllc silt lonm occupies thc 
smallest area. 

These Oxbow types frtqucntl>~ occw as mixtures with ot,her 
scries. On tht w&crn rtlge of thc zone, bordering the dark brolvn 
soils, mixtures of Oxbow and \Vcyburn types bave betn mapped, 
the former occupying the more molst locnlities. 

On the northern edge of the zone, Oxbow soils are frequently 
found in combination with the Pelly or Jyaitville Series, in localities 
where part of the land has carried a natural wooded caver. Mixtures 
of Wait,vllle and Oxbow soils also occur adjacent to islands of gray 
mooded soils mithin the Black Zone, such as those of the Reaver and 
Touchmood Hills. In eastern and southeast,ern Saskat,chewan 
where rest,rictcd drainage and highly calcareous soils arc common 
to much of the lowrr land, Oxbow and Yorkton types have been 
mapped as mixed serics. 
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The shallower phases of the Oxbow soils are similar in many 
respects to the normal soils of the Weyburn and Haverhill Series, 
but in general occur under more humid conditions. The deeper 
phases of Oxbow are somemhat similar to the better t#ypes of the 
Pelly Series. 

The Oxbow sandy loams differ from the heavier types in that 
i hey have a looser structure, lower moisture-holdmg capacity a,nd 
greater t#endency to drift,. In fact these lighter types are very similar 
to the soils of the ‘IIeot#a, Series (p. 60). They are distinguished from 
t,he latter chiefly by usually roughcr topography and the presence 
of glacial stones a,nd bouldcrs. 

d~ricultllre.-In general Oxbow soils are quite fertile and pro- 
ductive. The sundy types are, however, distinctly inferior to the 
loams and &y loams, especially after having been cultivated for a 
coneiderable t ime. Soi1 drifting is frequently serious, and these 
lig.hter types are best kept, product’ive by mixed farming, with 
sultable rotations, including grasses and legumes. Where stony, 
gravelly or alkali phases occur, t,he agricultural value of the land 
is decidedly lower than that of the normal soils of similar t,cxture. 

The heavier t,ypes of good topography are largely used for grain 
growing, chicfly whcat. However, in t,he general southeastern 
section, where rust and root rots are common, more coarse grains 
are grown and much livestock is kept. Along the main line of t,he 
Canadian Pacifie railroad east, of Regina, and also in the genernl 
Yorkt,on district, dairying is an important enterprise in many 
localit,ies. 

Where mixed Oxbow and Yorkton soi1 types occur, there is usually 
considerablc wast’e land, due to t’he prcsence of low, met,, poorly 
drained areas. This results in cult,ivated fields being relatively small 
and irregular in shape, which lowers the efficiency of tillage operat,ions. 

In t,he more northerly sections! mhere mixtures of the Oxbow 
occur wit,h Pelly and Waitville SOI~S, much of the land has to be 
cleared of trees before being brought under cultivat8ion. This condi- 
t,ion, togcther mith the lower fertility of the associated lea,ched soils, 
is reflected in the relatively slower ratme of agricu1tura.l development 
in t,hese districts. 

Much waste land is also found in the rolling and hilly phases, 
and on these lands cultivat’ed areas are frequently scattered and 
irregularly shaped. An important point in connection wit,h this 
series is that the uncultivated uplands are frequently covered wit,h 
poplar and willow bluffs. The pasturc value of such lands is low, 
although in many cases t’hey provide fuel a,nd fencing materials 
and also shelter to livestock. In these respect’s t#here is a. marked 
difference between the rough lands of this stries and those of the 
Haverhill and Weyburn types, where waste land is chiefly useful 
as pasture. 
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The Oxbow soils in many districts have responded to phosphatic 
fert,ilizers. Where bluff podzolic soils or mixed Oxbow and \Va,itville 
t,ypes occur, manure, lcgumes, and fert.ilizers may be used to great 
advantage. Due to generally favourable moisture conditions and 
frcquent uncultirated depressions, weeds are a serious problem. 
Wild oa@ stinkwccd, Canada. t#histlc, a,nd mustards are prevalent,, 
and in poorly draincd arcns of the North nnd East sow thistle is very 
common. 

THE YORKTON SERIES 
Description .-Thesc arc medium-texturcd soils derived from 

highly calcnreous glacial till. Thcy are frcquently found in nssociat,ion 
with Oxbow types, but in gcntwl arc most, common in the eastern 
section of thc 131ack Soi1 Zone, in the districts of Yorkton, Alclvillc, 
and Langcnburg. 

The topography is chicfly undulating, with some areas mnpped 
ns mixcd undulating and gently rolling. 

The drainage is fair to poor, low wtt depressions (sloughs) and 
marshy areas bcing WI.~ common. I\lanv of thcse contain mater. 
HOWCWI., thc soils on thc highcr positlonx are sufficiently well 
drain4 to be fcrtilc antl arabltl. 

Stones arc conmo~~ nntl often rcquire clenring, but in general 
this serics is not as ~+torly as most of the othrr glacial types. Excep- 
tions occur in areas adJ:lccnt to t,hc Qui11 Lnkes, where stony phases 
arc found. 

Thc surfncc soi1 is \-cry clark gr:iy to gra+h-black in color, of 
soft smnll cloddy structure, and usually cont8:uns considerable lime. 

Thc subsoil is light gray, almost structurclcss, and very high in 
lime. ‘l’hc loncr subsoil contains soluble salts in :tddit,ion to the 
lime. A profile description of thc dominant type, Yorkt#on light 
loam, is givcn bclorr. 
Horizon Dcpt,h Description 

A O-6" l-cri- dnrk gray light loam, small cloddy 
structure, cwsily crushed to fine granules. 
Thc surface inch or t,wo is frequently loose 
granular. 

6%14" Grayish blnck light loam, soft cloddy and 
speckltd with spots of lime. 

B 14-24” Light. gray to gray loam, very high in lime 
and often rather si1t.y. 

c =It thrcr fcct’, silt,y, very fine sandy parent 
matcrial, vrry high in lime. 

The above profile represents a deep phase of the Yorkton Series. 
In more shallon profiles the lowr A horizon is frequently absent,. 
When prcsent it is wually thinner, lightrr in color and lomer in 
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Profile of @aveJly sandy Joam. Suc11 
soils haw Ion- droufiht resistance. 



organic ma,tter than the corresponding horizon of the deep phase. 
In more poorly drained locations the profile consists of a gray-black 
calcareous surface soil, very high in organic matter, which is sharply 
differentiated from the light gray calcareous horizon below. This 
horizon grades into a bluish gray mottled la,yer. Soluble salts are 
common in a11 subsoils, but on nccount of t.he high lime content are 
not easily distinguished in the field. 

Two types ha,ve been mapped, Yorkton loam and light loam. 
The latter is most, common. 

In addition to thc Oxbow, the Waitville Series bas nlso been 
mapped as a mixture with Yorkton soils. In both cases the Yorkton 
soils occupy t#ht lower and more poorly drained positions. 

The outsta,nding charact’erist,ics of the Yorkton soils :Ire the 
high lime content of the profile, the friable structure of t#he surfa.ce 
horizons, and the prevalence of wtt, poorly drained depressions and 
marshes, which are frequently full of water. Ot herwise t hese soils 
are closely related to similar textured soils of t,he Oxbom Series, nnd 
much that is descript#ive of the latter will apply also to the Yorkton 
soils. 

ilgriczlIt~~e.-Agriculturally the Yorkton soils are quitc similar 
t,o the Oxbow Series. However, t’he amount of wnste land is greater 
in the former series, due to t,he more numerous poorly draincd depres- 
sions, a,nd many farms have relatively small acrcxgcs under 
crlltivation. 

In general waste land occupies a larger percentage of t’he total 
farm area in the more humid eastern and northeastern sect,ions and 
in rolling, stony or poorly drained pha,ses. 

Wheat is usually the most important single trop cxcept, in area,s 
where frost or rust and other diseases are very prevalent, or in 
localities where dairying is the main enterprise. In general, mixed 
farming is practiced on the Yorkt,on soils t#o a. grea,ter extent, than 
on the Oxbow soils. Coarse grain and forage crops are successfully 
grown on the Yorkton soils. Where sloughs or trees are numerous 
the cult,ivated fields are frequently small and irregular in shape. 
This condition increases the t.ime and cost of t#illage and other 
operations. However, many of the marshy depressions furnish 
summer grazing and in some cases hay. Clumps of trees or bluffs 
are useful in providing shelter or fuel, although such lands provide 
lit,tle pasture. 

The weed problem is similar to that encountered on the Oxbow 
soils, but sow thistle is frequently a, greater menace on thc Yorkton 
types. In a number of district’s Yorkton soils bave responded to 
the a,pplication of phosphatic fertilizers. 
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THE MEOTA SERIES 
»esc/.iptiorl.~This scrics consists of light,-textured soils derived 

from allurial dcposits; in somc C:ISCS thc parent rnaterial may be 
atolian. 

The topography is chieB\- untlulat ing. Arcas of mixcd unduluting 
and rolling topography occur, usrwlly n-brrr lIeota soils are mupped 
with othcr scrics. 

l’he drainage is gcnerally favourablc. \\‘hcre depressions or 
sloughs occur thcy arc usunlly saline (alkili). 

St,oncs arc rare, csccpt n-hrrc this scrirs is rnapped as a mixture 
wit h glaci:ll soils. 

Thc surface soi1 is dark ~olor~d, of loow to soft cloddy structure, 
which breaks tlown easily to i;inglc gr:rinr. Cndcr cultivation thr 
surface soi1 is frcqucntlj~ loow :intl powtlcry. 

‘IIe subsoil is dark grayish brown to brown in color, modernt~ely 
compact, and of large clotldy $1 ructurr. ‘I’hc ion-cr subsoil is yellow- 
gr:ry in color, lcas corl~pct arlcl modrrately high in lime. Tlle profile 
of thc fine sandy 10:1m type ix tirscribcd belon-. 
Horizon 13cpth 13escription 

A O-G” \-cry tlark gr:iyish brown to grayish black 
tillt~ sandy loani, soft, cloddy and easily 
cruxhcd. 

G--10” Dnrk gr:l+h broIvn light loam or heavy fine 
sandy 10:11n, columnar structure. 

13 10.-20” Ycllon-brown, wry fine Sand, columnar or 
large blocky structure, I~FS compact and 
more easily crushed to single grains. 

20-30” 13ronnish gray or yrllow gray fine or very 
fine sand, soft and with littlc structure, high 
in lime. 

C Grayish calca,reous fine sandy parent, material, 
usually incoherent. 

In thc light loam types, the profile is usua,lly shallower than that 
given abovc. A variation frequcntly encountercd on both types is 
the presence of degraded soils, chiefly around slight depressions 
(bluff podzolic spots), or where heavy tree growth is the natural 
caver. l’htse ltachcd soils constitutc a very small proportion of the 
Meota Series. 

TITO types, Fine Sandy Loam and Light, Loam? have been 
mapped in t,his serits, the former being the most extensive. 

On :lccount of the prcvniling light textures, t,hese soils have 10w 
moisturc-holding capacities and tend to drift readily. Where this 
series is associatcd wit,h fine sand or clunc snnd belt?, these conditions 
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are intensified. ?iIore favourable factors are the relatively high soi1 
organic mat.ter content, and moist climatic condit,ions associa,ted 
with these soils. In general fert.ility therefore, these soils are superior 
to t,he analagous types of t.he Asquit,h and the Hatton Series. Never- 
theless aftcr some years of cultivation, soi1 fertility is lowcred and 
soi1 drifting tends to increase. In regard to t.he latt’er problem, much 
of what hns been said of t#he Hatton and Asquith soils will Apple 
to the Meota types as well. 

The lIeota soils are quite similw in derivation to the Shellbrook 
Series (p. 66), but t,he latt,er have suffered slight to strong leaching, 
and in potential fcrtility are inferior to the AIeota. These two 
series arc frequently ma,pped as a mixture. 

Meota soils are also generally similar in eharacter and agri- 
cultural adaptation to the sa,ndy textured types of the Oxbow 
Series. The latter are more stony and are also frcquently rougher in 
topography. The Xeota Series is frequently found in association 
with Oxbom loams and light loams. 

d griculizcw.-ilgriculturally t,hese soils havc t’he characteristics 
common t#o light soils-namely, low drought resistance, tendency to 
drift and relatively rapid depletion of fertility under cultivntion. 
As stat#ed previously, t,he good moisture conditions and high organic 
matter content are favourable fact’ors. There is, therefore, less 
difficulty in adopting systems of farmin, q mhich maintain fertility 
and cont8rol soi1 drifting than in the case of the more arid snndy 
soils. 

Wheat snd ot#her grains are grown to a considersble rxtcnt on 
AIeota soils, but a combination of livestock, grain and forage trop 
product,ion is also common. This diversified type of agriculture is 
recommended for the Meota soils for the reasons already ment8ioned . 

Sweet clover and various grasses are me11 adnpted to these soils, 
and water is fairly easily obtainable. 

The Dominion Experimental Stat#ion at Iiosthern is a reliable 
source of informaCon on the agricuhure of t’he surrounding t8erritory 
and in pa.rticular for t,he Meota, Shellbrook a,nd Blaine Lake soils. 

Degraded Black Soils. - The degraded black eoils are black 
poils which have suffered some leaching under woodland invasion. 
They are considered as a sub-group of the black soils. Three series 
have been mapped; namely, Tisdale, Pelly and Shellbrook. 
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TISDALE SERIES 
Descriptio/z.-This series consists of medium and heavy t#extured 

degraded soils derived from silty lacu&ine deposits of glacia,l Lake 
Agassiz. It, is confined largely to the northeast section of the area, 
occurring most ext,cnsively in the dist,rict,s of Star City, Tisdale, 
and Armley. Small areas occur around Sorquay and Kamsack. 

The t,opography is chiefly vcrx gcntly to moderately undulnting, 
with some broadly rolling areas mappcd as mixcd undulat.ing to 
rolling. This rougher topography is usually nssociated \vith mixtures 
of Tisdale and other soils. 

The drainage conditions arc variable, ranging from good on the 
uplands to poor in the depressions. Somc of thc low, smooth phases 
are almost, level and bave a t#hin pcat cowring, and on thtse lands 
drainage in wet seasons is frtqucntly so deficient as to seriously 
interfere with agriculture. Tht more mnrktd deprcssions are fre- 
quent,ly deep sloughs or marshcs. l>ecp pcat dcposits with a spruce 
and larch covcr a,re also fairly common. In general, honever, the 
drainage of arnble land is adcquntc, csccpt in pcriods of cxtremcly 
high precipitat#ion. 

Stones are rare or absent, cxccpt lvht>rc this wriw bortlcrs or is 
mixed with gla,cial soi1 t ypce. 

The surface soi1 consists of ;I tlark gray C~:I~SC granular Inyer 
underlain by a lightcr colo& plat>- horizon. 

The suhsoil is dark grayish brown, compact and he:tvy, brcaking 
into coarse granules or hard angular fragments. ‘l’hc lowcr subsoil 
is grnyish, less compact, and high in lime. 

A profile of thc silty clny loam t\-pc is given helow. 

Horizon Depth Description 
A O-2” Black incompletel> decompostd organic 

mat,ter. 
2-7” Dark gray heavy silty clay loam, high in 

organic mattcr, coarsc grnnular in structure, 
sllghtly leached. 

ï-l 1” Gray with slightly brown tinge, heary loam, 
silty. Thick platy structure breaking into 
granules, under pressure becoming powdery, 
strongly leached. 

B 1 l-20” Dark grayish brown heavy clay, compact, 
breaking into coarse angular fragments. 

20-24” Similar to abore but more granular and 
slightly calcarcous. 



Horizon Dept’h Description 
24-36” Dark gra,y to brownish gray clay, with bluish 

mottling, high in lime, and with little 
structure. 

C 36” + D:“vfay silty lacustrine clay, frequently 
I 

The Clark gray, frequently platy, leached A horizons are typical 
of this series, but. the amount of leaching varies considerably. Where 
less leaching than t.he above has occurred t,he A horizons are dark- 
grayish brown and granular or only faintly platy in structure. In 
more advanced stages the dark gra,y A, horizon is very thin, and the 
gray highly leached A, horizon is deeper and makes up the bulk of 
the cultirated surface layer. 

The Tisdale soils may be regarded a,s Melfort types that have 
been under a forest, caver for a sufficient length of time to cause 
podzolic degradation, as indica.ted in the profile described above. 

The following types have been ma,pped in the Tisdale series: 
Cl ay, Silty Clay Loam, and Silt, Loam. The silty clay loa,m is t,he 
most est#ensive type. 

As already mention& these soils a11 show podzolic degradation? 
but t,he degrre of leaching Va#ries from slight to moderately severe. 

The slightly leached Tisdale soils grade into the Melfort Series, 
and are for a11 pract’ical purposes similar in general characteristics 
and fertilit,y. The more severely leached Tisdale soils approach the 
Wait#ville profile in appearance, and are relatively low in fertility. 
The bulk of the Tisdale soils fa11 bet#ween these two extremes, and 
thc genernl ftrtilit,y is high. 

hIoist climatic conditions a.nd relat,ively short growing seasons 
are also cha.racteristic of the Tisdale Series. High moisture-holding 
ca pacity, good t.opography and freedom from stones are favourable 
agricultural factors. Phosphatic fertilizers have given good responses 
on t9hese soils. 

A dense growth of poplar and other t.rees covers most of the virgin 
soils of t#his series. The task of preparing such land for cult,ivation 
is a slow and costly operation and has retarded agricultural develop- 
ment in many instances. However, the trees are a valuable source 
of fuel a,nd fencing material. 

The Tisdale soils have been mapped in combination wit,h the 
Melfort., Waitville, Shellbrook, and Pelly soils, respect,ively, as 
mixed series. 

rlyrin~&o-e.-In general, agricultural adaptations are similar 
to those of the Melfort Series. It must be remembered! however, 
that where leaching is severe the Tisdale soils are lower m fertility 
and offer more difficulties to successful trop production. 
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lJThtat is extensively grown in the Tisdale soils, but the climat,ic 
factors are not favourable to the production of wheat of consistently 
high quality. Much barley and oats are grown, and the yields are 
usually high. Malting barley has been grown to a considerable 
extent. in recent years. This quality of ba.rley is most suceessfully 
grown in t,he general nort’hea,st,ern area where the wheat trop is 
frequtnt81y below avernge in qualit,y. 

The Tisdale soils are well suited to t.he production of coarse grains, 
grasses and legumcs. These crops fit in well with the keeping of 
livestock, and a system of mixed farming is commonly followed. 
Cattle and hogs are kept in appreciable numbcrs. Water is frequently 
difficult to obtain, as on the Jlelfort, soils. 

Tweed control is nlso a senous problem, and the chief weeds are 
similar to those prcvalent on t,he Melîort soils. 

PELLY SERIES 
Deso-i;otion.-This series consists of degraded black soils of 

medium textures, dcrived from glacial till. Apart îrom the differences 
in drrivation, thcse soils are very similar to those of the Tisdale 
Series, particularly wit,h regard to climatic conditions, drainage, 
vegetation and agriculture. The Pelly Series is also most commonly 
found in the same general region as the Tisdale, i.e., the northeastern 
section of the surveyed area. The Pelly soils are comparatively 
inextensive, the largest areas occurring in t#he districts of Pelly snd 
Kelvington. A considerable aren of mixed Pelly and Wait~ville types 
occurs north nnd east of Kaicnm. 

Thc topography is typically gently undulating. Some areas 
mapped as mixed undulnting and gent#ly rolling are a mixture of 
Pelly with some othcr scries, notably Tisdale, Kaitville, or Oxbow. 

The drainage conditions are similar to those found on the Tisdale 
soils. Arable lands are gencrally adequately drained except in wet 
seasons. Areas of smooth topography that arc relatirely low-lying 
a.re frequent,ly chnracterized by a thin peat covering. On t.he latter, 
wgricultural operations are often hindered by insufficient surface 
draina,ge. The non-arable lands arc largely composed of deep marshy 
sloughs or peat swamps. 

Stones vary from few to many, and frequcntly require clearing 
when the land 1s cultivated. In general, however, these soils are less 
st,ony than t.he Waitville and Oxbow types of similar derivation. 

The surface soi1 is grayish-black, platsy to granular in structure, 
and high in organic matter. It. is underlain by a dark gray or gray 
soft cloddy layer. The subsoil is light brown to gra,yish brown, 
compact,, breaking into coarsc granules. Belon this is a light yellow- 
brown lime layer of friable silty till. 
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A description of the clay loam type is given belon: 

Horizon Depth 
A O-2” 

2-6” 

6-10” 

B 10-16” 

i 6-21” 

Descript#ion 
Part,ly decomposed organic matter. 
Gray-black clny loam, plat#y to granular st,ruc- 

ture. High in organic mat,ter. 
Yery dark gray t#o brownish gray heavy loa.m, 

large soft cloddy mith a tendency to large 
pla,ty struct,ure. When crushed becomes 
coarse granular. Slight to moderate leaching. 

Light, brown t#o gray brown clay loam, com- 
pact cloddy structure, brcaking t,o coarse 
granules, or somctimes to larger angular 
fragment’s. 

J,ight yellow-brown heavy loam, friable, less 
compact, and calcareous (zone of lime 
accumulation). 

Grayish calcareous silty parent. matcrial, very 
lit& structure and not very compact. A 
few pcbbles and small st#ones ma,y occur 
throughout, thc profile. 

As with the Tisdale Series thc amount of leaching varies con- 
siderably in these soils. Slightly lca.ched Pelly soils havc a, faint 
dark gray tinge in t,he A horizons, mith only a slight t#endtncy to 
platy struct,urc. Strongly leached pha,srs have an almost ashy grny 
platy .4 horizon wit#h a vcry compact subsoil which breaks into 
hard angular fragments. This latter phase mcrges into the heavy- 
textured Waitville types. The slightly pcached phases of the Pelly 
soils are very similar to the deep black soils found in this section of 
t,he Province. Thr grea,ter percentage of Pelly soils are intermediat,e 
in charncter betmeen the black and the grny soils. 

Two t’ypes have been ma.pped in this srries: Clay Loam, and 
Loam. The former is the dominant type, although both are frequcntly 
mappcd togcther as a mixture. ?jo light soils are found in this series. 

>Iost, of these soils bave good moist~urt-holding capacitics a,nd 
have comparat,ively high organic ma#tter and nitrogen contents, since 
they are not, as a rulr, excessively lea.ched. They are! therefore, 
quitc fertile and productive. A relat)ivcly short, growng season, 
heavy t#ree caver and frequent st80ncs are a~dwrse fwtors. 

The Pelly soils have a,lso been mapped as mixtures with Tisdale, 
Waitville, and Oxbow t#ypes, respc&vely. 

Bll,‘icullu.~e.-Agricultural adaptations a,re similar to t8hosc of the 
Tisdale Series. In many cases, howevcr, the danger of frost is greater 
on the Pelly soils, and oats and barley are frcquently the ma,in crops. 
Coarse grains together with grasses and legumes are successful crops 
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on thesc soils, and mixed farming is becoming increasingly important. 
While these soils are quite productive, the cost. of clearing is often a 
serious drawback t#o agricultural development. 

SHELLBROOK SERIES 
Deso~iptio,~.-The soils of thls series consist, of degrnded black 

poils of light texture, derivrd from alluvial deposits. 

The larger areas of thrse soils are found in the Shellbrook district,, 
and along the Saskatchewan and Carrot Xivcrs. This series is also 
of wide occurrence in thc Gray Soi1 Zone, north of the present 
surveyed area. 

The topography is chicfl? undulating. Rougher topographies are 
gcnernlly associated with mlxturcs of Shellbrook and ot,her series of 
glacial origin, or with belts of rolling fine sands. 

The drainage is usually excellent on the arable soils. Lakes and 
muskegs are commonly found in depressions, and in somc localitics 
occupy a considerablc proportion of the land. 

Stoncs a-e rare and offcr no obstruction to cult’ivation. 
Thc surface soils are grayish black in color, of rnthcr loose or 

friable structure. A dark gray 10 ashy gray leachcd layer of lightei 
texture occurs bclow. 

The subsoils are usualiy yellow bron-n in color, of compact, large 
cloddy structure, brcaking to angulur fragmrnts. Knderneath this 
is a ycllowish gray snndy layrr, modrrnt c!y high in lime. 

A profile dcscript’ion of thr fine sandy loam type is given bclow. 
Horizon 

A 
Dept h 
O-1” 

l-6” 

&lO” 
n 10-20” 

Description 
Partially decomposcd organic matter (not 

always prcsent). 
Gravish black fine sandy loam, moderattly 

hi”gh in organic matter. Friable loose 
structure. 

Ashy gray pan-dery fine Sand. 
Ycllon- bromn light loam, large blocky st,ruc- 

turc, breaking int#o nut-likc pieces, on further 
pressure becoming powdery. At the bottom 
this horizon grades into the C horizon with 
no sharp division. 

Yrllow to gray incoherent very fine Sand, 
bccoming moderately calcareous at, 24”. 

As in a11 degrndtd soils t hc degree of leaching varies in the 
Shellbrook Series. 

The abovc profile represcnts a moderately leachcd phase. Where 
the degradation is more scvere the dark humus bearing layer is very 
thin, and the leachcd gray laycr correspondingly t’hicker, while lime 
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is encountered at from three to four feet. In this case, except for 
the absence of stones, the profile is similar to that of the Waitville 
Series. 

On the other hand, where leaching is slight the surface color is 
usually dark gray, wit’h no definite ashy gray layer developed and 
the lime layer is frequently wit,hin 18” of the surface. These slightly 
degraded phases merge into the black soils of the Meota Series. 

Three types have been mapped in the Shellbrook Series: Light 
Loam, Very Fine Sandy Loam, and Fine Sandy Loam. The Mter 
is the most extensive. 

These soils are similar in derivation to the Meota types and 
where these two series are adjacent, the climatic conditions and 
agricultural adaptations are similar. However, where the Shellbrook 
soils are strongly leached they are inferior in potential fertility to the 
Meota soils. These conditions occur in the northeastern section of 
the area and to the north of the present survey. In general, tree 
growth is heavier on the Shellbrook soils, and muskegs and lakes 
are more common. 

The Shellbrook soils are mapped as mixed series with bot#h Oxbow 
and Tisdale soils. They also occur as mixt,ures with fine sand belts, 
and in such cases are usually of lom agricultural value. 

dglicztltllre.-The factors of light t#extures, low moisture- 
holding capacity, and decreasing fertility after long and continuous 
cultivation apply to the Shellbrook Series. Soi1 drifting is not 
SO widespread and severe as yet, but there are definite indications 
that it may become a serious problem unless present agricultural 
practices are modified. It would appear inadvisable to continue the 
policy of clearing a11 the nat,ural tree caver from individual farms. 
Furt’hermore, continuous grain groming results in decreasing 
fertility and wind erosion. 

The diversification of crops and agncultural enterprises that 
accompany mixed farming is a highly desirable system for these soils. 
The use of grasses and legumes is a valuable aid to the maintenance 
of fertility and the prevention of soi1 drifting. 

The Gray Soils-These soils are characterized by gray to ashy 
gray surface horizons, usually overlain by a thin black layer of 
partially decomposed organic mntter (leaf mould). The lime layer 
is generally encountered between two and four feet below t#he surface. 
The native vegetation is predominant#ly a t#ree caver, mainly poplar, 
spruce, jackpine, willow, tamarack and birch. The climate is sub- 
humid, and molsture conditions are similar to those of adjacent 
black and degraded black soi1 areas. However, the Gray Soi1 Zone 
has lower average annual temperatures and shorter growing seasons. 

The Gray Soi1 Zone is the least developed agriculturally of the 
four main soi1 zones. It. is the largest, in area, probably covering 
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most of nort#hern Saskatchewan, but, only the southern edge has been 
included in thc present, survey. This zone includes most of the 
remxining unsettled portion of Saskatchewan, alt.hough in the last 
six years practically a11 readily accessible land has been settled. 
For t,hesc reasons and also on account of its distinctive agricu1tura.l 
problems, this zone is of particular int,crest. It is expected t,hat. soi1 
surveys and fert,ility investigations of t.hese soils will be commenced 
shortly. 

One series, Waitville, has been mapped in tht gray soils. Asso- 
ciated with t,his scries a,re sands usually having a jackpine caver, 
peat soils in the poorly dra,ined areas, and small “islands” of black 
or degraded black soils. Typical examples of the last, group occur 
in the vicinit8ics of 3Icadow Lake and Loon Lake, these dist)rict.s 
lying north of the area included in this survey. 

WAITVILLE SERIES 
Desci-ipfiojl.-The Kaitville Serics consists of lenched podzolic 

soils of medium t,o light t#esturc, derived from glacial till and morainic 
drposits. These are thc dominant upland soils of the wooded region 
as surveyed to date. They also occur as islands within the Rlack 
Soi1 Zone, not#ably in the Touchwood 2nd Bea.vcr Hills, and north 
of Wapella. A small area, occurs in the Cyprcss Hills. 

The t’opography is undulating to strongly rolling and hilly, a 
considerable percentage bcing t#oo rough for cult’ivation. 

The drainage conditions arc usually good whcre the typical 
Wajtville profile is found, sincr t’his series is tgpically developed on 
well-drained wooded land. Associated lakcs and poorly drained 
muskegs arc common, however, and in mang districts much of the 
land is inaclequatcly drainecl. 

Stones are fen- to nunlerous, and frequently offer serious obstruc- 
tions to cultiration. In lightcr-tcxturccl types, grarelly subsoils 
are often encountcred. 

The forest, cour of decicluous antl evergrecn trees is a chara.ctcr- 
istic feature. Thcse trers form a dense stand ancl rcquire clearing 
before cultirntion is possible. In many places lumbcring on a com- 
mcrcial scale is- practiced, while small sawmills providc building 
material for local needs. 

The surface soi1 is usually coverecl by a layer of part#ially decom- 
posed plant remains, from onc to four inches t,hick. This mat’erial is 
frequently destroyed by forest fires, and hcncc is net. necessarily 
present in a11 cases. 

The surface of the minera1 soi1 usually consists of a thin dark 
gray friable layer, fairly high in orga,nic m!~tter. This horizon is 
sometimes absent. Thc lowcr surface horizon is ashy gl;a,y, platy to 
st,ructureless, and relativcly light textured. ‘l’his condltlon is very 
characterist’ic of this scries. 
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The upper subsoil consists of a. coffee-brown, heavy, compact 
horizon, which breaks down into hard angular fragments when dry. 
This horizon grades into a grayish brown, slightly less compact 
lime layer. 

A profile description of the dominant type, Waitville loam, 1s 
glven below. 

Horizon Dept,h Description 
A o-2” Organic matter, partly decomposed leaf mould 

and other forest debris. 
2-3” Dark gray or brown grit.ty loam, faintly platy. 
3-8” Ashy gray or fawn-colored gritty loam to 

sandy loam, structureless to thinly plated 
(foliat.ed). 

B 8-24” Heavy coff ee-brown or grayish-brown layer, 
breaking into coarse angula,r gra.nules above, 
and becoming nut,-like lower in the horizon. 
Faintly bluish gra,y splotches are frequent.ly 
found in thls and lower horizons. 

24-36” This horizon grades through a. lighter brown 
layer into the gray or brownish, more friable 
lime la.yer. 

C 36” and The parent materia,l is also calcareous a.nd is 
orer sta.ined with red or brown concretions of 

iron oxidc. Grave1 and stones are often 
st.rongly weathered, and more basic rock 
fragment,s ma.y in some cases be ea.sily 
crushed. 

Four types have been mapped in this series, namely: Clay Loam, 
I,oam, Light Loam, and Fine Sandy Loam. The loams and light 
loams are the most extensive types. Wait.ville soils are also mapped 
in combinat.ion with Oxbow, Pelly, Yorkton, Belfort, and Tisdale 
Series. These mixed soils are generally inext.ensive and occur chiefly 
along the borders of the Gray and Black Soi1 Zones. 

As previously stated, the Waitville soils are developed under 
cool, moist climatic condit.ions and a forest vegetatlon. These 
factors t,end to produce a soi1 profile which is relatively low in decom- 
posed organic matter (humus). Furthermore, the domnward percola- 
tion of water whlch is more or less acidic tends to remove certain 
materials from t.he A horizons and to deposit them at lower depths. 
As a result t,he Upper horizons have suffered considerable leaching 
and are low in available plant nutrients. 

The fertility of t.he undulat,ing phases of the Wa,it,ville soils is 
largely conditioned by the amount of leaching which has t#aken place. 
The better phases are cha.racterized by a thin ashy gray (.42) horizon, 
and a correspondingly thicker dark colored surface soi1 A,. 
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The less desirable phases have very litt.le or no dark colored surface 
soi& and the highly leached ashy gray horizon extends well below 
the depth of cultivation. 

The strongly Itnched conditions described above are most com- 
monly found in the light loam and snndy loam types. The ta.sk of 
building up fertility in these soils will be more difficult than in the 
case of t’he heavicr, moderately leached types. The deeply leached 
lighter-textured t’ypes, toget#her with the strongly rolling and gravelly 
or stony phases, const’itute thc poorest’ soils of the Wait’ville Series 
and are classed among thc poorest soils mapped in thc Province. 

Associat’ed wit’h thc Waitville Stries are peat, (muskeg) soils, and 
strongly leached podzolic sands, usually under jackpine caver. The 
peats, if properly drained and cultivated, may become agricultural 
soils. They are britfiy discusscd on page 71. The jackpine sands are 
cxtremely poor sojls and should be rcgardtd as being definit’ely 
non-arable. 

A glicrtTtlo.e. - Thc M’ait.ville soils are litt#le developed agri- 
culturally. Rlost of t,he land which is undcr cultivation has been 
cleared and broken within comparntively recent years and has been 
largely uscd for grain production. 

There are a numbcr of rensons wh\- t hese soils are not suited to 
t,he ordinary systcms of grain farming.” The first, and most important 
reason is that, of low native ftrtility. They are part’icularly low in 
nit,rogen, organic mattcr and phosphorus, and may also have in- 
sufficicnt sulphur for crops such as the legumes. (Cf. Analyses of 
Waitville compared to othcr series, p. 83.) Yields of grain on such 
soils arc often unsatisfact80ry cvcn when newly broktn, and wheat 
in particular, is of distinct,ly infcrior quality (low protein content), 
especially in comparison with that grown on soils of the brown and 
dark brown prairie. 

Other adverse factors conncctecl with these soils are, short 
growing seasons, mith consequcnt danger of frost dumage to crops; 
the cost and difficulty of clea,ring trees, and in many cases st.ones 
as well. The gray lcached horizon has a low moisture-holding 
capncity, and tends 10 “bake” or form a hard surface trust, when 
dry. 

Legumes such as alfalfn and sn’eet clover cari be grown very 
successfully on these soils, and since they provide for t’he addition 
of nitrogen and organic matter, it, is desirable that, they be included 
in trop rotations. The btneficial results to subsequent grain crops 
have been very markecl. Grasses for past’ure or hay are also grown 
quite successfully, particularly brome? Western rye grass, (slender 
wheat grass,) and timothy. The forage obtained from legumes and 
grasses is neccssary as feed for livestock, since native hay or pasture 
is both scarcr and of low quality. 
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Farmyard manure is part.icularly valuable as a fertilizer for 
Waitville soils. The use of phosphatic fertilizer, especially ammonium 
phosphates, gives marked increases in yields. However, the best 
results are obtained by combining rotaCons including legumes, and 
the spreading of manure, with the use of fert,ilizer. 

It, is obvious from the foregoing discussion that livestock must 
play a,n important part, in t,he agriculture of t.he soils of t,he Waitville 
Series. It may be mentioned that alfalfa seed production has proven 
a successful venture on these soils in some localities. 

The difficulty of clearing a,nd breaking t,he land has resulted in 
small acreages being brought under cultivation on individual farms. 
As t,he acreage is increased and at’tention is given to increasing 
yields through fertilizat.ion and trop rota,tion, a more st.able and 
Profit#able agriculture should be possible. 

As previously indicatcd, the possibilities of devtloping a, successful 
agriculture on these soils are great’cst on t’he heavier, undulat$ing 
types that are not ext,remely leached. The ngricultural va,lue of thc 
poorer types is not yet fully known. 

I’ecrls.-It is necrssary to discuss pent lands at this point, since 
peat, deposits are commonly found in assocint’ion wlth the Waitville 
soils. In many cases t#hc nem srttler breaks up the peaty places 
first,, because little clearing is requircd. In the following spring the 
lancl is often Aoodcd and secding is seriously dela,yed. If t,he depth 
of peat is great,er than a fem inches t#he yields are usually poor. 

Pcat areas in general require the establishment of drainage 
bcfore they cari be successfully cropped. Manuring, growing of 
legumcs and fertilizing with phosphatic fertilizers, are a11 likcly to 
increase yields from such soils. If drainage is estabhshcd they are 
likely to improve mith proper cultivation. Marly maturing crops are 
advised because of the cold and wet nature of t’he peats and a general 
tendency for late maturit,y. The agricultural possibilities of these 
peat soils is not as yet’ fully known. 

Peat’ deposits vary in depth from a fem inches to many feet. 
The surface is usually yellowish bromn or brown in color, grading 
int,o more decomposed and darker colored material in the subsoil 
unt,il minera1 soi1 is encountered. The prcsence of soluble salts is 
not uncommon, especially where peats occur in t’he Bla.ck Soi1 Zone. 
They are commonly covered mith sedges in the Black Soi1 Zone and 
wit#h Labrador tea, sphagnum mass, tamarack, etc., in the wooded 
gray soi1 region. 

No samples of peat SO far tested in t’his Province have indicat,ed 
need for lime. 

General Land Classes.-General land classes consist of soils 
tha.t cannot be satisfact’orily placed in t,he series groups. They 
include sands, most of which have dune topography, gravelly sandy 
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loams, saline or alkali soils, eroded lands, and areas of mixed soils. 
These lands are seldom cultivatec!, and in the main must be regarded 
as non-arable. Thty are bcst sulttcl to grazing in the native state, 
or a,s forest rcservcs, public parks, etc. 

&~2ds.-Tl~ese consist chiefly of loose, fine and medium sands, 
showing vrry little profile st.ructure. 3Iuch of this ma,terial is wind- 
blovvn and has a characteristic dune topography. They are wide- 
spread in the Province, mnny, but not ail, of the larger areas being 
a lacent to the Saskatchewan rivers. d’ Cultivation of such lands has 
met with littlc success, in fact on account, of soi1 drifting they havo 
become n serious menace to adjacent better lands when cultivated. 
Even in the woodrd arcas of the Gray Soi1 Zone, sands readily drift 
when cultirated. 

In the southwestern portLon of the mapped area t,he sandy 
land such as that of t,he Great Sand Hills IS profitably used,by sheep 
and cat,tle ranchers. AY:itcr is usually rendily obt8ninable in shallow 
wells or in sloughs and lakcs. ‘I‘he stand of grass is fair, and appen.rs 
to be nutritious; ovcrgrxzing, howevtr, results in the formation of 
moving sand dunes, and should be cnrefully guarded against by 
propcr pasture management. 

Scrubby trces and shrubs are commonly found in the sand areas 
of the Brown and Dnrk Brown Zones, although the heavier soils 
bave no such wgetntion. A 1 11 sia ow wat,cr table probably explains 
this apparent’ anomaly. In the Black Soi1 Zone, sand areas are 
generally w-cl1 covcred with poplar, willows and shrubs. In the 
Gra,y-wooded Soi1 Zone, thc trec cour is almost invariably Jackpine, 
with blueberry and othcr acicl loving, low-gron-ing shrubs undcrnenth. 
The sands in this zone are of little use for grazing. 

Some areas of sandy gravtlly loam with grave1 subsoils have 
been mapped. These arc of wry limitcd agricultural value except, 
as rather poor grazing land, or as forcst reserves nnd parks wherc 
they carry a tree cour. 

Eroclecl Lnnrls.-These consist of rough brokcn uplands and steep 
valleys or coulees. The largest arens occur in t.he Cypress Hills, 
Wood Mount,ain, and along thc Big 1Iuddy \‘alley. Smaller areas 
occur along the Saskatchewan, Qu’Appellc, Souris, and ot,her rirers. 

In certain areas of thr M’ood hlountain steep, eroded gullies dis- 
sect what was originally a fairly levtl plateau. Patches of smooth, 
arable land are thereforc occasionally to be found among this generally 
rough and quite pict8uresque topography. 

The eroded areas of t.he Cypress Hills and Wood Mountain 
regions have litt,lc or no glacial cowring, in fact. evidence of nort#hern 
glaciation is oft#en completely absent. The texture of the material 
in which the eroded lands occur is medium to quite heavy. The 
grass caver varies greatly, rna,n>r steep slopes being pract#ically bare. 
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Eroded lands are largely used for grazing purposes. 

Snline “il Il~~li” SoiEs.-These consist. chiefly of poorly drained 
lands, occurring as river! creek, lake, or slough flats. They are 
subject to periodic floodmg in periods of high water, or unusual 
run-off from highlands. They are scattered throughout the Province, 
a,nd in many dist#ricts are quite numerous. Individual areas of these 
soils are usually small, but larger areas occur near the Qui11 lakes, 
and in the Yorkton, Chaplin, and other dist#riets. 

These soils are usually heavy in texture, nnd always contain 
some soluble salts. In some places they bave been cultiva,ted with 
moderate success, but in many cases the salt cont’ent is t)oo high to 
permit a successful trop growth. They are also difficult to maintain 
in good physical condition. In some areas alkali lands cari be used 
to advantage in producing forage crops, the use of alkali resistant 
crops such as sweet clover being advisable where the salt content 
becomcs too high to allow normal growt#h of the grains. 

In the nort#heastern section of the area, a number of large muskegs 
occur. In the prestnt survey these bave been included in the poorly 
drained saline soils, in order to avoid the use of an additional colour 
and symbol on the map. J$‘hile t’he muskegs differ considerably from 
the alkali sloughs, they are also poorly drained, and oft#en sx,line, 
a,nd are largely uncultivated at the present time. 

“rllX-nli” T~enf.??2e?~l.-Some remarks regarding the combatting of 
“alkali” or soluble sahs in the soi1 are given below. In the first 
pla,ce, areas with high concentrations of salts are generally not worth 
attempt.ing to reclaim. Such areas are indicated by the formation 
of a white trust. of salts where the surface is dry, and by t,he sparse 
nature of t,he vegetation. The veget,ation which is present, consists 
of species very resistant to soluble salts, which in general exhibit 
the characteristics of desert plants with little foliage and narrow 
leaves. 

The salts of the alkali lands in Saskatchewan are almost in- 
variably “White Alkali” salts. These commonly consist of t.he 
sulphates of calcium, magnesium, and sodium, (Gypsum, Epsom 
salts, and Glauber’s salts). Chlorides are generally only present in 
traces, and “Black Alkali,” which is due t,o the presence of sodium 
carbonate has only been found in a few small local a,reas. 

The establishment of good surface drainage, if this cari be accom- 
plished without too great cost, is important. in t.reating alkali spots. 
The abject is t.o prevent water accumulat.ing a,fter heavy precipita- 
tion, and to allow the washing away of salts which ma,y accumulate 
at the surface. 

Manuring is always beneficial; well-rotted manure should be 
used in preference to fresh stable manure. Sweet clover is one of 
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the most alkali-resistant of common crops. It has other advantages, 
inasmuch as it t#akes up quant,ities of salts which are removed in 
the hay, and is also an excellent manuring trop. 

Among the grasses, Western rye grass and brome are fairly 
resistant to alkali, although not SO resistant as sweet clover. The 
resistance of the grains in decreasing order, is as follows: barley, 
oats, wheat,. Alfalfa is resistant once established, but the Young 
plant’s have no greater resistance than wheat. It, may be mentioned 
that beets and mangels are highly resistant. plants. Improvement of 
alkali spots by t#he above treat’ment, is slow, but areas on which 
grains could not be successfully grown have been reclaimed so 
that wheat coulcl be produced. There is no chemical treatment 
for whit,e alkali. 

31i.~lzlles.-Besides areas mapped as mixtures of t,wo soi1 t.ypes, 
t-here are many scattered areas of complex soils which are shown on 
the map as mixtures (11s) (Cf. Mnp legend). 

Since the survey n-as of a broacl reconnaissance scale, it, was 
obviously impossible to work out highly complcx areas in detail. 

The agricultural value of such mixed areas depends on the 
dominant textures, the zone in w-hic11 they occur, and the topography. 
These are a11 indicated on t’he map. An csn,mple of a mixed area of 
hilly topography is found north of thc Sout#h Saskat,chewan River 
b&meen Rosetown nnd Swift Clurrent. This is almost8 entirely used 
as ranch land (1Iatador Ranch drca). South of Prince Albert anothcr 
examplc of n mised area is to be found, but here the topography is 
more îavourable, and t,hc climatic conditions lcss arid than on the 
open prairie, SO that most of this land has been successfully brought 
nnder cult8ivation. 

There are furthcr mixcd areas in such river flats as t#hose of the 
Qu’Appelle and Saskat8chewan Rivtrs. These are quitc mixed in 
texture owing t’o the variable nat’ure of t,he depositcd soi1 material, 
but, ordinarily range from silty loams t,o heavy clays. Where drainage 
is sufficient and economical farm units cari be obtained, such lands 
are quite arable and fertile. 

SOIL MANAGEMENT 
In thc following pages, some general remarks are given on such 

import.ant topics as the relat,ive productive ability of soils in Saskat- 
chewan, summerfallowing and soi1 fertility, soi1 drifting, and 
fertilizers. For detailed informx,tion on t,hese subjects various 
references are supplied. The render is pnrtieularly recommended to 
consult The Guide to Saskatchewan Agriculture, 1936, obt.ainable 
from t,he Extension Department, University of Saskatchewan, 
Saskatoon, for deta,iled information on suitable cereal varieties, 
forage crops, meed control, insect control, tillage met#hods, control of 
soi1 drift,ing, USE of fertilizers, etc. This comprehensive publication 
is issued jointly by thc staffs of the Dominion and Provincial 
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Profile of Haverhill loam, showing 
light brown surface soi1 and character- 

istic structure. 

Profile of Oxhow loam, 
showing glacial stones, 
dark surface horizon, 
and lifihtyc;qlored suh- 





Depart,ments of Agriculture, Experiment,:tl Farms, and the College 
of Agriculture at the Lniversity, and embraces in its discussions, 
practica,lly a11 importa.nt phases of agriculture in Saskat,chewan. 

Further information is ren.dily obtained from the various Experi- 
mental Farms and Stations, a,s well as the Dominion and Provincial 
Departments of ilgricult~ure and the Collegc of Agricult’ure at the 
University. 

The most casual observer of soi1 conditions throughout the 
Province of Saskatchewan is aware of the fact thnt, not a11 of the 
land is fit, for the plough. There are very few areas of any considera,ble 
extent from which poor land is entirely absent. The soils of the a.rea 
mcluded in this survey have been grouped in the a.pproximnte order 
of their suitability for wheat production. This grouping is shown 
in detail in Table 17 of the Appendix. The percent,age of the lnnds 
of the area included in each group is shown in the following data. 

Group Description c/o of Ares 1 Squsrc Miles 

Superior 
Very Good. 
Moderately Good.. 
Fair 
Poor 
Very Poor 

7.1 
5.9 

16.0 
25.4 
18.5 
20.2 

(i,fiSO 
5,560 

15,910 
23.920 
17:410 
24;830 

The above data indicat,es that a relatively large percentage of 
the land surveyed is quite suit.able for cultivation, and that under 
ordinary conditions grain growing may be quite successful over 
much of the area. Over 50% of t.he land is included in the fair to 
superior soils. Not much of the land included in group 6, comprising 
the very poor soils, has been brought under cultiva,tion, since this 
group includes such definitely non-arable lands as the sand hi11 
areas, strongly rolling and eroded areas, gravelly lands, alkali lands, 
stony lands, and the sandy loams of the Brown Soi1 Zone. 

A larger percentage of soils in group 5! have been brought under 
cultivat.ion. The difficulties facing the agnculturist who find,s himself 
located on such la.nds are very great in comparison to more fortunate 
individuals on better soils. There has a.lready been much abandon- 
ment of such soils. 

It seems evident at this time, in view of the records of production 
and the experience available regarding soils of t,he last two groups, 
t,hat they cannot be profitably retained under cultivation primarily 
for wheat product,ion.. Indeed it is questionable if many of these 
soils cari be profitably retained under cultivation a,t all. This is 
particularly true of the soils in Group 6. 

The most, extensive cultivation in soils of Group 5 and 6 ha.s 
taken place in the sandy loam types. The two major factors which 
limit successful development are susceptibility t,o soi1 drifting and 
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Iack of drought resistance. hluch land of rolling topography is 
included in the poor and very poor soils. (Strongly rolling land is 
in a11 cases placed in Group 6.) 

The difficulties in obtaining satisfactory returns from the latter 
lands when brought under cultivnt.ion is due to difficulties in tillage, 
small fields, and loss of moisture t.hrough run-off. Water erosion is 
also becommg a factor of some importance. 

The Echo soils (“blow-out soils”) are poor soils mainly because 
of their int,ractable nature n-hich results in poor drought, resistance 
and high costs of cult,ivation. Crops are unwen and yields generally 
low. 

Much of the Waitvillc Series (gray wooded soils) is considered 
poor soil. This is largely due to low fertility, and mny be overcome 
to some extent, by suitable rotations and the use of fertilizers. 

The following table indicates the relat.ive income which may be 
expected over a period of years from various soils of the six groups. 
The data is t.aken from a recent pubhcation of the Farm Management 
Depart,ment of the ‘Cniversity, entitled, “Probable Net Farm 
Revenue for the Principal Soi1 Types of Saskatchewan, 1935.” 

Table 3. --Probable Ir;et Income of Half Section and Section 
Farms on Certain Soi1 Types 

) Probable Net Income 
1 
I Half ~~~~~~~~ , Section 

Puperior Soils 

! Itcginn HvC S;i16 
/ 

$1,588 
Mclfort SiCL. 432 
Sqtrc HvC.. 

1,491 

Indinn Head C.. ii 1,280 

Ver>- Good Soils -1 

Fox Vnlley &CL. 8 4 s 859 
Oxbow L (Sout hcrn) 11-l 796 

Moderatcly Goocl lTorkton L. 
Soils / Haverhill CL ‘$j ick 

KWhum 1, 
1 Osbow 1, (‘uoï;l;&)‘. ; : : 

49 597 
2;Q 547 

Fsir Soils 

Poor Soils 

Very I’oor 
Soils 

0x110w ad Yorkton LL. I -a 10 S 523 

. ...<. 
-, 

! Hatton FSL. --mS236 $ 267 
’ Echo CL-L. -- 332 , - 307 

The above figures serve t’o illuatrate the difference in income and 
productivity of thc diffcrcnt soi1 groups and illustrate also the 
ndvantage of moderntely larpc units ovcr smnller farms. 
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The reader is referred to the valuable publications by the Farm 
Management Department for information relating to the farm 
enterprise in Saskatchewan, including kind of crops and acreage, 
kind and numbers of livestock, value of buildings and equipment, 
income, indebtedness, etc. A complete list of publications by this 
department is given at the foot of the page*. 

A land utilization policy for the poorer soils has become an 
urgent necessit,y. When they have been maintained under ranching, 
or a farm-ranch system they have been more successfully utilized, but 
under grain crops t.he returns have not been satisfactory, except 
when the land was newly broken and in very favourable seasons. 
Besides giving unsatisfactory returns the sandy soils are a menace 
to adjacent better lands when drifting becomes a serious factor, as 
it always has under the methods of cropping and cultivat,ion employed 
up to thc present. 

It is not to be supposed that the better soils are farmed wit,hout 
difficulties, but the difficulties of maintaining product,ivity, meeting 
taxes, and attaining t,he necessities of lifc are greatly increased on 
the poorer soils. 

Soi1 L>rz”tiny.-The most serious soi1 problem in Saskatchewan st 
present is that of soi1 drifting. The seriousness of the problem is 
most, apparent. when its effect on the sandy soils is studied. LOS~ of 
fertility is very rapid, and physical deterioration through loss of 
finer particles and organic matter soon reaches the point where 
further cultivation becomes impracticable. These light soils quickly 
become a menace to adjoining better lands because of the formatlon 
of shifting sand dunes. In medium-textured soils t.his progressive 
loss of pot.ential productivity is slower, but nevertheless quite 
noticeable. In sma,ll areas such soils occasionally are eroded until 
the subsurfaces are exposed; which immediately reduces their 
productivity to a low point. The damage to very heavy soils appears 
to be less serious, but the damage to crops, fentes, buildings, road- 
ways, nnd the general discomfort to residents is serious enough. 

Soi1 drifting is net, only a menace to the individual’s success, but 
also to that’ of the community, and finally to the well-being of a11 the 
people of the Province and Dominion. Soi1 drifting becomes most 
widtspread and severe during periods of drought., and it may be 

*The Farm Business in R3skarchewan-Rclbeck,, Bulletin No. 37; hfrlfort, Ilulletin No. 43; 
Alameda, Bulletin No. -Hi; Swift Current, Bulletm No. 52. Studics of Farm Indebtcdnrss and 
Financial Pro?ress of Saskatcheann Farmers-Rural BIunicipalit.ies of Rosemormt~~ Ko. 3X3 nnd 
Reford. SO. 3i9, Bulletin Xo. GO: Rural Municipnlities of Brokenshell. No. 68, Wclhnaton, SO. 97 
and Scott, No. 98, Bulletin Ko. 67; Districts of Indian Head and Balcarrq Grcnfrll :~nd Wolsclcy 
xnd Kcudorfand Lemberrr. BulMin No. 68: Humboldt District. Bullctitl No. 71. Probable Xet 
Farm Revenues for Pri&ip:ll Soi1 Types of’ Saskarchewan-Builerill No. 6-L. AIl tbese bulletizis 
are a\-:lil;~blc from thr Extensi,>n Dcpartmrnt, Uni\-ersity of Saskat chewnn, d:lskatoon. 
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expectecl that. droughts will recur at as frcquent intervals as theg 
ha,ve in the past. Successful control measures evolved in a period 
of difficulty, should not be relaxed or abandoned in more favourable 
seasons. The situation is much too serious to allow of any but 
complete and permanent, met,hods of control as a final objective. 

It is impossible to give details of recommended practices in 
controlling soi1 drifting in this publication. The reader is referred to 
Bullet.in No. 179, New Series, Dept. of Agriculture, Ottawa-“Soi1 
Drift.ing Control in the Prairie Provinces,” and also to the Guide to 
Saskatchewan Agriculture, 1936, already mentioned. 

Xflnl,tle~~ullolci/~~,-‘rhe importance of summerfallow in the rota- 
tion is proven by t.he widespread use of this system. It becomes 
less neccssary in t#he rotation as a means of conserving moisture in 
t,he more humid area,s, as in the east and northern district.s. 

On the open prairies it is of first importance in the cropping 
syst.em, because of the necessity of conserving moisture during one 
season to aid in overcoming the hazards of drought in the next. 
The success of the whcat farmer of the open prairie is in a large 
measure depcndent upon the tare and timeliness with which hc 
accomplishes the summerfallowing operat.ions. It. cannot be t.oo 
strongly emphasized that weed control on fallow lands is essential 
t#o molsture conservation. 

It, is unfortunately t-rue t.hat. much of the soi1 drifting is a direct 
result of t’he summerfallow system. Despite that fact, it has net. 
been possible to a,tt,ain an alternative method of combatting the 
hazards of drought, which may be applied with equal success under 
t#he conditions preva.iling. Methods for the cont,rol of soi1 drifting 
for the more arid areas at. least, must, provide for the continuance 
of t,his pract#ise. 

The general opinion that summerfallowing hastens depletion of 
soi1 fertilit’y, especially of the organic matter and nitrogen is net. 
necessarily true under a11 conditions. Under humid conditions it is 
without doubt truc, but under more arid condit,ions, leaching of the 
soluble substances is compa.ratively slight in any but the lightest 
soils: Wit’h the use of the summerfallow system, the plant residues 
may be as great or greater than when cont8inuous cropping is the 
practise. It is also commonly believed that the decrease in humus 
encouraged by summerfallowing is mainly responsible for soi1 
drifting. However there is no evidence that soils high in humus 
are neccssarily more resistant to wind erosion than soils with much 
smaller quantities. When soils under a grass caver are first broken 
and cult,ivated, the undecomposed fibrous material of the root. 
systems is a valuable aid in preventing soi1 drifting. However t,he 
maintenance of this material in cultivated soils is not possible. 
Furthermore, on lands which are best adapted to grain product.ion, 
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the growing of grass crops on a large scale is not practicable, due to 
the difficulty of securing satisfactory stands and to the lower economic 
returns obtained. 

It, is generally ngreed to be a practical impossibility to maintain 
organic matter and nitrogen at t.he level of the virgin soi1 under 
grass. The soils of Saskatchewan as in other pa.rts of the world suffer 
a loss of t,hese constituents when brought under cultivaCon. How- 
ever it is not necessary t#o maintain this highest level in order that 
the soi1 may be productive. It is the t,urnover of organic matter 
through biological decomposition and the availabilit,y of nitrogen as 
nitrates which is of significance, rat.her than the total amounts 
present. in the soil. 

Wherever it is practically possible, trop rotations, which include 
grasses and legumes, and the use of farmyard manure are practises 
of recognized value in the maintenance of soi1 fertility. Such rotations 
appear to be a definit.e requirement for successful development of 
the gray wooded soils, nnd are finding great,er faveur in the more 
moist sect’ions of the black soils. 

FertiZizers.-The use of fertilizers has been increasing in the 
Province of Saskatchewan, as well as in the other Western Provinces. 
Phosphates are the most important, but there are very good indica- 
tions t.hat a, small amount of nitrogen in addit,ion to the phosphorous 
is beneficial, especially in the Black Soi1 Zone. The need for nitrogen 
in t.he fertilizer becomes definite in the Gray Soi1 Zone. 

The following is quoted from the Guide to agriculture. 
“Where responses are obtained, phosphate fertilizer increases 

root development, stooling, and hastens maturity; a consequent 
result of t.hese effects is in general a more vigorous and ecen growth, 
which helps materially to overcome the risk of damage from root 
rot, weeds, insect pests! rust and frost. While yields and quality 
must finally be the deciding factors as to possible economic use of 
fertilizers, consequent results such as mentioned above, help one to 
decide on the advisability of using them.” 

The general practise, except in the more moist areas of the black 
soils, and in the Gray Soi1 Zone, is to use the fertilizer on summer- 
fallow crops only. The rat,es of application are generally between 
20 and 30 pounds per acre. It appears that the use of fertilizers, 
particularly the phosphatic kinds is to have a permanent place in 
the agricultural pra.ctises of this area. 

MORPHOLOGY AND COMPOSITION OF 
SASKATCHEWAN SOILS 

Morphology.--In the foregoing sections no attempt has been 
made to compare Saskatchewan soi1 profiles with those of established 
world groups. An .extended discussion of this nature is beyond the 
scope and purpoee of t,he present report. However some of the more 
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important, charactrristics of Saskatchewan soils and their relation 
to soils of other regions may be mentioned here. A more detailed 
discussion of Saskatchewan soi1 profiles is provided in a number of 
papers by Joel*. 

Despite thc differences due to variations in soi1 zones and parent 
materials, most of the Saskatchewan profiles studied to date possess 
certain features in common. These are rela,tivelg high pH values- 
usual!y ranging from about, 6 to 8.5; a tendency for relatively heavy 
textures and columnar structures in the upper B horizons; the 
presence of a lime layer or zone of calcium carbonate a.ccumulation 
in t,he lower B horizons, frequent,ly underlain by accumulations of 
gypsum and other soluble salt#s; and cwlcareous parent, materials. 

The zona1 soi1 groupe comprising the brown, dark brown, black, 
degradcd black (transitional betwwn hlack and gray), and gray soils, 
represent the highest catcgories in the genetical classificat810n of 
Saskatchewan soils. In a general way they conform to the brown, 
chest,nut, chernozem, degraded chernozem and podzolic soils res- 
pectively. It ie not t’o be expected however that’ any two soils located 
in different parts of the world mil1 exhibit exactly similar churact.er- 
istics. For example the gray soils of Saskat,chewan differ from the 
podzols of more humid climat,es in having much higher pH values 
and in possessing a definite horizon of calcium carbonate. Neverthe- 
lcss, in morphological characters and composition the gray soils 
show evldence of conslderable chemical and physical leaching and 
subscqutnt8 re-deposit#ion. The black soils of Saskatchewan differ 
from thc Russian chernozrms in having much shallower humus 
horizons, aith appartntly more pronounced columnar struct’ure and 
greater quant,it,ies of soluble salts in the B horizons. For these 
reasons no attempt is made to complet,ely identify Saskatchewan 
soils mith world groups, but rather to suggest the world soils they 
most resemble. 

Within each soi1 zone the dominant. soi1 profiles vary in character 
according to differences in parent materi&, topography and drainage. 
The profile variations induced by variable parent materials are the 
basis of t,he series classification. However, soils on similar parent, 
materials but occurring in different zones are also placed in separat,e 
series. The soi1 series classification is therefore based upon profile 
differences due to both the zone or climat,ic-vegctative factor, and 
parent. material or geological origin. 

Soi1 profiles that, are morphologicallp similar to the solonetz 
and solidi soils of other regions are found in the Echo Series. It, may 
be pointed out that the base exchange complexes of the Echo soils 
are dominated by magnesium and calcium rather t.han by sodium. 
The pit-like micro relief found in this series is due t,o erosion of the 
A horizons, either by IGnd or n-ater act.ion. 
*(a) Predominsnt Soi1 Profiles Cmwlated with Soi1 Dwelopmcnt Factnrs in Sorrhern I,ntitudes. 
Proc. First Internatl. Con~. Soi1 Sri., 4:?00. (h) Thc Zona1 Sequrnce ni %>il Profiles in Sa&- 
atchewnn, Canada. Soi1 ?Vi., J’ol. SSS\‘I, No. 3, Sept. 1933. 





Table 4.--MechanicaI AnaIyses of Sume Saskatchewan Soil Types 

Serics 

Hiqh ie  . . . . . . . . . .  
Kegina . . . . . . . . . .  

Ebx Valley. . . . . . .  
Melfort . . . . . . . . .  

Haver liill , , , , , . , . 
Weyburn . . . . . . . .  
Oxbow.. . . . . . . . . .  

E'ox Valley., . . . . .  
03 
N 

Haverhill . . . . . . . .  
Weyburn . . . . . . . .  
Uxbow.. . . . . . . . . .  

Hattori . . . . . . . . . .  
Shellbrook . , , . , , , 

Irz B t t 0 1 i . . . . . . . . . .  
Asquith. . . . . . . . . .  
Shellbrook . . . . . . .  

Hatton . . . . . . . . . .  

- - . - -. . 

Heuvy Clay. . . . . . . . . . .  
Hetlvy Clay. . . . . . . . . . .  

Silty Clay Loütti. . . . . . . . . .  
Silty Clay 1 , o a ~ r i  . . . . . . . . . .  

Clay Loam.. . . . . . . . . . . . . .  
Clay Lomi . .  . . . . . . . . . . . .  
Clay L o a m . .  . . . . . . . . . . . . .  

Silt Lasm 

Loatn . . . . . . . . . . . . . . . . . . .  
Loam . . . . . . . . . . . . . . . . . . . .  
Loam . . . . . . . . . . . . . . . . . . . .  

Very Fine SaIidy Loatti 
Very Fine Saritly Lnrt t r i  

Fine Sandy Lortm. . . . . . . . .  
Fine Sandy Loürii. . . . . . . . .  
Fine Satidy Losni. . . . . . . . .  

Sandp Losni 

0.0 
0.0 

0.3 
0.0 

0.5 
2.4 
1.3 

o. O 

0.5 
0.5 
2.5 

O. I 
0.0 

0.2 
1.9 
o. 1 

0.5 

0.0 
o. 1 

0.2 
0.2 

1 .3  
2.8 
2.? 

o. O 

1.1 
1.4 
3.2 

0.5 
0 . 4  

2.5 
4 2  
0.2 

15.0 

Percents 

Medium 
Sand 

3.7 
0.5 

o. 3 
0.4 

1.5 
4.>1 
ii.9 

0.5 

1.6 
2.0 
ti.3 

1.2 
o. 5 

3.9 
fi.;< 
1.9 

24.5 

3 of Soil SeDarates 

4.8 
2.6 

I .El 
2.0 

1.9 
8.4 

19.4 

9.1 

i i .  1 
18.1 
16.3 

9.4 
22.2 

11.4 
9.5 

40.0 

35.0 

Vcry 
Fine 
Sand 

(3.13 
Y. 1 

14.9 
2'2.4 

29.6 
24.3 
18.4 

30.1 

37.7 
20.2 
18.0 

53.0 
53.0 

37.8 
:33. O 
30.5 

15.0 

Silt 

26.5 
31.7 

55.7 
46.5 

36.8 
31.9 
29.0 

47.0 

37.5 
38.5 
30.7 

23.0 
17.G 

25.!) 
3l.li 
14.5 

8.9 

C1:Ly 

-~ . 

55.4 
50.0 

22.1 
28.2 

24.ti 
25.3 
22.2 

13.4 

15.3 
18.5 
17.0 

11.5 
ii.7 

18.0 
13.5 
12.8 

8.1 - 

41.7 
. . . .  

33.4 
45.5 

30.2 
. . . .  
.... 
27.6 

22.0 
.... 
. . . . .  
16.8 
17.8 

. . .  

. .  
ii.7 

. . . .  



Table 5.-Chemical Composition of the Main Saskatchewan Soi1 Types (Surface Samples) 

Series Type 

BROWN SO~LS: 
Sceptre .............. 
FoxV$ley 
y&ll 

..................................... 
Echo ................ 

DARK BROWN Sor~s: 

Re$t;. 

lpyxlll : : : : : : : : 
... .. .. .... .. .. 

.... 
. < . 
:.. 
. . * 

23 Cypress .......... . . . 

BLACK SO~LS: 
Indian Head. . . . . , . . . 
Melfort . . . . . _ . . . . . . 
Blaine Lake.. . . . . , , . . 
Oxbow . . . . . . . . . . . . . 
YOe&taOD . . . . . . . . * . . . 

. . . . ..__....... 

DEQRADED BLACK Sor~s: 
Tisdale . . . . . . . . . . . . 
Pelly................ 
Shellbrook . . . . . . . . . . 

GRAY Sor~s: 
Waitvilie . . . . . . . . . . . 
Fine Sand.. . . . . . . . . . 

Heavy Clay ................ 7.00 0.22 0.06 
Sil&y,c’ay Loam. 

............................. 
5.00 0.17 0.05 

..... 5.50 0.20 0.06 
Fine Sandy Loam ........... 2.50 0.16 0.04 
Clay Loam ................. 4.00 0.20 0.03 

Heavy Clay 
EhhaymClay Loam 

.. ... ............................................. 
Fine Sandy Loam ........... 
Loam ...................... 

Clay............. 
Silty Clay Loam . . 
Silt Loam . . . . . . . 
Loam . . . . . _ . . . . . 
Light Loam.. . . . . 
Fine Sandy Loam 

. . 
. . 
. 

. . 

. . 

. . . 
. 
. . 

. . . 

Silty Clay Loam . . . . . _ . . . . 11.70 0.50 0.04 1.80 
Clay Loam . . . . . . . . . . . . . . . . 10.50 0.45 0.05 . . . . 
Fine Sandy Loam , , . . . . . . . . . 8.00 0.35 0.03 1.31 

Loam ...................... 3.70 
........................... 2.50 

*% 
LO~S on 
Ignition 

b7.z 
ü:50 
4.50 

10.00 

% 
Total 

% 
Total 

Nitrogen Phosphorous 

0.27 0.07 
0.25 0.05 
0.26 0.07 
0.19 0.05 
0.40 0.07 

0.40 
0.75 
0.50 
0.45 
0.50 
0.30 

0.10 0.03 1.60 
0.08 0.02 1.20 

0.09 
0.10 
0.04 
0.06 
0.05 
0.04 

% 
Total 

Potassium 

:*70 
1:SO 
1.40 
1.60 

2.00 
1.80 
1.80 
1.40 

. . . . . 

. . . . 
1.60 
1.50 
1.20 



. 

The chemical composition of surface samples of t,he main soi1 
types is given in Table 5. These samples represent averages of a 
number of analyses, and were taken t,o a depth of six inches on 
unbroken land. The soils are grouped according t.o zones, series, 
and types. This t.able gives the average am0unt.s of the important 
plant nutrient elements-nit,rogen, phosphorous and potassium, and 
in addition, loss on ignition. The data il1ustrat.e a number of impor- 
tant. facts concerning Saska.tchewan soils. 

The values for nitrogen and loss on ignition give a rough estimate 
of the relative a.mounts of organic matter present in t)he soils. From 
the values of these eonst,ituents is indicated the general t,rend toward 
increased nitrogen and organic matter in passing from the brown 
to t,he black soils. The low nit#rogen and organic mat.ter content of 
the gray soils is also indicated. The sample of Cypress loam repre- 
sents the soils found on the higher elevations in southwestern 
Saskatchewan. The greater moisture efllciency and higher organic 
matter content of these soils as compared to the brown soils of lower 
elevations is shown by the nitrogen and ignition figures. Another 
fact brought out by the dat,a is that in any zone the heavier soi1 
types usually contain more nit,rogen and organic matter than the 
lighter soils. Unlike nit,rogen, the relative contents of phosphorous 
and potassium are more dependent upon differences in soi1 type than 
on climatic variat,ions. There is however a genera.1 tendency for 
higher phosphorous values in those soils that are also very high in 
organic matter. It Will be noted in general that the lighter-textured 
soils, and those of the Waitville and Echo Series carry the lowest 
amounts of these elements. It should be not.ed however, that the 
total supply of potassium is relatively high in a11 soils. From the 
standpoint of tota,l amounts present., nitrogen and phosphorous 
may be expected to become seriously depleted before potassium. 
The supply of calcium is very high in most soils, and no serious 
condition of acidity has yet been found in Saskatchewan soils. 
Slight acidity is common to the Waitville, Echo, degraded black 
and sandy soils. 

As previously stated the data given in Table 5 represents the 
averages of a number of analyses of each soi1 type. However it is 
well known tha.t soils of simi1a.r origin or series vary greatly in 
composition from place to place. Some of the more important 
variations occurring in the composition of Saskatchewan soils are 
shown in Table 6. Only values for nitrogen and phosphorous are 
given, but it may readily be inferred that other constituents Will 
show corresponding varia.tions. 

The data for the Echo Series illustrates the difference in nitrogen 
and phosphorous content between the normal profile in which a11 
horizons are present, and t,he “blow-out” depression in which the 
surface soi1 has been removed. A comparison of t,he Echo soi1 samples 
from the Robsart and Trossachs districts illustrat.es the climatic 
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Series 

Echo . . . . < , 
Echo. . . . 

Echo............ 
Echo, . 

Haverhill . . 
Haverhill . 

Oxbow . . 
Oxbow . . . 

S Cypress. , . . 
Cypress . . . . . . 

Tisdale . . . . , . . , . . . 
Tisdale . . . . . . . 

- 

-- 
. 

- 

Table o.-Variations in Chemical Composition within Some Saskatchewan Soi1 Types 

Type 
. 

Clay Loam .............. 
Clay Loam .............. 

Clay Loam .............. 
Clay Loam .............. 

Loam ................... 
Loam ................... 

Loam ................... 
Loam ................... 

Loam ................... 
Loam ................... 

Silty Clay Loam. ........ 
Silty Clay Loam. ........ 

-- 

- 

Descriptions 

Normal pro&. Robsart district ....... 
“Blow-out.” Robsart district. ......... 

Normal profle. Trossachs district. ..... 
“Blow-out.” Trossachs district. ....... 

Knoll (Rolling phase). ................ 
Hollow (Rolling phase). ............... 

Shallow phase ........................ 
Deep phase. ......................... 

Cypress Hills ........................ 
Wood Mountain. ..................... 

Slightly leached phase ................. 
Strongly leached phase. ............... 

- 

-- 

- 

% 
Total 

% 
Total 

Nikogen Phosphorous 

0.127 
0.088 

0.030 
0.020 

0.174 0.056 
0.134 0.050 

0.194 
0.366 . . . . . 

0.350 0.050 
0.600 0.075 

0.456 
0.290 

0.5.50 0.060 
0.250 0.035 

0.080 
0.050 



variations existing between the southwest corner of the Province 
and the eastern edge of the Brown Soils Zone. The higher moisture 
efficiency of the latter is indicated by the nitrogen values of the 
Trossachs samples. 

The variations in composition due to topographie position are 
shown by the data for a rolling phase of Haverhill loam. The nitrogen 
content of the low place is almost double that of the knoll, and is 
presumably due to the higher moisture efficiency of the lower land. 
The same kind of variation may be expect.ed in rolling phases of the 
other soi1 series. 

The data for the Oxbow loam illustrates the differences in com- 
position existing in the same series as a result of climatic variations, 
The deeper phases of these soils are generally found in the more 
humid sections of the Black Soi1 Zone, or in local positions of higher 
than average moisture efhciency. The terms, deep or shallow phase 
refer to the thickness of dark colored surface horizons, which in the 
deep phase is from eight to twelve inches. As shown by the data 
the deep phase of the Oxbow loams contains considerably more 
nitrogen and phosphorous than is found in the shallow phase. 
Similar results may be expected in the case of the shallow and deep 
phases of the Yorkton Series. Significant differences in nitrogen 
content also exist in the Weyburn Series, between the types adjacent 
to the Brown Soils Zone and those bordering the black soils. The 
latter contain considerably more nitrogen than the former. 

The data for Cypress loams illustrate the higher moisture effi- 
ciency and greater potential fertility of the soils of the Cypress Hills 
as compared with the eastern border of this series in the Wood 
Mountain region. 

The chemical composition of six representative soi1 profiles is 
given in Table 19. In each case analyses were made of the natural 
horizons of the profile. Minera1 constituents were determined by 
the Van Bemmelin-Hissink acid extraction method, organic matter 
by the Robinson-McLean method, and inorganic carbon (COJ by 
the Heck method. The results are expressed on a moisture-free basis 
(105C.). . 
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GEOLOGY AND ITS RELATIONSHIP TO SOILS 
IN SASKATCHEWAN* 

Introduction.-The task of reducing the geological history of 
Saskatchewan to the confines of a few pages is fraught with diffi- 
culties, which become formidable when the attempt is made to 
avoid technical language. Whenever it is necessary to use geological 
terms an explanation of them Will be given in the text, as far as 
space Will permit. For those who wish to pursue the subJect further 
by reading or by consult.ing technical papers, references are given. 
It is hoped that this section Will provide a source of general informa- 
tion on the geology of Saskatchewan for those who are interested 
in the earth around them. 

The soi1 is considered by the geologist as a rock-a soft, unconsoli- 
dated rock, it is true, but the term ‘[rock” does not necessarily imply 
hardness. The soi1 itself is of very recent origin, but is derived from 
rocks of varying age, some of which contain small quantities of the 
important plant foods, such as phosphorus and potassium. These 
plant foods cari only be made available for use when the rock becomes 
broken down by the mechanical and chemical process known as 
“weathering.“t In addition to these processes, biological factors are 
act,ive in soi1 formation. 

The breaking down of rocks and the transportation of sediments 
and salts by rivers, followed by the deposition of the sediments, 
are geological processes that have been effectively reducing land 
areas since the earliest geological times. Had there been no earth 
movemeats causing gentle raising of certain areas and more violent 
mountain building in others, the land surface would have been 
reduced to a monotonous sea level plain ages ago. While these 
processes of weathering and transportation, of deposition, and of 
earth movement are active at the present day, they make little 
mental impression because the rate of their operation is slow compared 
with the life span of man. But when we study the rocks and their 
relationships to one another, we are able to look back into the 
geological past and see the results of these processes and the immense 
changes that they have brought about. By piecing together the 
information collected from here and there we are able to obtain a 
picture of the earth’s history which is fairly clear in places, but 
vague in others. Rocks ranging in age from Pre-Cambrian to Recent 
are distributed over the earth’s surface, contribut,ing to i& soils, 
providing its valuable minerals and fuels, and are responsible for 
the diversifications of its topography. 

*BY F. H. Edmunds, Department of Geology, University of Saskatchewan. 

ITextbooks of Physical Geology discuss weathering processes in detail, and for use in Canada, 
“Elementary Geology,” by Coleman snd Psrks, 8.50, published by Dent & CO.. Toronto, is 
recommended. Others are equally useful, and include: Cleland’s “Physical and Historiosl Geology,” 
Pirsson and Schuchert’s “Textbook of Geology, Part 1.” Ries and Watson% “Elements of Engineer- 
ing Geology.” Lake and Rastall’s “Textbook of Geology.” Watts’ “Geology for Beginners;’ and 
many others. 
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While for much of geological time the region now known as 
Saskatchewan has been dry land, it has on several occasions been 
submerged. Deposits of limestones, sands and muds formed at times 
of submergence contribute to the soils. The accumulation and 
spread of ice over the area in fairly recent geological times resulted 
in the formation of unconsolidated materials known as “glacial 
drift,” and these glacial deposits are of the utmost importance as 
soil-forming materials, and their topographie features have an 
important bearing upon agriculture. Since glaciation was an event 
of paramount importance to the Canadian West, it Will be discussed 
in more detail than the other phases of the Geological History. 

Rocks.-Rocks are of three kinds: 

(a) Those laid down mostly under water and known as sedi- 
mentary or stratified rocks, occur in beds piled layer upon layer. 
(An individual bed of rock is known as a stratum.) Such beds are 
usually formed from mud, silt, Sand, grave1 or lime materials, which 
on ha,rdening produce the types known as shales, siltstones, sand- 
stones, conglomerates and limestones, respectively. These rocks 
often contain remains of plants or animals which lived at the time 
and became buried in the sediment. These remains are known as 
fossils, and are of great importance in determining the relative age 
of the sediments; they also give a clue to the climatic and other 
physical conditions of the times. Sediments that have been deposited 
by rivers on their flood plains are known as alluvial. Lake-bed 
material is referred to as lacustrine! while the deposits of the sea 
are marine. Deltaic deposits are bullt out by some rivers into seas 
or lakes, and these are transitional between alluvial and marine or 
alluvial and lacustrine. In Saskatchewan, sedimentary beds are 
nearly horizontal, the most recently formed beds being on top and 
the oldest at the bottom. In many parts of the world, however, 
particularly in mountainous regions, the beds may be tilted, folded, 
or even overturned. 

(b) Those rocks which are the result of the solidification of 
molten material are known as igneous. Solidification may take 
place near the surface of the ground, resulting in volcanic types, 
or at some distance below the surface in veins or large masses, as 
in the case of granite. The vein type of igneous intrusion is in some 
cases represent.ed by important ore deposits*. In Saskatchewan the 
igneous rocks are found only in the Pre-Cambrian country of the 
north. 

(c) Rocks which have been subjected to intense heat and 
pressure are altered and give rise to what are known as metamorphic 
rocks, Recrystallization of the minera1 matter frequently takes place 

*An are is a minera1 deposit that cari be mined profitably. A quartz vein would be considered 
an are if only a minute quantity of gold were present, provided thnt the rock could be mined and 
the gold extracted in such a mariner that the operations showed a profit. 
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and banded text.ures are produced. Gneisses and schists of this 
group are common varieties found in the Pre-Cambrian area. 

Granites and other igneous rocks, also metamorphic varieties, 
are found as boulders in the prairie area, where their presence is 
due to the transporting action of ice in Glacial times. 

GEOLOGICAL HISTORY OF SASKATCHEWAN 
SUB-SURFACE GEOLOGY 

The table of strata (Table 7) is adapted from the recent report 
on “The Geology of Southern Saskatchewan,” published by the 
Bureau of Economie Geology. For convenience of classifying and 
filing geological information, time has been divided into eras, eras 
into periods, and periods into epochs. The terms used in the table 
for these divisions and subdivisions are world-wide in their applica- 
tion. The rocks deposited during an epoch are split up into mappable 
units called formations, and the name given to a formation is often 
the place name of the locality where the rocks of that formation are 
well developed. The estimates of times represented by the geological 
periods are included more from the desire to indicate the great 
length and relative time values of the periods than to give exact 
figures. 

The map (Figure IV) gives an indication of the formations that 
would be found at the surface of the Province if the covering of glacial 
drift were removed. This covering obscures the bed-rock, and 
boundaries between different formations cannot be determined with 
any degree of accuracy except in some sections in the south. 

The diagrammatic section (Figure V) serves to show the vertical 
relationships of the strata. Palaeozoic strata were laid down on a 
land surface of Pre-Cambrian rocks; this surface gradually slopes 
down towards the south and west under Saskatchewan in the form 
of a large basin or trough, which extends from Eastern Manitoba 
to the Rocky Mountains. 

TO explain the presence of the beds that overlie the Pre-Cambrian 
rocks, it is necessary to consider that the trough has been slightly 
unstable, subject to occasional sinkings and less pronounced up- 
liftings. The fluctuations in movement cari be gauged by an exami- 
nation of the table. The following description of the sequence of 
events is necessarily brief, and for its elucidation frequent reference 
to the table, map and section should be made. 

Pre-Cambrian. - The Saskatchewan northland where Pre- 
Cambrian rocks lie at the surface is one of bush, lakes, hard rock 
ridges, and rivers. A small part of the bedrock present m this large 
tract consists of very old sediments and surface volcanic flows, now 
largely schists and gneisses, that are found as widely separated 
remnants. They suffered varying degrees of metamorphosis due to 
the various mountain-building periods and different advances of 
vast masses of granit.ic and related molten materials from below. 
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Table 7.-Geological Formations in Saskatchewan 

I 
Epoch 

Formations 

Saskaithewan 
Thickness, 

feet Materials and Remarks 

Pleistocene 

Pliocene 

Miocene Wood Mountain 

Oligocene Cypress Hills 
--.~ 

Eocenc Swift Current 

Paleocene Upper Ravenscrag 

Lower Ravenscrag 

Whitemud 

Upper 
Cretaceous 

Eastend 

Bearpaw 

Belly River 

Lea Park 

Alberta 

Lower 
Cretaceous ’ 

-- 

_- 

_- 

_- 

_- 

_- 

-- 

-- 

-- 

-_ 

-_ 

-_ 

0400 + 

50+ 
-~ 

125+ 

50+ 
~- 

8004 

20-190 

12-75 

20-100 

7002 

O-890 

810-1,140 

580-1,300 

270-630 

-- 

_- 

_- 

-- 

-- 

-. 

-- 

-- 

Glacial deposits: lake clays, boulder clay, etc. 

Erosion. 

Gravels, conglomerates, sandstones, etc. 
- 

Gravels, conglomerates, sands, etc. 

Gravels, conglomerates. sands, etc. 
Erosion Larimicle Revolution. 
Buff, grey, etc., sands, shales, clays, coal. 

Grey, etc., sands, shales, clays. 

White, grey, etc., sandy clays, clays, etc., partly 
refractory. 

Yellow, very fine sands, silts, etc. (mostly marine)? 
- 

Dark shales (marine). 

- Sands, shales, coal (mostly non-marine). 

Light and dark gray shales (marine). 

Dark gray shale (marine). 

Gray sands, shales, coal (marine and non-marine). 



Mixed parent materiais occur frequently, the above example showing iacustrine 
clay adjacent to stony glacial soils. 

Excellent crops of wheat are grown on fertile soils when moisture 
conditions are favourable. 

Water erosion on steeply sloping cultivated land may seriously impair the 
productivity of individual farms. 



In rolling glacial soils the gray lime layer occurs near the surface on knolls, but is 
found much deeper in rhe loner land as shown to the ritht. 

A good water supply is indispensible to the cattle ranches of 
southwestern Saskatchewan. 
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Jurassic 
32,000,OOO 

Gr;;ri;ryles, some limestone (manne and non- o-440: 
-- 

_- 
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-- 
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-- 

- 
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_- 

- 

- 

- 
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-- 
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Triassic 
28,000,000 Erosion. 

-- 

-- 

-- 

-- 

-- 

-- 

Permian 
38,000,000 

~-- 
Carboniferous 

86,000,000 

Erosion. 
Present in West? 

Limestones, shales, etc. (marine) 

Gray, red shales, limestones, dolomites, gypsum 
(marine, possibly some non-marine). 1,200 Devonian 

45,000,000 

Silurian 
27,000,OOO 

Limestones, gypsum, salt. Salt at Simpson, may be 
Devonian. 

Ordovician 
67,000,OOO Not reached in Wells, outcrops of limest.one in north. 

Erosion. Cambrian 
105,000,000 

Pre Cambrian 
1,450,000,000’ Granites, sedimentary gneisses and schists, etc. 

*Al1 formations above the Eastend are non-marine. 

The figures here given for geological time are taken from “Historical Geology” by Moore, pub- 
lished by McGraw Hill, and are based mninly on age determinations of radioactive miner& by 
Kovarik & Holmes. 



Figure IV.-Geological Sketch Map of Saskatchewan 

Tertiary. Ravenscrag. 
(CoalsJ Lower Cretaceous 
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The consolidation of these mat,erials formed granite and relat,ed rocks, 
which subsequent deep erosion has now exposed over wide sections 
of the north. A factor of economic interest is the important deposits 
of metal-bearing minerals which have been developed in many 
parts of Canada. The Flin Flon copper-zinc ore lies partly in Saskat- 
chewan and partly in Manitoba. On the western border of the 
Province there are promising deposits in the Goldfields district of 
the Athabasca Lake area, and .indications of the presence of ores 
have been noted in other parts of northern Saskatchewan, but up 
to the present Flin Flon is the only metal-producing area. The soi1 
is shallow and either very sandy or highly podzolized, and no known 
extensive soi1 belts exist. Gardens at the missions and posts show 
the excellent results of labour and perseverance, but the country 
has little, if any, agricultural potentialities. 

Palaeozoic.-The Palaeozoic Limestones which underly the 
prairies at varying dept.hs* rise to the surface in the north and form 
a belt fringing the Pre-Cambrian area, being exposed on the south 
shores of Lac la Ronge and in other districts. 

In contrast to Pre-Cambrian rocks, the limestones and later 
rocks have not been altered or strongly folded by any intense pressure 
or severe earth movements, nor have they been affected by igneous 
action, the major movement in this area in Palaeozoic time being 
gentle sagging and uplifting. Fossils of marine shellfish, corals and 
sponges are found in the limestones and indicate clearly that the 
rocks were formed as deposits at a time when the area lay below 
the sea. Beds of gypsumt and Salt, which are occasionally inter- 
bedded with the limestones, show that temporarily land-locked bays 
or lagoon lakes came into being, where vigorous evaporation of the 
sea water caused the precipitatron of the gypsum and Salt. One of 
these Salt beds, found 3,420 feet. below the surface at Simpson, has 
been developed commercially: the minera1 is pumped to the surface 
in the form of brine, and on evaporation yields a good grade of 
common Salt. 

The limestones are cream, pink or light gray in color. Boulders 
of these rocks are prevalent m the Glacial deposits of some sections 
of the prairies and have been used for building purposes, notably 
for the University buildings at Saskatoon. 

Mesozoic.-The oldest known Mesozoic rocks in Saskatchewan 
are the Jurassic, and they have been encountered in the Moose Jaw 
and Avonlea Wells, but are not exposed at. the surface of the prairie. 
This is true of the Lower Cretaceous and AZberla shale formations 
which overly the Jurassic and they cari usually only be studied by 
means of samples from deep Wells, but they would be encountered at 
shallow depth beneath glacial drift in the bush country, and indication 
*Pnlaeozoic rocks encountered in Moose Jav at depth of 3,190 foet, Simpson Weil 2,342 feet, 
Muddy Lake Weil 2,130 feet. 

tCalcium sulphate in a massive form. 
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of their position is given on the map and section. The above forma- 
tions are represented by gray marine shales, each marking a separate 
invasion of the sea over the area. The Alberta shale is of Upper 
Cretaceous age, and other succeeding formations of this epoch Will 
be briefly described below. They are predominently marine shales, 
dark gray in color. The sea in which they were deposited extended 
from Manitoba to the foothills regions of Alberta, north to the 
Arctic and south to the Gulf of Mexico. Thus, the whole of the 
interior of the continent was flooded, but fluctuations in sea level 
took place in the western part of the area where non-marine forma- 
tions are interbedded with marine. 

Lea Park shale is a marine formation overlying Aiberta shale. 
It is well exposed along the North Saskatchewan River in Alberta, 
and probably underlies the glacial drift in an area north of the river 
in the western part of Saskatchewan. 

The Belly River beds are largely non-marine deposits formed on 
alluvial and delta plains which had spread eastwards from the 
mountain area into western Saskatchewan following the retreat or 
filling of the sea of Lea Park time. They are composed of sandy 
shales, sandstones and gray shales with occasional coal seams. 
Ironstone nodules are often abundant. These beds are exposed at a 
number of localities of the western part of the Saskatchewan prairie 
within the area marked on the map (Figure IV). Dinosaur bones 
have been found in abundance in the Belly River beds of the Red 
Deer River district of Alberta. The remains of these reptiles have 
rarely been found in Saskatchewan, though fragments have been 
obtained from exposures in the Muddy Lake area south of Unity. 

The marine Bearpaw shales are deposits formed in the Upper 
Cretaceous sea, which had spread back to the foothills region after 
the Belly River fluctuations. These shales are exposed in many of 
the valleys and on the hillsides of southern Saskatchewan, where 
they appear as patches of dark gray or brownish, tough lime-free 
clay; often with a coarse honeycomb-like surface, almost or entirely 
devoid of vegetation. On the surface of these barren patches there 
are often a number of glistening crystals of gypsum*, which sparkle 
in the sunlight and cari be seen from a distance. Hard sandy or 
limey concretionary masses of rock are frequently found in the shales 
and often prove to be fossiliferous, cont,aining remains of marine 
shellfjsh. Bands of ironstone nodules are sometimes present. 

The alluvial plains of the Beily River did not spread far east of 
the 3rd Meridian, and a continuous succession of marine shale was 

P formed in eastern Saskatchewan during the time the Lea Park, 

*Gypsum crystals, known as selenite, somewhat resemble white mica, but are not related in any 
way to that mineral. They are colorless. bave excellent cleavage, cari be scratched by the finger- 
nail, and give a white powder (Plaster of Paris) on heating. Commercial Plaster of Paris is made 
from rock gypsum. 
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Belly River and Bearpaw formations were being deposited further 
west. These cari be referred to as the Pierre shale or Marine shale 
formation. 

Very fine textured sands of the Eastend formation overlie the 
Bearpaw’shales. They occur as a narrow band bordering the hi11 
area of the south, where they are overlain by later beds. Thus the 
general position of exposures of these sands is represented on the 
map (Figure IV) by the boundary line between the Tertiary and 
Upper Cretaceous areas. The sands were deposited under marine 
conditions, and mark t.he final retreat of the sea from this area.. 
The many hundreds of feet of sediments that overlie this formation 
accumulated on alluvial plains and contain no evidence of a later 
submergence. 

The Whitsmud beds form a striking feature of the landscape of 
a number of the valleys in the south of the Province where bands of 
white-weathering sands are exposed. These beds bear witness to the 
climatic conditions exist.ing at the time of, and immediately following 
t.heir deposition. Plant remains that have been found, including fig, 
hickory, redwood, smilax, and grapevine, as well as aquatic plants, 
pond lilies, etc., may be taken as indicators of an equable or temperat,e 
climate. It is recognised that the production of the white clays by 
t,he weathering of felspathic sands was due to soil-forming processes 
operative at the time, and some of the material in t.he Whitemud 
formation cari be looked upon as fossil soil. Important deposits of 
refractory clays have been found among these beds. 

The lower part of the Rauenscrag formation is recognized as 
Cretaceous because of the reptilian remains which have been pre- 
served in it,. Land reptiles are represented by the three-horned 
dinosaur Triceratops, aquatic types by turtles and crocodiles. These 
have been found at various localities in the south, notably along 
Morgan Creek, a branch of Rocky Creek (Twp. 1, Range 5, W. 3rd). 

Tertiary.-Continued depression of the Rocky Mountain and 
plains basin in early Tertiary times resulted in the accumulation of 
over 600 feet of Upper Rave?ascrag sediments. The depression was 
never great enough to allow access of the sea, and a11 the sediments 
are of alluvial plain type, resembling those of the Cretaceous .BeZEy 
River in their mode of origin and in the character of the deposits. 
No dinosaur remains have been found in the Ravenscrag above the 
lowest coal seam, which is t,herefore taken as the dividing line between 
the Mesozoic and Tertiary st.rata. The important lignite coals of 
the Estevan district a.nd of many other parts of southern Saskat- 
chewan belong to this format.ion. 

The close of the Ravenscrag was marked by an elevation of the 
area. In the west t.he earth movements known as the Larimide 
Revolution were of great magnitude and the Pre-Rocky Mountains 
were formed, but here on the plains the movements were those of 
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simple uplift. This raising of the area initiated a period of great 
erosion which was followed by the deposition in the south of gravels, 
conglomerates, sands and clays of the Swift Current, Cypress Hills 
and Wood Mountuin formations. The materials giving rise to these 
beds were derived from the uplifted Rocky Mountain area which 
was being intermittently raised throughout Tertiary times. 

The Swift Current beds are about 50 feet thick and occupy the 
plateau country south of the town of Swift Current and in general 
lie directly upon Bearpaw shale. The Cypress Hills beds, 150 feet 
thick, lie on top of Ravenscrag beds in the Cypress Hills area and are 
for the most part quartzite conglomerates, the well-rounded pebbles 
of which were derived from the Rocky Mountain Quar&te of Car- 
boniferous age. The Wood Mountain formation occupies limit.ed 
areas in the Wood Mountains and consists of conglomerates, which 
cap some of the hills and probably underlie the more elevated plateau 
lands. The formation may be about 50 feet in thickness, and lies 
directly upon beds of the Ravenscrag formation. The age of these 
formations in Saskatchewan has been determined upon the basis of 
the mammalian remains that have been found in the conglomerates. 
Ancestral squirrels and hares, rhinoceros, titanotheres, ancestral 
horses, and primitive cloven-hoofed animals are represented by bone 
fragments and teeth in the Swift Current beds. Among the many 
animals of the Cypress Hills beds there are primitive wolves and 
foxes, sabretooth cats, huge titanotheres, giant hogs, early forms of 
camels and primitive three-toed browsing horses of about the size 
of a sheep, while a three-toed grazing horse of about the size of a 
pony has been found in the Wood Mountain beds. 

Pliocene time was one of extensive erosion; many hundreds of 
feet of material were removed from some areas, and the Cretaceous 
beds were in many places stripped of their Tertiary covering. Rem- 
nants of the Tertiary formations were left in the more elevated 
sections of the southwest and the main belt extends eastward, the 
beds dipping in that direction. 

When we attempt to visualize t.he events of Mesozoic and Tertiary 
times, the most striking feature is the bringing in of millions upon 
millions of tons of material from the west to this region, followed by 
the transfer of some of that material from here onto the Lower 
Mississippi and Gulf Coast regions. Most of the sediments must 
have corne from the area west of the Rocky Mountain trench at a 
time prior to the building of the Rockies. Following the Larimide 
Revolution, sediments were derived from the Rocky Mountains. 
During the periods of erosion material was being carried from this 
area and we are forced to conclude that most of it was taken by 
rivers draining to the sout,h, for no traces of Tertiary formations 
has been found to the east or northeast on the Pre-Cambrian shield, 
and it seems doubtful if any great thickness of Tertiary deposits 
cari be buried beneath Hudson Bay. It may be difficult to understand 
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the vast changes that have taken place in even a structurally simple 
region such as this. Some appreciation, however, may be gained on 
considering the vast amount of material that is being moved at the 
present day by a river system such as the Mississippi, which trans- 
ports a.bout four hundred and six million tons of sediment* and one 
hundred and thirteen million tons of salts from the Missouri Plateau 
and interior plains to the Gulf of Mexico every year. It thus becomes 
possible to realize that, during geological time, many cubic miles of 
earth cari have been moved from one region to another, in response 
to general adjustments in level of the earth’s surface. This process 
is always at work, the surface of the prairie is always changing, and 
we cannot concelve of the geographical features we know today 
surviving into future geological Periods. 

GLACIAL GEOLOGY 
Greenland is covered with an ice cap at the present time, and 

the northern part of North America, including most of Canada, had 
similar coverings during the time called the Pleistocene Epoch. It 
is generally recognized that there were four stages of glaciation in 
North America, and these seem to correspond with similar stages 
in Europe. The causes of glaciation cannot be discussed here, and 
it is sufficient to say that the lowering of the annual temperature in 
Saskatchewan by but a few degrees, accompanied by an increase 
in the moisture conditions and the resulting heavy snowfall, would 
bring back an ice age. 

Some t,housands of feet of ice accumulated in the country to the 
west of Hudson Bay, spread north, east, south, and west, and in 
the last stage of glaciation gave rise to what is known as the Keewatin 
Ice Sheet , Labrador had a similar ice cap, and the Rocky Mountains 
were also strongly glaciat.ed. The average thickness of ice in the 
Keewatin sheet is considered to have been about 8,000 feet; at its 
maximum advancement it covered the whole of Saskatchewan, 
extending sout,h of the International border. 

The four intervals of cold and ice formation were separated by 
milder spells or Interglacial stages, during which the ice disappeared 
and moderate or cool climatic conditions set in. Forest and prairie 
belts became established, as proved by the finding of wood and old 
soils between Glacial deposits in some Wells and tut banks. 

Knowledge of the work of ice has been gleaned from the studies 
of mountain valley glaciers and of the margins of existing ice caps, 
and has made possible deductions with regard to the Pleistocene 
glaciations. The great thickness of ice at the central region of 
accumulation gave rise to pressure at the base and to gradua1 move- 
ment. Soil, disintegrated rock and hard rock masses were picked up 
by the ice in the northern sections; the last would act as graving 
*This sediment amounts to 0.00223 inches over the whole of the Mississippi drainage basin 
(1,244,OOO sq. miles) in a year. At the same rate of transportation 185 feet would be removed 
in one million years, and in 10 million years, the possible length of the erosion phase of Eocene 
time, 1850 ? feet of strata could bave been removed. 
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tools on the floor over which the ice was moving, SO that erosion as 
well as transportation was accomplished. Boulders of Pre-Cambrian 
rocks and of limestones were carried south and mixed with shales 
and other sediments which were the surface rocks of the prairie 
region. Overloading at the base of the ice sheet, where much soft 
clayey material was collected, would cause lodging of that portion 
near the floor, and movement would then be continued by overriding 
in the Upper layers of the ice. This lodging must have been a common , 
feature of the Keewatin sheet in the area, since the direction of the 
movement was opposed to the slope of the land. TO account for 
the movement of the ice, apparently up hill, it must be remembered 
that the greatest thickness of ice was in the northeast and the ice 
surface was inclined down towards the south and west. 

The deposits resulting from glaciation cari be grouped con- 
veniently as those due to deposition from (a) ice, and (b) water. 
The first group (a) are generally called moraines, and the materials 
composing them are heterogeneous mixtures of any materials that 
the ice may have picked up in its travel and finally dropped on 
melting. The terms boulder clay and glacial drift are frequently 
used for these mixed materials. 

A temninai moraine is the deposit formed at the extreme termina- 
tion of the glacier where the ice front remained fairly stationary due 
to a balance between the rate of melting and the supply of ice reaching 
that region. 

A recessional moraine is almost identical with a terminal one, 
but was formed during stages of retreat, at times when temporary 
balance between melting and ice accumulation was established. 

A ground moraine is the drift which became lodged at the base 
of the ice sheet or in the ice, and was left behind when rapid melting 
took place. 

The topographie features are sometimes expressive of the type 
of moraine. In general, terminal or recessional moraine country is 
strongly rolling, with numerous pot holes, and is often stony; but 
there are exceptions, and sometimes the country is gently rolling. 
In low areas the moraine may be covered by later lake deposits. 
Ground moraine country is usually almost level or only gently rolling. 
Pot holes may be present, and have resulted from the delayed 
melting of buried masses of ice. Stones are present, but usually not 
abundant on the surface. In a few localities extreme stoniness may 
have been produced by water erosion as indicated below. 

The second group (b) consists of outwash and lacustrine deposits. 
On melting, a great quantity of water was liberated at the ice front, 
and every eight hundred feet thickness of ice would produce one 
million tons of water per acre. Accepting the average thickness of 
the ice sheet as eight thousand feet, about eight million tons of 
water were released over each acre of land. It must be remembered 
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that this vast quantity of water was dispersed in a fairly gradua1 
manner, but there were many opportunities during the summer 
months for torrential floods and for sheets of water to sweep over 
the land, modifying moraine deposits, giving rise in some places to 
stony belts where the finer material was swept away, leaving accumu- 
lations of stones on the surface. 

Outwash deposits consist of roughly or well sorted beds of sand 
and gravel. They were deposited in front of the terminal or reces- 
sional moraines by water action. 

Lacustrine deposits are clays, fine silts and some sands, a11 well 
sorted, that have settled out of wat,er in great lake areas. 

The formation of great lakes at the recession of the ice was due 
to the slope of the land. Wherever this was towards the north, the 
water not having free drainage to the south would back up against 
the ice or recessional moraine, flooding the adjacent country until 
the water rose to the level of some divide, when it would drain into 
a southern drainage system. One of the greatest glacial lakes in 
Canada wa,s formed over a large area in Manitoba, and is known as 
Glacial Lake Agassiz. Ice stood to t,he north, preventing the normal 
drainage, SO that the waters of this great lake found their way 
south through Minnesota, joining the iMississippi drainage system. 
In later stages of glaciation, much of the water draining from Saskat- 
chewan found its way by t.he Qu’Appelle Valley to Lake Agassiz. 
At earlier stages of the ice retreat several great lakes existed in 
Saskatchewan, and the map (Figure VI) gives an indication of the 
important areas. Glacia.1 Lake Regina hns been described by 
Johnston and Wickenden*. The Cabri-Eston-Sceptre Lake and the 
Rosetown-Saskatoon were complex lakes formed during several 
stages of ice retreat. 

The most import,ant IacusMne sediment,s are clays, which are 
often banded. Bands of heavy clay, due to slow settling in the 
winter season when the lake had frozen over and no additional 
sediment was being brought. in, alternate with bands of coarser clay 
or silt due to more rapid summer deposition. Stones are absent. or 
very rare, and the areas of lacustrine deposits are nearly level or 
only slightly rolling. Where materials of coarser grade, such as 
fine Sand, were deposited, subsequent modification by wind action 
has given rise to dune t.opography. 

Numerous valleys in Saskatchewan, which usually run in a 
northwest to southeast direct,ion, are glacial drainage channels. 
Some were eroded by running water at the margin of the ice sheet 
during its retreat; others were outlet channels from the glacial lakes. 
Many of these valleys are quite deep and are dry or have a series 
of chain lakes. They do not carry any volume of water at t.he present, 
but simply serve local drainage. 

*“Glacial Lake Reginn,” W. A. Johnston and R. T. D. Wickenden. Trans. Royal Society, Cm., 
1930. 
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Figure VI.-Map Showing Glacial Lakes and Areas of Thin Drift. 
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The glacial geology of Saskatchewan is complicated because of 
the four glacial st,ages with intervening interglacial stages. Prac- 
tically the whole of Saskatchewan was involved in at least one of the 
earlier glaciations; the most southwesterly advance of the last ice 
sheet may only have reached the Missouri couteau, where a great 
terminal moraine extends northwest across the Province. The 
South Saskatchewan river cut.s through this moraine in the country 
north of the town of Morse. A small area southeast of Wood 
Mountain seems to have escaped glaciation, and is driftless. 

The glacial drift is variable in thickness. In some areas, par- 
ticularly in the west and southwest, the bedrock is encountered at 
the depth of a few feet, and the sketch map (Figure VI) gives some 
indication of localit,ies where the drift is considered to be shallow. 
Well records, at some places, show that the drift is from four to 
five hundred feet t.hick. Thick drift deposits no doubt accumulated 
in, and filled up pre-glacial valleys, and there is evidence that in 
some sections the pre-glacial country was a strongly dissected 
plateau, and probably before the ice age the topography of Saskat- 
chewan was of a distinct bad-land character. 

It is safe to suggest that glaciation was of considerable economic 
benefit, not only because t.he present topography is more favourable 
for agriculture, but also the physical and chemical composition of 
the surface material mas improved. Where Cretaceous bedrock shale 
is exposed at the surface, the vegetation is sparse or absent, due to 
the impervious nature of the clay, which is also often deficient in 
lime and contains the undesirable sodium sulphate (white alkali). 
Glaciation was effective in stirring up the bedrock material which 
lay at the pre-glacial surface. It incorporated with this material 
fresh minera1 matter, containing a good supply of potash and phos- 
phorus from the Pre-Cambrian rocks and lime from the Palaeozoic 
limestones. In some localities the influence of the bedrock material 
upon the soi1 is strong; for example, in the “blow-out” soils of the 
Echo Series the moderating effects of glaciation have been insufficient 
to overcome the undesirable characteristics of the bedrock clay 
shale which forms the bulk of the soi1 parent material. 

REFERENCES TO THE GEOLOGY OF SASKATCHEWAN 
Many reports dealing with the Geology of Saskatchewan hwe been publisbed by the Bureau 

of Economie Geology, Department of Mines, Ottawa, some of which are as follows: 
General: 

Economie Geology, Series No. 1, 1926. Geology and hIinerals of Cnnada. 
Economie Geology, Series No. 5, 1933, Oil and Gris in Western Canada. 
Economie Geology, Series Mo. 7, 1930. Prospecting in Canads. 

Pre-Cambrian: 
Summary Report, 1932, Part C. Amisk Lake Area, Saskatchewan. 
Manoir 180, 1935. Mudjatik-Haultain Area, Saskatchewan. 
Also forthcoming reports on Athabascn Lake and Lac la Ronge Areas. 

Plains: 
Manoir 93. 191ï. Southern Plains of Alberta (giving plates showing fossils). 
Memoir 176, 1935. Geology of Southern Saskatchewan. 
Manoir 182, 1935. Floras of the Whitemud and Ravenscrag Formations. 
Also forthcoming, reports on the Geology of Central Saskatchewan and on the Ground Water 
supply of Saskatchewan. 
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SUPERFICIAL DEPOSITS AND THE SOIL 
The importance of the geological origin and topography of the 

parent material in the determination of soi1 types has been stressed 
in previous sections of this report*, and it is desirable to indicate 
the extent to which these factors are of importance in Saskatchewan 
and to point out the geological significance of the soi1 map. 

The classification adopted for the soils is into zones, series and 
types. The broad belts or soi1 zones are based upon soi1 features that 
are due to the impress of the climate, and geological factors are not 
important. In a general way each zone is characterized by its 
natural vegetation. The soi1 series have been established upon soi1 
features that have been determined largely by the geological origin 
of the parent materials and in each series there is a degree of uni- 
formity in the chemical composition. The soi1 type is a textural 
unit within each series. The type is determined by the mechanical 
composition which is an inheritance from the parent material. The 
chemical composition and texture of the soi1 may, in some cases, 
as in recent alluvium or wind-blown Sand, be the same as those of 
the parent deposit, but usually modification due to climatic condi- 
tions may have been brought about. Modification is the result of 
chemical and mechanical weathering of the minera1 particles, with 
a tendency to increase the clay content and thus produce heavier 
texture. Concurrently with weathering there are changes due to 
leaching of soluble materials from the surface, and these substances 
may be carried completely away or redeposlted at various depths 
in the soi1 profile. There is also possible transference of clay material 
to lower layers in the soil. It follows that uniform parent materials 
Will give rise to different soi1 types under differing climatic condi- 
tions. Therefore in each soi1 zone, which is also a climatic zone, 
there are different series which reflect more or less closely the 
geological origin of the material, and these are in turn subdivided 
into types on textural grounds. For each original material, except 
those of most recent origin, there thus is a distinct series in each of 
the various soi1 zones. 

The accompanying table (Table 8) records the series or land 
classes which are present in each zone and the geological origin of 
the parent material. The parent mat,erials on which the series and 
land classes are developrd are: 

*Pages 9 and 24. 



Table S.-Surface Deposits and Saskatchewan Soi1 Series 

Soi1 
Zone 

Brown 

Dark 
Brown 

L 

Black 

Sub-zoni 

Grey 

*Sd series 
tcypres SC 

1. - 
Recent Trans- 

ported Deposits 
Lacustrine, 

Alluvial and 
Eolian (Wind) 

Mixed 
Alkaline 

Sands 

do. 

.-_----. 

2. 3. 
Assorted Glacial Glacial Moraine Rekhal - 

Deposits Deposits 
Lacustrine Terminal, 

Deposits 

Recessional 
Tertiary and 

and Cretaceous 
Outwash and Ground Sediments 

- 
Sceptre Ha&&1 Cypress i 

Fogayt:;jey 
Eroded 

Echo (in part) 
Hnver$f,(kdart) 

-~ 

%2 
FFrgJ~orn Cypress 

Asquith Eridded 
.w~~eyt) 

~~ ------ 
N el$wt Ozbow 

Indian Head Yorkton Meota (in part) 
Blaine Lake Blaine Lake 

Meofa (in part) 

Tisdale Pelly 
Shellbrook Shellbrook 

(in part) 
~- 

Waitville 
-. 

L italics, land classe! ri n full type. 
s in the Bmnn Zm e, in Wood Mountain mea. 

Soi1 Series and Land Classes* 
developed on 

(1) Transported deposits of recent origin such as river alluvium, 
lake clays and wind-blown sands. Due t.o the newness of t,hese 
materials litt,le change has taken place and there is considerable 
uniformity in a11 the zones and therefore series names have not been 
given to t,he soils derived from them. Alluvial and recent lake 
deposits have been included in the Mixed and Alkali land classes. 
Belts of these soils, t.hough common, are usually small. Areas of 
alluvium are narrow and border present river courses or follow old 
drainage channels, in the latter case t,he soils being usually alkaline. 
Most of t.he old lake areas are also alkaline. Wind-blown sands are 
mapped in the Sands land class. 

(2) Resorted glacial deposits including outwash and glacial lake 
materials. Gravelly out,wash is placed in the Mixed land class, 
though some small deposits are not differentiated from morainic 
belts. Outwash sands develop soils that are identical with those of 
the light-textured lacustrine series, mentioned below. iMaterials 
deposited in glacial lakes vary in texture to a marked extent. These 
t.extural differences are preserved in the resulting soils; thus in each 
zone (except t~he gray) there are three series, one for the heavy, one 
for the medium, and one for the light soi1 types. For example, the 
heavy-textured soils in t.he Brown Zone are placed in the Sceptre 
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Series, and the medium textured in the Fox Valley Series, while the 
light textured are represented by the Hallo?z Series. Most of the 
soi1 belts in the “1Bcustrine” series have level or gently undulatirig 
topography, but rolling belts occur. Some of the rolling belts may 
have been formed by wind action in late glacial times. 

(3) Cnsorted morainic deposits of terminal, recessional and 
ground moraine origin. The soils developed on these are referred 
to the Haverhill, Weyburn, Oxbow and Waitville Series. The rolling 
be1t.s of these series are most likely to be terminal or recessional 
moraine deposits, while smooth or gently undulating, ground moraine; 
thus reference to the conventional rulings used on the map to show 
topographical differences Will indicate the probable type of moraine. 
Soils of the Echo Series have been referred to above, and are usually 
developed on ground moraine. The soi1 of the Yorkton Series is 
characterized by its high lime content. The drift is known to be thin 
in part of this area, and the lime may be derived from underlying 
calcareous shale by glacial action. 

(4) Residual deposits which are the result of the weathering of 
bed rock. These deposits are only common in the south part of the 
Province, and a considerable proportion of the Cypress soils are 
“residual,” being derived directly from the weathering of deposits 
of Tertiary age. Examples of formations which provide residual 
matfrials are the Su@t Current beds of the Wymark Plateau, south 
of Swift Current, and the Cypress HiEZs beds of the Cypress.Hills 
region. In the Wood Mountain area large tracts of upland country 
have residual soils, the bed rock being of the Ravenscrag formation. 
Some sections of this area have been deeply dissected and bad-land 
features have been produced. In mapping, these have been placed 
in the “Eroded” land class. Some of the tracts of “Eroded” lands 
t.hat border drainage channels also contain residual deposits. It 
Will be noted that in the table (Table 8) other series have been 
placed in the residual group, the words “in part“ following the 
series name implies that it is known that patches mapped in the 
series are definitely residual and that locally the drift is thin. The 
extent of these patches is not known, but the areas are not likely 
to be large. Attention may be called to the sketch map (Figure VI), 
which shows the areas of thin .drift where “residual” soils are most 
likely to occur. 

GROUND WATER SUPPLY 
The importance of the Ground Water Supply for domestic and 

agricultural purposes cannot be overestimated. The scarcity of 
lakes and streams in most sections of the prairies and the uncertainty 
of the supply of surface water that cari be obtained from those that, 
exist in others necessitates the securing of water by means of digging, 
boring or drilling, processes that have an element of chance. An 
understanding of the geological conditions in an area may be of 
some assistance in locating ground water. Only a few notes cari be 

105 



,.Y,’ ,,’ 

A” 
/ 

given here, but a report on the Ground Water Supply of Saskatchewan 
Will be published by the Bureau of Economie Geology in the near 
future. 

Available ground water usually exists in any porous rock that is 
located below the level at which the subsurface materials are moist. 
This level is known as the water table, and the moist zone below is 
the zone of saturation. The majority of the deposits that lie near the 
surface in Saskatchewan, such as boulder clay, are slightly permeable 
and allow a slow movement of water. Below the water table they 
are saturated with water but are not sufficiently permeable to 
provide a supply to a well. 

Only a few features of the Saskatchewan water table cari be 
mentioned. It cari generally be recognized by the fact that materials 
above are dry, brownish or yellowish gray in color, whereas below 
they are moist and characteristically blue. In rolling pot-hole 
country it is relatively close to the surface (15-20 feet), and in level 
or slightly undulating country it is much deeper (75 feet 2). Complica- 
tions in the water table are due to the presence of impermeable 
materials such as lake clays or very heavy textured glacial drift, 
which prevent the movement of ground water and result in the 
local presence of suspended or perched water bodies above the 
main water table. 

Water-bearing rocks of the prairie are sands, gravels, sandstones, 
conglomerates, coal and occasionally silts and sandy clays. These 
are distributed in the various deposits that have already been 
described. 

1 * Of the mat,erials of recent origin, wind-blown sands are the 
best ‘water yielders. From them a good supply cari generally be 
obtained at shallow depths by digging or by driving a sand point 
down to the zone of saturation. 

2. Glacial lake clays do not contain a water supply. In areas of 
t.hese deposits, where it is not possible to obtain a supply from the 
underlying boulder clay or bedrock, dug-outs have to be relied upon 
or other means adopted to conserve surface water. There are better 
water possibilities in the lighter-textured lacustrine deposits and in 
outwash beds. 

3. Morainic deposits contain lenses and irregular beds of grave1 
and Sand, which usually carry water when they lie below the water 
t,able. These lenses are scattered in an apparently haphazard manner, 
and there is no means of locating them except by tria1 holes. Wells 
sunk at short distances from one another may obtain water at 
different levels from different lenses, or one well may be a good 
producer and another dry. These underground conditions are 

*Numbers refer to the four classes of deposits described in the section on Superficial Deposits 
and the Soil. 
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Black and gray mils are frequently found together. The latter had a heavy tree 
caver before cultivation. 

Areas of non-arable land provide good grazing for sheep. The above scene is on sandy 
land in southwestern Saskatchewan. 

The fine granular structure of cultivated heavy clay soils tends to favor soi1 drifting. 



This sandy land has drYred until it bas reached a condition in which movink dunes 
are a menace to nearby arable land. 



illustrated diagrammatically in the section (Figure VII). A well located 
at (c) would obtain water from a grave1 lens, at (d) grave1 infilling a 
buried valley is encountered and would give a supply, while a hole 
sunk at (e) would be dry. Beds of outwash grave1 may be overlain 
by lake clays, and flowing Wells may be brought in when drilling 
reaches the grave1 beneath the clay. Such conditions are represented 
at (a) in Figure VII, and are similar to those actually found at Pilot 
Butte, whence much of the water supply for the city of Regina is 
obtained. Water from the glacial drift is often alkaline. 

4. Certain of the bed-rock formations contain water bearing 
strata. These strata differ from the sand and grave1 lenses of the 
drift in that they are more continuous and are likely to be encountered 
over very considerable areas. Al1 the Tertiary formations contain 
water-bearing beds: gravels, conglomerates and sands in the Cypress 
Hi& and Swift Current formations; sands, sandstones and coal 
seams in the Ravenscrag beds. In the Upper Cretaceous the Eastend 
formation is water bearing, but the fineness of the Sand may give 
trouble in Wells. The Bearpaw shale rarely carries water except, 
perhaps, where the Upper beds of the formation occur (e.g. in Swift 
Current area). A small amount of water is obtained from the shale 
in some localities, but is usually unfit for domestic use and often for 
livestock, due to its strong alkalinity. The Belly River beds, which 
underlie the Bearpaw in the western part of the Province and are 
the surface bedrocks over a large area, contain water-bearing sands 
and coal seams. The water from the formation is often soft, due to 
the presence of soda (sodium carbonate). The shales beneath the 
Belly River formation are almost devoid of water to depths which 
are beyond the range of ordinary (water well) drilling. 

The distribution of the Tertiary and Belly River rocks cari be 
seen on the map (Figure IV). In many parts of the south and west 
the chances of obtaining ground water from the bedrock are good. 
In eastern Saskatchewan, however, if water is not found in the 
overlying glacial deposits, it Will probably be necessary to drill to a 
depth of from one to two thousand feet before there is any hope of 
finding it, with the added risk that the water may be very saline. 

Geology cari aid in the solution of water-supply problems, par- 
ticularly those related to the bedrock. Those related to the glacial 
drift are often more difficult, and it is rarely possible to predict the 
location of a water-bearing sand pocket or lens in the drift. In some 
localities there may be some association of buried sand lenses with 
the surface topography, and it is always advisable to take note of the 
situation of neighboring Wells and choose a comparable site for 
testing. 

Unfortunately, none of the methods for locating water that have 
been tried up to the present have proved entirely reliable. A number 
of highly adveytised water-finding machines are on the market, but 
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they cannot be recommended, because they are not based on any 
known scientific principle and careful experiments made by compe- 
tent. physicist.s have failed to give consistent results. The water 
diviner falls in the same class, but it sometimes happens that the 
diviner is a man who has had experience in bringing in Wells or is 
an acute observer, with an eye for the country, who is able to recog- 
nize physiographic features and characteristics of the natural vegeta- 
tion that may be significant clues to ground wat.er in a particular 
district. He thereby may be led to make useful deductions, either 
consciously or subconsciously. 

REFERENCES 
“The Dirining Rod,” Water Supplv Pape~ No. 416, United States Geological Survey and, “The 
Occurrence of Ground Water in the Uoited States,” Water Supply Paper No. 489, U.S.G.S., 
obtainable from Government Printing Office, Washingt,on. D.C. 
“A Practical Handbook of Water Supply.” by R. Dixey. published by Murby, $6.00. 
“Reports on Regina Water Supply.” printed by order of the City Counc;l. Regina, 1930. 
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Table 9.-Meteorological Data from Representative Stations 
in Saskatchewan* 

Soi1 Zone Station 

Brown Soi1 
Zone 

Nashlyn...... 
Swift Current,. 
Chaplin...... 
Caron. . . 
Shaunavon. 
Illerbrun 

37.2 
38.1 
35.3 
34.6 
36.3 

Moose Jaw 
Anglia 
Scott. ........ 

1 Regina. ........ 
Yellow Grass ......... 

1 Saskatoon ........ 

Dark Brown 
Soi1 Zone 

36.7 
32.7 
32.6 
33.2 
34.4 
33.3 

Cypress Hills 
Sub-Zone - 

Black Soi1 
Zone 

Klintonel . . 36.3 17.79 

Waseca 31.7 
Battleford 32.9 
Rost.hern 32.6 
Muenster 31.4 
Melfort.. 31.1 
Grenfell 33.7 
Indian Head. 34.2 
Qu’Appelle 34.6 
Lest, River. .T 31.1 

Gra.y Soils 
Zone 

Kamsack................ 30.7 
Prince Albert,. 31.6 
St. Walburg 30.2 
Meadow Lake.. 28.2 

*Compiled from the Monthly Records issued bu the Meteorological Seri-ice of ( 
of Marine, 1932. 

.- 

-- 

231 

11.16 
15.18 
15.16 
14.79 
. . . . 
14.52 

14.68 
13.44 
13.41 
14.15 
15.08 
14.80 

13.69 
14.43 
14.63 
15.17 
15.25 
16.93 
17.91 
18.47 

15.00 
15.42 
15.87 
16.01 

lada. Department 

Table lO.-Native Vegetation Characteristic of the Main Ecological 
Regions of Saskatchewan 

Regions Botanical Name Common Name 

Short Grass Prairie Region 
Kohleria gracilis June Grass 
Bouteloua gracilis Blue Grama Grass 
Stipa comala Spear Grass 
Agropyron Smithii Blue Joint 
Agropyron dasytachyum Wheat Grass 
Pou spp. Meadow Grasses 
Artemisia cana Sage Brush 
Artemisia frigida 
Opuntia polyacantha 

Prairie Sage 
Cactus 

Sarcoba.tus vermicula,tus Greasemood 
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Regions Botanical Name (Table lO.--C+nt.) Common Name 
Intermediute Prairie Region 

Avenu Hookeri Oat Grass 
Festuca spp. Fescue Grasses 
Poa spp. Meadow Grasses 
Stipa comata Spear Grass 
Agropyron tenerum Couch Grass 
Bromus inermis Brome Grass 
Bromus ciliatus Brome Grass 
Populus tremuloides IVVfw’oplar, Aspen 
Salix spp. 
Eleagnus argentea Wolf Willow 

Tal.1 Grass “Park” Region 
Agropyron Richardsonii 
Agropyron tenerum Couch Grass 
Bromus spp. Brome Grass 
Poa spp. Meadow Grasses 
Avena striata Bluff Grass 
Populus tremuloides White Poplar, Aspen 
Populus balsamifera Black Poplar, Balsam 
Salix spp. Willows 
Amelanchier alnifolia Saskatoon Berry 
Svida instolonea Dogwood 
Symphoricarpus oceidentalis Snowberry 
Viburnum opdus Cranberry 
Prunus melanocarpa Chokeeherry 

Wooded (Forest) Region 
Populus tremuloides White Poplar, Aspen 
Populus ba.lsamifera. Black Poplar, Balsam 
Pinus Banksiana Jack Pine 
Picea Canadensis White Spruce 
Picea Mariana Black Spruce 
Larix Americana Tamerack 
Betula papyrifera Canoe Birch 
Salix spp. Willows 
A lnus incana Alder 
Corylus rostrata Hazelnut 
Viburnum opulus ‘. Wild Cranberry 
Prunus melanocarpa Chokecherry 
Ledum groenlandicunz Labrador Tea 
Sphagnum Sphagnum Moss 

Low, Moist Areas 
(Frequently Saline or “Alkali”) 

Hordeum jubatum Wild Barley 
J;;c;;PP. Sedges 

Rushes 
Distichlis stricta Alkali Grass 
Grindeli squarrosa Gum Weed 
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Table Il.-Statistical Agricultural Data for Saskatchewan* 

Total Land Area (acres). 
Area Surveyed (acres). . . 
Area of Arable Land (acres, est. ,) 

. 

. 

Number of Occupied Farms. 13,445 
Average Acreage of Farm. . 285.1 

Acreage under Cultivation 604,471 
Acreage under Wheat . 469,953 
Acreage under Oats . 123,251 
Acreage under Rye . 
Acreage under Barley 11,267 
Acreage under Flax . . . 
Acreage under Corn . . 
Acreage under Other Crops 
Acreage under Pasture . 
Acreage under New Breaking 
Acreage under Summerfallow 

27,195,453 
13,002,741 
5,071,507 

269,768 
1,065,398 

953,776 
54,111 

537,666 
333,393 
355,025 

5,552,068 

Number of Horses and Mules. 83,461 
Number of Cattle. 

1,177,599 
217,053 

Number of Sheep.. 
1,499,411 

73,079 
Numberof Swine.............. 

131,359 
27,753 

Number of Poultrv. _ . . 
610,973 

297,344 7,944,400 
*Data taken from Dominion Census. a 
Agriculture. 

rnC 1 Annual Reports of Saskatchewan Deportment of 

1901 
- 

- 

1925 

117,781 
389.7 

- 
_- 

- 

1932 

155,764,480 
79,506,040 
58,000,000 

136,472 
407.95 

30,208,200 
15,543,ooo 

4,364,700 
482,500 

1,329,500 
381,200 

6,100 
232,200 
444,900 
166,900 

7,257,200 

963,000 
1,327,600 

313,700 
898,000 

11,603,200 

Table 1X-Average Yields of Various Crops in Saskatchewan* 

Crop 
I 

Description Yield in Bushels 
Per Acre 

Wheat 25 Year Average, 191034. ............ 
Wheat Lowest Yield, 1933. .................. 
Wheat Highest Yield, 1915 ................... 

15.4 

25:: 
Oats 
$$Y 

Rw 

Ten Year Average, 1923-32. ........... 28.1 
Ten Year Average, 1923-32. ........... 20.4 
Ten Year Average, 1923-32. ........... 
Ten Year Average, 192332. ........... 17:: 

*From Canada Year Book, and Annual Reports of Saskatchewan Department. of Agriculture. 
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The Whitemud formation near Eastend. Saskatchewan. These 
beds are underlain by the fine sands of the Eastend forma- 

tion, and overlain by the Ravenscra~ beds. 

Bearpaw shale, south of Wilcox, Saskatchewan. Masses of 
hard sandstone belonging to the formation are seen in the 

centre of the photograph and in the distance. 

Belly River beds. south of Unity, Saskatchewan. Light colored 
sandy clxys at the lower part of the exposure, with a ledge of 

hard, brown colored ironstone, overlain by dark clay shale. 



Table 13.-Saskatchewan Population Figures Showing Racial 
and National O&ins* 

TOTAL POPULATION......................................... 921,785 
CanadianBorn.................................................. 503,240 
BritishBorn.................................................... 101,001 
ForeignBorn................................................... 217,544 

Race Nationality Population 

British . . . . . . . . . . . 
-- 
. . 

. 

Ënglish .’ .’ : 1: 1: : 1 
Irish. . . . . . . . . . . 
Scottish ......... 
Others .......... 
................ 
Cerman ......... 
per$.ian . .. . . . . 

Norwe&aL. 1: : : : : 
Russian ......... 
Polish ........... 
Dutch .......... 
Swedish ......... 
Others .......... 
................ 

. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . 
. 

437,836 
205,519 
104,096 
121,485 

6,736 
463,302 
‘;y;; 

50:700 
39,755 
35,421 
25,961 
24,695 
22,458 
71,680 

4,419 
15,268 

960 

European. . . . . . _ . . . 

Asiatic . . . . . . . . . . . 
Indian (Native). . . _ . . 
Others . . . . . . . . . . . . 

*Dominion Census. 1931. 

. 

. 
- 

................ 
................ 

. . . . 
. . 

. . . 

. . 

. . , 
. 

. . 

. . . . 

. . . , 

. . . . 

Table 14.-Figures Showing Growth of Rural and Urban 
Pooulation in Saskatchewan* 

Total Population. ............ 
Density of Population Per 

Square Mile. ............. 
Pergx;; 

d 
;Population of 

Rural Population.’ 
... ....... 

............ 
Urban Population. :. 
Perc$Ra~aiPopuIatloo Classed 

..... 

..... .............. 

Percentage Population Classed 
asUrban ................. 

Number of Cities. ........... 
Number of Towns ............ 
Number of Villages ........... 
Total City Population. ....... 
Total Town Population. ...... 
Total Village Population, ..... 
Moose Jaw. ................. 
North Battleford ............. 
Prince Albert. ............... 

%s$Z?oon: ~~~~~~~~ 
.............. 

SwiftCurrent.. ....... .:::::: 
Weyburn .................... 
Yorkton. ................... 

1901 

91,279 492,432 757,510 921,785 

0.38 2.07 3.18 3.87 

1.70 6.84 8.62 8.88 
77,013 361,037 538,552 
14,266 131,395 

630,880 
218,958 290,905 

84.37 73.32 71.10 68.44 

15.63 
. . 

2: 
. . . . . 
7,928 
6,338 
1,558 
. . . . . 
1,785 
2,249 

113 
121 
113 
700 

26.68 

5; 
195 

62,294 
36,844 
32,257 
13,823 

854 
;;:;g 

1:852 
2,210 
2.309 

28.90 

7: 

97,% 
60,970 
60,155 
19,285 
4,108 
7,352 

34,432 
25,739 

3,518 
3,193 
5,151 

31.56 
8 

378 
149,015 
64,817 
77,073 
21,299 

5,986 
9,905 

53,209 
43,291 

5,296 
5,002 
5,027 

1911 1921 1931 

*Dominion Census, 1931. 
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Table 15.-Soi1 Separates* (Sizes of Soi1 Particles) on wbich the 
Textural Grades in Table 13 are Based 

Separates Abbreviations Diameters 
in Millimetres 

Fine Grave1 
Coarse Sand 
Medium Sand 
Fine Sand 
Very Fine Sand 
Silt 
Clav 

f.g. 
C.S. 

ess 
v.f.s. 
si. 
c. 

2 35 
02 425 
0.25-0.10 
0.104.05 
0.054005 
Less than 0.005 

Table 16.-Textural Grades* of Soi], Based on the 
Percentages of Soi1 Separates 

I.--Sor~s CONTAINING LESS THAN 207, CLAY: 

(A)-Soils Containing Less than 15% Silt and CIay (Sands): 
l.-Coarse Sand. .3570 or more of f.g. and KS., and less than 

5070 f.s. or v.f.s. 
2.Sand. . .35% or more of f.g., C.S. and ms., and less than 50% 

f.s. OI v.f.s. 
3.-Fine Sand. .50% or more of f.s. and v.f.s. 
4.-Very fine Sand. .5070 or more of v.f.s. 

(B)-Soils Containing jrom 20% to 50% Silt and Clay (Sandy Loa.ms): 

l.-Coa.rse sandy loam. . . ,457, or more of f.g. and C.S. 
2.-Sandy loam.. . .257* or more of f.g., C.S. and ms., and less 

than 357o of v.f.s. 
a.-Fine sandy loam. . .507n or more of f.s., or less than 25% of 

f.g., C.S. and ms. 
4.-Very fine sandy loam . . .357* or more of v.f.s. 

(C)-SO& Containing 50% or &I~re of Silt and Clay (Loanz and Silt Loam): 
l.-Loam .less than 20% c., from 307o to 507o si., and from 

307o to 507, Sand. 
2.Silt loam.. .less than 2070 c., 50% or more of si., and Iess 

than 5070 Sand. 

II.-Sor~s CONTAINING F~o>l 2O70 TO 3070 CLAY: 
l.-:X: loam.. . . .from 20% to 5070 si., and from 207, to 50% 

2.-f:%’ clay loam. . .from 507, to 807, si., and less than 3070 

III.-SOILS CONTAINING 3070 OR MORE OF CLAY: 
l.-Sandy clay. . . .from 30% to 5070 of c., less than 207, s ,i., and 

from 50% to 7070 Sand. 
2.-Clay . . . . ,307, or more of c., less than 50% si., and less than 

5070 Sand. 
3.-Silty clay. . . . .from 3070 to 507o c., from 505s to 707, si., and 

less than 2Oa/, Sand. 
4.-Heavy clay . . . . .over 50% clay. 

*System estsblishcd by the U.S. Bureau of Chemistry and Soils and in common use in North 
America. 
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Table Il.-Grouping of Saskatchewan Soils from the Standpoint 
of Wheat Production 

Zone 
GROUP ~SUPERIOR 

SOILS: 
Brown Soils . . . . . . . . 
Dark Brown Soils. . . . 
Black Soils. . . . . . . . . 
Black Soils. . . . . 
GROUP %-VERY 

GOOD SO~LS: 
Brown Soils . . . . . . . . 
Dark Brown Soils. . . 
Dark Brown Soils. . . 
Dark Brown Soils. 
Dark Brown Soils. . 
Black Soils. . . . . . . . 
Black Soils. . . . . . . . . 
Black Soils. . . . . . . 
Black Soils. . . . . . . 
Degraded Black Soils . 
Degraded Black Soils. . 
GROUP 3-MODER- 

ATELY GOOD SOILS: 
Brown Soils . . . . . . . 
Brown Soils . . . . _ . 
Dark Brown Soils. . . 
Dark Brown Soils. . . 
Dark Brown Soils. 
Black Soils. . . . . 
Black Soils. . . . 
Black Soils. . . . . 
Black Soils. . . . . . 
Degraded Black Soils.. 
Degraded Black Soils . 
GROUP 4-FAIR SO~LS: 
Brown Soils. . . . . . . 
Brown Soils . . . . 
Dark Brown Soils. . . . 
Dark Brown Soils. . . 
Dark Brown Soils. . 
Black Soils. . . . . 
Black Soils. . . . . . . . . 
Black Soils. . . . . . _ . . 
Degraded Black Soils . . 
Gray Soils . . . . 

GROUP 5-POOR SOILS 
Brown Soils. . . . 

Brown Soils . . . . . . . 
Brown Soils . . . 
Dark Brown Soils. . _ 
Dark Brown Soils. . . 
Gray Soils . . . . . 

Al1 Zones. . . . . . 

Series 

Sceptre. . . . _ . . 
Regina . . . , . . . . 
Melfort . . . . . . 
Indian Head. . . 

Sceptre ......... 
Regina ......... 
Cypress ........ 
Elstow ......... 
Weyburn ....... 
Indian Head .... 
Melfort ........ 
Blaine Lake. ... 
Oxbow ......... 
Tisdale ......... 
Pelly ........... 

Haverhill . . . . . 
FoxValley..... 
Cypress . . . . . . 
Elstow . . _ . . . 
Weyburn. . , . 
Blaine Lake. 
Oxbow . . . . 
Yorkton. . . . . 
Meota _ _ . . . 
Fe;hle. . . . . . 

. . . . . . 

Fox Valley.. . . 
Haverhii . . . . . . 
Cypress . . . _ . . . . 
Asquith . _ . . . 
vi&%try. . . . 

Oxbow..::::::: 
Yorkton. . . . . 
Shellbrook. _ . . 
Waitville . . 

Echo........... 

Haverhill . _ . 
Hatton. . . . 
Weyburn . . . 
Asquith . _ . . 
Waitville . . _ . 

Any of the fort 

- 
-- 

. . 

. . 

. 

. . 

. 

. 

. . 
. 

. 

. . 

. . 

. . 
. 

. 
. . 
. 

. . 

. . 

. . 

. 

. 

. . 

. . 

. 
. 

. 
. 
. 
. 

?goit 

Textures 

Heavy clay 
Heavy clay 
Heavy silty clay loam 
Clay 

Clav 
Clay; clay loam 
Clay loam 
Clay; silty clay loam 
Clay loam 
SiU&;o~my loam; silt loam 

Clay; silty clay loam 
Clay loam 
Clay; silty clay loam 
Clay loam 

Clay loam 
Si4iaymclay loam 

Silt loam 
Loam 
Loams 

2: 
Light loam 
Silt loam 
Loam; light loam 

Silt loam 
Loam 
Light loam 
Light loam 
Light loam 
Sandy loams 
Light loam; fine sandy loam 
Light loam 
Light loams; sandy loams 
Clay loam; loam (with shallow 

gray layer) 

Clay loam; loam; (better phase 
few “blow-outs”) 

Light loam 
Light loam 
Fine sandy loam 
Sandy loams 
Clay loam; loam (with deep gray 

leached layer) 
Ig series with grave1 subsoils; or 

with poor drainage (alk.) 
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Table 17. (Continued)-Grouping of Saskatchewan Soils from the 
Standpoint of Wheat Production 

Zone 

GR~~;~;-VERY POOR 

Brown Soils, ........ 

Brown Soils ......... 
Brown Soils ......... 
Gray Soils .......... 

Various Zones. . . 

- 
-- 

- 

Series 

Echo. . . 

Haverhill . . 
Hatton. . 
Waitville . 

No Series Name.. 

- 
-- 

- 

Textures 

Clay loam; loam (with numerous 
“blow-outs”) 

Sandy loams 
Sandy loams 
Light loam; sandy loam (strongly 

leached) 
Land classes-mapped as eroded; 

rough and hilly; stony; gravelly; 
gravelly sandy loams; sands; 
alkali, muskeg 

Topography must be taken into account in grouping the soils. The foregoing 
list refers to smooth, undulating topographies only. Soils of rolling topography 
are placed one group lower than similar soils of level to undulating land. Those 
of strongly rolling to hilly topography are placed in Group 6. Soils mapped as 
mixed series and as complex mixtures of types (Mx) would require grouping on 
the basis of the relative amounts of each series or type present in any given 
locality. The same is t rue for mixed textures of the same series, as for example 
Weyburn clay loam and loam. Such mixtures were excluded in the interests of 
simplicity of grouping. 
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Table 18.-Approximate Area Occupied by Series, Topographical Phases, 
arid Land Classes and Percentages of Total Area 

-Ï 

Series 

BRO-NN SOIL ZONE : 
Echo . . . . . . . . . . . . 
Hatton . . . . . . . . 
Haverhill............ 
Fox Valley . . , . . . . . . 
Sceptre. . . . . . . . . . 
Mixed Series.. . . . . . . 
General Land Classes 

Total Zone. . . . _ . 
CYPRES~ HILLS SUB- 
ZONE (DARK BROWN) 
Cypress . . . . . . . .‘. 
Haverhill & Cypress. 
General Land Classes 

TotalZone...... 
DARK BROTVN SOIL 
ZONE: 
Asquith. . . . . . . . 
Elstow . . . . 
Regina . . . . . . . 
Weyburn . . . 
Mixed Series. . . . . 
General Land Classes 

Total Zone. . . 
BLACK SOIL ZONE: 
Indian Head.. . . . 
Melfort . . . . . 
Blaine Lake. . . . . . . 
Oxbow . . . 
Yorkton. . . . 
Meota. . . . 
Mixed Series.. 
General Land Classes, 

Total Zone. . 
GRAY (WAITVILLE) & 
DEGRADED BLACK 
SOILS: 
Pelly . 
Shellbrook. . . . 
Tisdale . . . . 
Waitville. . . . 
Mixed Series. . 
General Land Classes 

Total Zone. . . 

Total Area Surveyed. 
Percentage of Total 

Area. . . . . . 

Square Mile Area by Topography 

Undu- 
lating 

3,590 
1,010 
3,610 
1,330 
1,760 

170 
6,890 

18,360 

. . . . . 

. . . . . 
640 

. . . . . 
40 

. . . . . 

. . . . 
680 

1,110 
200 
330 

1,640 

. . . . . 
s.... 
. . . 

. . . . 

2,200 130 
1,560 280 
3,380 70 
5,270 1,750 
1,410 1,530 
3,910 20 

17,730 3,780 

430 10 
900 260 
600 100 

4,160 1,540 
4,110 420 
1,330 490 
2,440 1,560 
4,350 100 

18,320 4,480 

100 
620 
860 

2,100 
610 
860 

5,150 

. 

190 
2,180 

90 
. . . . . 
2,520 

11,460 61,200 

65.0 12.2 

Undu- 

‘%ig 

- 

-- 

-- 

-- 

-- 

-- 
-- 

- 

Rolling Hilly 

380 
6,340 

420 
980 
510 

. . . . . 
8,680 

. . . . . 

3,500 

50 
. . . . 
. . . . . 
3,570 

1:: 
. . . . 

200 

. . . . . 1,150 

. . . . . 360 

. . . . 330 

. . . . . 1,840 

120 
100 

3,9z 

1:: 
4,320 

. . . . . 
10 

. . . . . 
910 

<.... 
120 

1,040 

. . 

. . . . . 

1,380 

200 
100 
50 

. . . . 

. . . 

5:: 
. . . 

10 

1,840 

. . . . . 
190 
800 

30 
. . . . 

720 
. . 

200 
950 

100 
. . . . . 710 
. . . . 1,050 
130 5,130 

. . . 700 

. . . 1,060 
130 8,750 

15,980 

16.9 

5,550 

5.9 

Ï 

Total 
Area 

3,640 
1,400 

14,090 
1,760 
2,830 

680 
6,890 

31,290 

2,450 
1,950 
3,490 

11,870 
2,960 
4,150 

26,870 

440 
1,160 

780 
7,630 
4,610 
2,030 
4,100 
4,690 

25,440 

94,190 

100 

Percent. 

YiL: 
veyed 

h.4 
0:3 
1.9 

2.6 

3,: 
12:5 

4:4 
28.5 

0.5 

Ai 
8:l 

5-a 
414 
5.0 

27.0 

0:: 

5.: 
0:7 
1.1 
9.3 
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BLACK Som- 
0-5 2.96 
8-16 2.61 
16-26 1.84 
26-38 2.82 
38+ 2.28 

-- 
&O l 

BROWN SOIL- 
0-3 2.48 
3-74 1.45 
71-9 1.17 
9-13 2.48 
13-18 3.18 
18-27 3.76 

36+ 1.34 
27-36 4.10 

3.98 
3.60 
5.04 
1.93 
3.08 

Table 19-Analyses of Son 

BLACK SOIL-LACCSTRINE SII .TY CLAY IdOAAi (;\IELI..ORT I : RIES) 
0-7 3.49 9.52 64.20 9.19 3.97 2.71 .O78 1.61 
7-18 3.07 5.00 70.14 10.52 4.44 3.23 .O83 1.01 
18-34 1.54 
34f 1 3.22 1 '% 1 %:: 1 1::;; 1 :::; 1 3:; 1 1047" 1 ;:!: 
BROWN SOIL- GLACIAL LOAM (HAVERRIIL SERIES) 
0-24 2.58 4.13 72.57 10.04 3.36 2.51 .O84 $77 
24-9 2.32 2.15 76.45 9.34 3.84 2.92 .O77 .47 
9-15 2.66 1.88 75.90 9.52 4.42 3.13 .O80 .73 
15-25 1.79 1.27 67.31 5.77 3.06 2.38 .O80 7.86 
25-33 1.36 1.74 74.40 5.65 2.11 2.10 ,079 5.39 
83-42 176 1.97 68.00 8.34 3.00 2.79 ,053 6.66 0" 42-66 1:59 2.25 69.75 7.98 3.21 3.00 .O84 4.83 66+ 1.95 2.29 69.26 8.47 3.40 3.39 .O76 6.02 

4.72 

2.82 
7.58 
7.20 

.78 

.76 

.5B 

.48 
2.07 

,095 
,105 
.ll5 
.O77 
.O87 
.O94 
.O86 
.O92 

1.14 
1.20 
1.10 
1.00 
.80 

317 
.559 
,386 
.381 

.O54 
,184 
.190 
,287 
1.28 
6.41 
4.45 
3.14 

,026 
.O26 
.O27 
.O25 
.O29 

,066 
.O53 
.O46 
.O41 

1.87 
1.91 
1.87 
1.91 
2.01 

0.86 
0.87 
1.8G 
1.68 

.GG 

.65 
.95 
1.92 
1.95 
2.50 
2.59 
3..56 

.74 

.81 

.99 
1.79 
1.90 

,569 

.a04 
,178 

1.84 
1.71 
2.25 
2.13 
2.04 

.37 

.8G 

.05 
1.47 
3.22 - 

.O84 

.O96 
,100 
.O56 

Saskatchewan &ils 

I l  

.lr> .30 

.14 .31 
.13 .54 
.13 .44 

.O84 

.O84 

.O48 

.134 

.120 

.136 
,168 

.O92 
.143 .546 
.O91 .565 

.O76 1.13 

.119 .451 

.O95 ,605 

.130 ,618 

.153 ,323 

JO? .545 

,404 
3 0 6  
A08 
3 9 5  
,332 
.352 
.360 
.355 

.O31 

.O23 

.O23 

.O19 

.O19 
,023 
.O18 
.O15 

. . . .  
.40 . . < .  

6.81 
2.35 
1.16 
. ... .... 
.... 
. .  . . 
. . . . 

ofllen 

.16 

.17 

.20 
4.07 
3.51 
5.93 
5.11 
5.05 

.191 

.O56 

.O66 

.O57 

.O08 

.19 < < . .  

.ll _ .  . . 

.12 . . . ,  
2.26 , . .  , 
1.05 . . _ _  

.140 

.163 

.148 

.115 

.138 

.Il5 

. I l8  
,123 

.... 

. . . .  

. . . .  

. . . .  
< < < .  

. . . .  

. . . .  

. . .  < 

. , . .  
< . . .  
.... 
. < . .  
. < . .  

.131 ..,. 

.286 . , . .  

.O66 _ _ .  . 

.177 . . . .  

.333 , . , _  
2.69 , . _ _  
2.71 ... , 
.569 , , . .  

.O84 

.O58 

.O37 

.O47 

.O46 

5.75 
3.19 
2.19 . . . .  
.... 
. . . . 
. . , . 
. . . . 

.O49 

.O23 

.01G 
,034 
.O36 
.O38 
,037 
.O35 

-11 
.O0 
.O0 
0.11 
1.26 
4.22 
2.61 
3.02 

. . . .  . . .. 

.... 

. . . . . . .  . 

- 
N 

.O15 

.O22 

.O34 

.O48 

.O47 

.250 

.238 

.301 

.214 
,187 

,685 
.287 
.061. 
.O58 

.370 

.170 
,107 
.O81 
.O54 
.O29 
.O27 
,023 

,633 
.294 
.IO4 
.O56 
.O13 

.243 

.114 
.IO4 
,089 
.O66 
.O59 
.O46 
.O33 

.O81 
,055 
.O46 
.O54 
,032 - 

ganic 
Mat- 

12.10 .O4 

3.17 1 .O0 
0.92 4.20 
. . . . 3.57 

5.26 .on 

1 

- 
PH - 
8.3 
8.3 
8.16 
8.20 
8.64 

7.30 
7.10 
8.5.5 
8.60 

7.00 
7.96 
8.25 
8.65 
8.75 
8.91 
8.97 
8.30 

7.36 
6.43 
7.31 
8.27 
8.49 

6. 17 
6.20 
7.07 
8.51 
7.76 
8.10 
7.96 
8.16 

6.90 
7.18 
6.35- 
7.99 
8.24 - 






