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Fig. 1.—Sketch map of Alberta, showing lecations of surveyed areas,
1, Maclecd Sheet; 2, Medicine Hat Sheet; 3, Part of Rainy Hills
Sheet; 4, Sounding Creek Sheet; 5, St. Ann Sheet.
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PREFACE

The farmer is among the first to recognize the fact that
soils vary tremendously in their power to produce crops.
This variation is due to differences in physical, chemical, and
biological relationships within the wvarious soil types. The
report of the soil survey classifies the lands of the surveyed
area according to these various characteristics and relation-
'ships, and discusses their effects upon crop production. The
report is, therefore, valuable to the farmers, and likewise
valuable to any other persons interested in the soils of the
surveyed area, as, for example: land seekers, colonization
agents, land appraisers, district agricultural representatives,
experimental farm officials, bankers, road commissioners, real
estate dealers, provincial and Dominion government officials.

The report accompanying the soil map describes the prop-
erties of the surface and subsoil of the various soil types,
topography, drainage, crop adaptation, water supply, fertility
invoice of the soils, systems of farming and metheds of soil
management, and alkali problems. Tt also contains a brief
discussion of the climate and agricultural development of the
aren together with the important farm crops, transportation
facilities and population.

The soil map is an important part of the report. Tt is
made on the scale of three miles to the inch, and shows not
only the different soil types represented by differemt colors,
but also important physical features such as topography,
roads, railroads, streams, towns, schools, and farm dwellings.
Turthermore the soil map serves as a very convenient refer-
ence by which the better land can be distinguished from the
poor land by any person interested in the soils of the surveyed
area.

Our best land should be settled first, and since our soil
resources are enormous it is unwise to allow farmers to settle
on poor land until all the good land is taken up. It will
mean greater prosperity for the province as a whole, as well
as for the individual farmers, if only the better land is
broken up at first. ' True, this particular argument does not
apply to a large part of the area covered in this report, since
much of the land was setiled long before the survey was
conducted. Tt would have been better to have conducted a
survey of this kind before the land was brought under cul-
tivation. Then certain of the lighter tracts, especially, might
have been held for range land only, and not broken at all.
Tt would have been a kindness to many of the then prospective
settlers if this had been done, as many of these settlers have



vill

abandoned their farms after wasting a great deal of money,
and vears of their lives, in a vain attempt to produce wheat
profitably in certain sections of the Sounding Creek Sheet..

Tt is true that in many cases rainfall is the main hmltmg
factor in crop production, but, in a given district, with a
given rainfall, different soil types differ greatly in their
crop- producing power, or ability to resist drought. The sand
and sandy loam soils, for example, are not nearly as drought
resistant as the loam and silt loam soils.

The results of crop, fertilizer and cultural method experi-
ments obtained at the larger government experiment stations
in our province do not necessarilv apply to all parts of the
province. The men in charge of the experiments recogmize
that it iz verv often necessary to determine whether the result-
obtained at the stations do or do not apply to the various local
districts. When planning extension experiments in various
parts of the province the soil maps should prove very valu-
able, since they would show where the plots should be placed
in order to represent important or extensive soil areas. The
farmers round about would then know whether a certain crop
or treatment could be expected to bring them results similar
to those obtained on the experimental plots, since the soil
maps would tell them whether the soils were, or were not,
alike. )

Similarly, the soil report tends to place the information of
one farmer at the disposal of other farmers. If one farmer
sees that another farmer on land classified the same as his, is
making more money, he can observe what crops the more
successful farmer is growing, and how he is working his land,
and. by adovting similar crops and methods he may expeet to
obtain similar results.

Within recent years cons1derable attentlon lns been paid
to the study of plant diseases in the prairie provinces, as it is
known that the Josses eaused by such diseases are frequentlv
very large. The prevalence of certain of these diseases, such
as grain root rot and potato scab, is probably influenced bv
the type of soil, and it would be interesting and important to
correlate soil types and plant diseases. Important relation-
ships might likewise be found to exist between soil types and
certain insect pests.

- If it is worth while to conduet surveys to determine our
mineral. timher and various other resources, and to map out
in detail the topographical features of the province. surely it
is worth while to take an inventory of our most important
natural resource, namely, the soil. Soil surveys are of the
greatest economic importance and furnish information that
can be secured in no other way.



Soxl Survey of Sounding Creek Sheet
Alberta

F. A. WYATT anp J . D. NEWTON*
(With Appendix 11 by J. A. Allan)

DESCRIPTION OF THE AREA

The Sounding Creek Sheet is located in south-eastern
Alberta, as indicated by the sketch map. It consists of an
area of 90 miles east and west by 48 miles north and south, and
its southern boundary line is 144 miles north of the interna-
tional boundary. More exactly, it consists of that portion of
townships 25 to 32 (inclusive)} which occupies ranges 1 to 15
(inclusive), west of the 4th meridian.

- The -eastern boundary of the surveyed: area is formed bv
the Saskatchewan boundary, and extends from a point about
four miles south of Compeer, on the Coronation Branch of
the C.N.R., south to a point about nine miles north of the Red
Deer River at Empress. The western boundary extends from
a point about fourteen miles north-west of Hanna, south to
the Red Deer River just south of the Hand Hills. Hanna,
the largest town within the area, lies in the north-west corner
of the Sheet.

“The soil map for the area above described represents 120
townships, or 2,764,800 acres.

The area covered by this report lies wholly within the
~treeless or bald prairie portion of southern Alberta, and almost
wholly within the large “Brown” soil belt of south-eastern
Alberta. The north-west corner of the Sheet, however, belongs
to the so-called “Transition” soil belt, which lies west and
north of the “Brown” belt, and separates the “Brown” from
the “Black™ soil belt. This “Transition” belt, as its name
implies, possesses intermediate properties, wh1ch in this case,
lie between those of the “Brown” and “Black” soil belts.

The surface of the Sounding Greek Sheet is, in greater part,
undulating or gently rolling. There are, however, some very
considerable areas of rolling, and even hilly land, especml]y in

—_
*Messrs. T. H, Mather, J. L. Doughty, and A. S. Ward assisted with the
field, analytical and mapping work during the course of the preparation of this

report.
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the eastern half of the Sheet, and in the north-west corner,
where the topography is influenced by the Hand Iills. The
extent of these rolling and hilly areas is shown by the hatch-
ing on the map, and is discussed later in connection with the
deseription of the various soil types. (See map and Plate 1,
Fig. 3.) '

The general elevation of the Sounding Creek Sheet is
about 2,500 feet. At the western end of the Sheet, on the
Iland Hills slope, the elevation is about 3,000 feet, and just
beyond the western end of the sheet the Hand Hills rise to an
elevation of 3,300 feet or more.

The southern half of the Sheet is drained by a number of
coulees and creeks which originate within the Sheet and run
south into the Red Deer River. The most important of these,
from cast to west, are: Alkali, Blood Indian, Berry, and Bull-
pound creeks. The northern half of the Sheet,. apart from a
fairly Jarge area in the north-west corner, is very largely
drained by Sounding Creelk, which originates within the
Sheet, and runs east and then morth through the morthern
half of the Sheet. These creeks, as a rule, do not carry water
at all seasons of the year. Dowling Lake, the principal drain-
age basin in the north-west corner of the Sheet, has no weil
defined outlet, and consequently contains a great deal of
alkali salt. There are a few small lakes in various parts of
the Sheet, containing, as a rule, a good deal of alkali salt.
Among these might be mentioned Dowling, Hand Hills, and

" Antelope lakes. Hand Hills lake, at the western end of the
Sheet, lies partly within and partly without the surveyed
area. Alkali sloughs and flats arve fairly numerous through-
out the area. Many of the sloughs and smalier lakes dry up
during the summer months of the drier years, but contain
water at all seasons during the years of heavier rainfall.
Apart from these scattered Takes snd sloughs the country is
naturally well drained. ‘

The soil material consists mainly of glacial drift. It is
doubtful if much glacial material from the Rockies was car-
ried as far east as the Sounding Creek Sheet. Considerable
material has been carried by the glaciers from north central
Canada, or from the region just west of Hudson Bay, althongh
most of the drift no doubt consists of material weathered from
the underlving sandstones and shales, and moved about to
some extent by glaciers and glmlal streams.
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The main towns or centers of population occur along the
railways. Hanna, a divisional point on the C.N.R. with a
population of about 1,400, is the largest center, and lies in
the north-west quarter of the Sheet. The principal towns
along the main line east of Hanna are: Youngstown, Chinook,
Cereal, Oyen, Sibbald, and, at the Saskaichewan border,
Alsaslt, Other towns and villages, along the Steveville branch
line south of Hanna, are Sheerness, Roselynn, Sunnynoolk,
and Pollockville. Sedalia and Loverna lie on a branch line
entering the north-east quarter of the Sheet, the latter at the
Saskatchewan horder, and, in the south-east corner of the
Sheet is located the village of Acadia Valley.

The transportation facilities for a large part of the Sheet
are good. The Goose Lake Line of the C.N.R., running from
Calgary to Saskatoon, traverses the area from west to east.
The Hanna-Steveville branch of the C.N.R. runs south from
Hanna through the western part of the Sheet, and the Hanna-
Warden branch runs north from Hanmna through the north-
west corner of the Sheet. A branch of the C.N.R. enters the
eastern end of the Sheet at Loverna, and runs through the
north-east quarter of the surveyed area, and another branch
of the C.N.R. which enters the eastern end of the Sheet south
of the main line, serves the south-east corner of the surveyed
area. Most of the farmers are located within easy reach of
these railroads, although, in some cases, it is necessary for
farmers to haul their grain a distance of twenty miles or
more. .

For the most part the district is well traversed by public
highways, of which the main ones are well graded dirt roads.
These roads are good during the greater part of the year.

CLIMATE

The climate of the Sounding Creek Sheet is typical of the
climate of the high plains region of Western Canada. It is.
characterized by long, bright, moderately warm summer
days, and bright, cold, dry, winter weather. There are
occasional high winds on this treeless plain, and the area is
in the path of the “Chinooks,” or warm south-west winds from
the Pacific, which bring about occasional thaws during the
winter. The climate is characterized by a high proportional -
amount of sunshine (2,354 hours per year as an average of
14 years). -
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Meteorological records show that evaporation from a free
water surface is greater on the treeless plains of Alberta than
in the park belt. This is in all probability due chiefly to the
higher and more frequent winds of the plains, For example,
the figures for May, June, July, August and September, 1919,
show evaporation from a free water surface to be 28.11 inches
at Claresholm, as against 19.25 inches at Olds. The evapor-
ation at both places was greatest during July. These records
indicate that losses of water by evaporation from a moist soil
of the treeless plain would be greater than from a similarly
moist soil of the park belt.

At no point in the Sounding Creek Sheet have meteoro-
logical records been kept for any great length of time; but
such records for the Medicine Hat Sheet are applicable to the
Sounding Creek Sheet.

Table I, compiled from the Dominion Meteorological
Records, shows the average seasonal distribution of precipita-
tion for a period of thirty years at Medicine Hat. This dis-
tribution is representative of the Sounding Creek Sheet. For
the annual distribution see Table II.
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Tapie I.—Seasowar DisrtripurioNn at Meprcine Har.
PRECIPITATION IN INCHES—YEARS 1885-1914

PRECIPITATION SNOW
] 2 Yoo ]
2 IR g od
2 | dzE ) &3 | B2 ) ez | iis
- 3052 FE S dgy En_ Ho@e
> o5 fEE | gYd 558 b SR Eis
<4Fm [CE 2] =p- 14 HE B B & [
December ....J 9,53 1.42 0.28 .0.91 4.7 12.0
January ....|] 0.61 1.72 0.00 1.12 6.1 16.8
February ...| 0.61 1.51 0.00 1.13 6.0 15.1
Winter....] 1.75 0.28 3.16 16.8
March ... 0.61 1.62 0.32 1.1% 5.0 16.2
April .. 0.61 2.26 0.80 0.87 2.4 12.9
May ...oveenee 1.75 6.29 1.41 3.32 .5 8.0
-Spring....| 2.97 2.53 '5.36 7.9
June ... 2.57 - 5.62 1.53 2.60 T 1.2
July coeeeeenns 1.73 4.86 0.78 3.79 [T
August .......| 1.51 5.66 0.11 7.60 | . | e
Summer..] 5.81 2,42 10.99 T
September .| 0.92 | 2.41 0.19 1.66 0.4 4.0
Qctober ..... 0.62 3.48 0.79 0.80 1.1 21.0 -
November o 0,72 3.11 0.51 0.31 6.4 31.1-
Fall........| 2.26 1.49 2,77 | 7.9
Year....] 12.79. 6.72 22.28 32,6

From Table I it may be seen that about 45 per cent. of the
average annual precipitation at Medicine IHat for the 30-year-
period, 1885-1914, fell during the summer months; that the
growing season, May, June, July and August, received almost
60 per cent. of the yearly rainfall, and that approximately 76
per cent. fell during the months of April to October inclusive,
With such a favourable distribution the rainfall is decidedly
more effective in producing erops than a similar annual pre-
cipitation would be, provided it were more largely distributed
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over the winter and early spring seasons. At best, of course,
the average annual precipitation is rather small,

It may be noted that there occur great differences in the
annual rainfall, as that of the driest season is less than one-
third that of the wettest season. This fact may be further
perceived by referring to Table II. There is probably as much
proportional variation in the distribution of the snowfall as
of rainfall, and the soils of the Sheet are often lelt bare for
long perieds during the winter months, which permits them
to dry out to some extent, and occasionally blow. Soil drift-
ing, however, is by no means as great a problem as in the Mac-
leod Sheet to the south-west.

Rainfall records have been kept at Medicine Hat since
1885. In Table II, however, only the records for the 21-year
period, 1904-1924, are given, thus making it possible to give
the records for the same years at Lethhrldge and IEdmonton,
for the purposes of comparison.

TABLE IT.—Precierrarion Recorps ror Meprcine Har,
Lerusrinee axp EpmoxnTon, 1904-1924,

Rainfall in Inches

Year Medici
EH:icme Lethbridge Edmonton

1904 v 9.70 11.80 19.87
1905 i eeceene 8.99 13.78 15.586
1906 i recieenae 12.62 22.48 19.35
19807 orvrrrericmrerriaererrarees 6.86 15.50 16.62
1908 e 10.22 16.37 12.60
1909 e 9.78 11.69 12.94
1910 e eees 7.65 7.97 14.98
1911 e 16.24 21.28 20.67
1912 i 10.58 13.21 20.18
1913 s 13.62 14.17 19.54
1914 e 12.17 17.58 25.29
1815 reeriinaees 16.13 17.40 18.64
1816 coorveiriveereeiereeeminee 17.90 25.92 20.95
1917 oirviireeeararrarnees 11.13 18.87 15.25
1918 ieicrinicnennnnnne 10.19 8.94 17.86
1919 rmrieeieenieianennnenaas 7.66 13.36 16.43
1920 ormircreereverariarnarens 10.74 14.05 18.16
1921 viiiiicinieencianens 11.74 12.13 15.22
1922 e 11.34 13.22 13.73
1923 civrrccrernen e 13.64 16.40 16.91
1924 eiveenerninans 9.86 16.00 18.76°

Average...,........ 11.35 15,03 17.59
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From Table IT it may be noted that for the three points
mentioned,-during the wettest year there was, approximately,
from two to four times as mmuch rainfall as during the driest
vear. During seven of the twenty-one years, 1004 to 1924,
.the annual rainfall at Medicine Hat dropped below 10 inches,
and in two of the years at Lethbridge the anmual rainfall
wag less than 10 inches. At Edmonton, however, the lowest
record for this period was 12.5 inches. The average annual
precipitation was lower at Medicine Hat than at either of the
other two points referred to. It should be mnoted, however,
that the precipitation records at Medicine Hat are not quite
representative of the entire Sheet. For example, the rainfall
near the Hand Hills, in the north-west corner of the Sounding
Creek Sheet, is usually somewhat greater than at Medicine
Hat.

When the annual precipitation is below a certain minimum
it is almost impossible to produce a crop for that year, and
what little rainfall does come has a very low efficiency factor.
This is discussed in connection with the topic of agriculture.

The frost-free periods have a considerable bearing upon
the risk in producing certain of the farm crops, and usually
we may expect the time taken to mature the crop to be longest
during the wettest years; thus the danger from frost would
be increased for the wettest years. ‘

The average length of the frost-free period for the twenty-
three years from 1902 to 1924 was 127 days at Medicine Hat.
109 days at Lethbridge, and 90 days at Edmonton.

The shortest frost-free period in any one year, at any one
of the three places was §2 days; this short period occurred at
Iidmonton in 1918. The shortest frost-free period at Leth-
bridge was 70 days (1902) and at Medicine Hat 98 days
(1917).  The longest frost-free period at Edmonton was 118
days, at Lethbridge 142 days, and at Medicine Hat 148 days.
In only one year out of the twenty-three was the frost free
period less than 100 days at Medicine Hat, and in only séven-
vears at Lethbridge, but at Edmonton the frost-free period
was less than 100 days in seventeen out of the twenty-three
years. _

It should be noted also, that the frost-free period is not
usually as long as the growing season for wheat and many
other crops. As a rule the earliest fall frosts are too light
to damage the ripening wheat, and the late spring frosts
seldom affect the wheat crop seriously.
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As previously stated, the climate of the plains area is
characterized by moderately warm summer weather, and cold,
dry winter weather, with a high proportional amount of sun-
shine, and occasional high winds. An idea of the variations
in temperature may be obtained from Table III taken from.
the Dominion Meteorological Records for the ten-year period,
1805-1914. In order to make clear the various column headings
in Table III let us consider the December figures in the upper-
most line, ' ‘

The first column, first line, simply states the average or
mean temperature for December throughout the ten-year
period. :

In the second column, first line, is given the mean or aver-
age maximum temperature for December. This is obtained as
follows: an average of the highest daily temperatures of each
of the ten Decembers is taken and 30.8 represents an average
of these ten figures thus obtained. The mean minimum tem-
perature for December is calculated similarly for column three.

In the fourth column, first line, is given the highest
monthly mean, which in this case represents the average tem-
perature of the warmest December during the ten-year period.
Similarly, the figure in the fifth column represents the aver-
age temperature of the coldest December that occurred during
the ten-year period.

In the sixth colunm, first line, is given the highest or
warmest December temperature that occurred in the ten-year
period, and in the seventh the lowest, or coldest.
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Tapir III.—MonNTHLY, SEAsONAL AND ANNUAL MEANS AND.

ExrtreMES aT MEDICINE HaT, ALBERTA, 1905-1914.

TEMPERATURE
Month g E wt » ga g
g g | 85, | %% g ]
§ | §% | B5 | 5EE | EEE| &% | &3
= == bo3 Hesg | ad=E )] A3
December ... 21.1 | 30.8 | 11.4 | 29.4 | 15.0 64 —32
January ........| 11.83 |-21.5 1.0 | 26.3 |—8.1 56 —41
February .....| 16.5 | 27.0 | 6.0 | 25.8 | 9.6 | 64 | —A44
1 |
Winter........ 16.3 26.4|: 6.1 :1 64 | -—4d
1
30.5 | 42.9 | 18.1 | 45.0 | 17.5 | 84 | —22
46.1 | 60.1 | 32.2 | 54.7 | 36.8 | 96 | — 3
54.6 | 67.4 | 41.7 | 58.2 | 485 | 99 15
43.7 | 56.8 | 80.7 '| 90 |, —22
)
1
JURe oo 641 | 77.1 | 51.1 | 68.6 | 59.2 | 102 20
July o, 69.2 | 83.4 | 55.0 | 75.6 | 65.1 | 104 . 38
AUBUSE oo | 66.3 | 80.8 | 618 | 60.8 | 6.0 | 108 31
Summer......| 66.5 | 80.4 | 52.6 3 104 30
September ..... 58.1 | 71.5 | 44.6 | 63.1 | 51.5 | 92 20
October ......... 46.2 | 57.8 | 347 | 51.8 | 42.4 | 85 2
November ....... 825 | 42.4 | 22.8 | 38.5 | 20.7 69 —26
Fall.......... 45.6 | 57.2 | 84.0 1 92 | —=28
1
|
Year.... 43.0 | 55.2 | 30.8 104 | —44

The yearly mean or average temperature is 43 degrees
Fahrenheit. The mean maximum yearly temperature is about
55 degrees. This figure represents an average of the highest
daily temperatures throughout the year, for the ten-year
period under consideration. Similarly, the mean minimum
yearly temperatuve, which is about 39 degrees, represents an
average of the lowest daily temperatures throughout the year,
for the ten-year period under consideration.
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The highest temperature recorded is 104 degrees, and the
lowest 44 degrees below zero. However, these extremes do
not give a correct idea of the usual variations in temperature.
A better idea of ordinary temperature variations is given by
» consideration of mean maximum and mean minimum tem-
peratures. The mean maxmium for winter is about 26 de-
grees, and the mean minimum about 6 degrees; in other words,
the average highest temperature for winter is several degrees
below freezing, and the average lowest is about 6 degrees
above zerc. The mean temperatures for spring and fall are
about equal to one another, although it will be observed that
the fall is a bit the warmer.

The mean temperature for summer is about 66 degrees,
the average maximum being about 80 degrees, and the average
minimum about 53 degrces. During this season the mercury
seldom reaches the 100 mark, and very rarely goes down to
the freezing point. TIn general, the summer has long, warm
days of bright sunshine which permits of very rapid growth
of crops. The nights are cool.

AGRICULTURE

The big rush of homesteaders, with its consequent develop-
nient of the grain farming industry, began in 1909 and con-
tinued for the next three years. Previous to 1909 the agricul-
ture of the Sounding Creek Sheet consisted almost wholly of a
limited number of ranches.

Most of the farmers throughout this area keep little live-
stockk and practice mixed farming to but a very limited
extent. As a rule they depend on the wheat crop as the chief
source of income. ‘

A large proportion of the area is uncultivated, and ranch-
ing is still practised in various places. It is altogether likelv
that much of the unoccupied land, of which a good deal was
homesteaded and then deserted, will again be used for ranch-
ing in the near future.

The number of cultivated acres in the Soundmg Creek
Sheet can be computed only very roughly. If we estimate the
untilled areas on our township maps, surveyed in 1924 and
1925, and add to this area the eroded, river bottom, and water
areas, there are left about 644,000 acres or approximately 23
per cent. Considerable areas of the cultivated land were aban-
doned in 1926 and 1927, and it is now doubtful if more than
20 per cent. of the land in this Sheet is being cultivated.
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TaBLe IV.—AcreacE or Various Crors Propucmp 1N
Sounpine Creeg Sueer (1915-1920).

CROPS
Year
Wheat Oats Barley Rye ‘ Flax Total

1915:

Acres .eceianns 92,087 84,869| 3.064 454 4,343| 134,817
19;/1:3 Total Crops 68.3 25.8 2.3 0.3 3.2 e

ACTES e, 94,379| 28,561 2,800 675 5,371| 181,786
9% Total Crops 71.6 21.6 2.2 0.5 TS i
1917: - -

Acres .oooeieen, 85,370] 80,334 8,262 837} 10,998] 185,801

% Total Crops 45.9 43.3 4.4 0.4 6.0 wrererinees
1918: -

Acres .vveernnnns 134,464| 36,442 4,930 678] 3,716{ 180,230

% Total Crops 74.6 20.3 2.7 0.3 2.1 i
1919: :

Acres ..ocoecenen. 247,740| 27,020 1.003| 1,628| 7,650 285,041

% Total Crops 86.9 9.4 0.3 0.5 2.7 e
1820:

Acres .............|391,153| 62,006| 2,319| 2,685| 15,411| 473,574

% Total Crops| 82.6 13.2 0.5 0.5 3.2 e

The data in Table 1V, showing the acreage of various crops
produced in the Sounding Creek Sheet are obtained from the
Provincial Annual Reports of Agriculture, and are the figures
given for the constituency of Acadia. It will, therefore, be
understood that the figures in this table are simply estimations
of the crop acreage of the Sounding Creek Sheet.

Whilé Table IV includes figures for only six years, it is
sufficient to show the general distribution of the various
agricultural crops of the Scunding Creek Sheet, and it will be
observed that the wheat and oat crops nearly always make
up over 90 per cent. of the total crop area, and that wheat
is usually grown to a much greater extent than oats. There
is a small proportion of the total crop area devoted to corn,
alfalfa, cultivated grasses, and other crops, not mentioned in
Table IV, but exact figures for these crops are not available,
and they are, therefore, omitted from the table.
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TasLe V.—CoxparaTive Y1eELDS oF CROPS IN ALBERTA.
BUSHELS PER ACRE—13-YEAR AVERAGE, 1910-1922

Constituency %vpﬁgﬁ Y“th}:l::{ Oats Barley Rye Tlax

Acadia®* ... .| 14.838 | 14,19 | 23.77 18.29 | 10.66 5.95
Claresholm ..........| 19.24 | 20.567 | 31.11 | 21.10 | 18.69 | 10.57
South Edmonton ..| 23.76 | 22.58 | 86.46 | 28,60 | 17.76 | 11.58

Aver. for Province| 19.52 | 19.30 | 31.71 | 22.81 | 18.17 8.87

#14.year average, 1913-26.

Figures for the comparative yields in bushels per acre
obtained in the principal constituency (Acadia) of the Sound-
ing Creek Sheet are recorded in Table V. These were taken
from the Annual Report of the Department of Agriculture of
the Province of Alberta for the year 1922. Yields for the
constituencies of Claresholm and South Edmonton, and for
the province as a whole, aré also included in this table, in order
to compare the yields of the Sounding Creek Sheet with the
vields of the moister sections to the west and to the north, and
with the average yield of the whole province. It will be
observed that the yields obtained in the Sounding Creek area
are distinctly lower than obtained in districts al some distance
to the west and to the north, and lower than the average
yields for the whole province. For example, the average yield
of spring wheat, the principal crop of the Sounding Creek
Sheet, is 14.38 bushels, whereas the average for the whole
province is 19.52 bushels.

The yields in Table V are obtained from threshers’ re-
turns, and are the most reliable estimates we have, yet they
do not tell the entire story. The threshers’ returns include
the bushels actually threshed and the statement as to the
acres thus represented ; but, in the first place, the exact acreage
iz not always known, and, in the second place, a considerable
portion of the crop seeded may never be threshed in the poorer
seasons. Therefore, the returns are very good estimates for
the better crop years, but are somewhat too optimistic for the
poorer years.

The amount and distribution of annual rainfall are two
of the most important factors in the production of crops in
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the Soun&ing Creek Sheet. In order to show the relationship
of wheat yields, total precipitation, and precipitation during
the wheat growing months, Table VI, has been constructed.

At no point in the Sounding Creek Sheet have consistent
rainfall records been kept for the years for which wheat yields
are reported in Table VI. However, the rainfall for this
Sheet must be very similar to that of the Medicine Hat Sheet
since the native vegetation and the soil profiles are very
similar. The annual yields of wheat are for the Acadia con-
stituency, which is almost identical in area a,nd location with
the Sounding Creek Sheet.

From Table VI, it is quite evident that the fluctuations
in wheat yields are quite closely related to the fluctuations in
rainfall,

The average annual yield of wheat is 14.38 bushels and
the average annual precipitation is 12.33 inches. The extreme
variation in yield is from 5.4 to 40.4 bushels per acre, whereas
the extreme variation in annual precipitation is from 7.66 to
17.90 inches,

TaprLe VI.—Y1ELpS, SEASONAL AND ANNUAL PRECIPITATIONS.

1913-1926.
e n s Bushels per
Wheat per |Erecipitation Annual inch of
Year acre, bus. April, May, |precipitation annual
June, July precipitation
17.91 7.10 153.62 1.31
8.87 2.89 12.17 73
40.39 10.97 16.13 2.50
29.11 10.70 17.90 1.61
18.00. 3.31 11.13 1.61
5.39 3.52 10.19 0.53
5.52 3.74 7.66 0.72
“15.73 5.46 10.74 1.47
7.93 6.71 11.74 0.67
6.70 6.51 11.34 0.58
20.83 9.78 13.64 1.52
6.0 1.69 9.86 0.61
10.0 7.61 14.61 0.68
9.0 3.67 11.90 0.75
}
AVErage ...ccooreiireies 14.38 5.97 | 12,33 1.18
|
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The lowest yield does not always occur during the season
of lowest rainfall, neither does the highest yield always occur
during the season of greatest rainfall, otherwise 1916 should
have shown the highest yield. Other factors, such as a suc-
cession of either wet or -dry -years, distribution of rainfall,
severe frosts, crop diseases, etc., prevent absolute harmony
between rainfall and yields. However, in general, the seasons
of low rainfall are the seasons of low yields, and likewise the
seasons of high rainfall are the seasons of high crop yields.

Ags previously pointed out, the economic efficiency of a
unit of rainfall is generally comparatively low during the
drier seasons, since the rainfall during such seasons is suffi-
ciently low to materially reduce, or even almost inhibit, the
maturing of crops. By dividing the yield figures by the
rainfall figures for the corresponding year we obtain figures
representing the bushels of wheat produced for each inch of
rainfall. Such values for the 14 years are reported in Tabie VI,
There is o great amount of variation from season to season:
the drier years prodaced only about .5 bushels of wheat per
inch of annual rainfall, whereas 2.5 bushels were produced in
1915 for a similar unit of rainfall. As an average of the 14
years, each inch of annual precipitation produced 1.16 bushels
of wheat. The efficiency of a unit of rainfall in the Sound-
ing Creek Sheet is very similar to rainfall efficiency in any
other part of the drier belts of Alberta as shown by the
following summarized tabulation.

POUNDS OF WATER REQUIRED TO PRODUCE ONE
POUND GF DRY MATTER.

Sounding Creek Medicine Hat Macleod
Sheet ’ Sheet Sheet
Grain and Straw............. 1628 1642 1701
Grain only (wheat) ....... 3256 3284 3402
Bushels of wheat per acre
per inch annual ppt. .... 1.16 1.15 1.11

It is shown, in Table VI, that each inch of annual rainfall
produced as an average of 15 years, 1.16 bushels of wheat per
acre. From this it may be calculated that each pound of
wheat (grain only) required about 3,256 pounds of water.
Now, if we assume that the yield of straw per acre is equal to
the yield of grain we have an average water requirement of
1,628 pounds per each pound of dry matter produced in the
form of the wheat crop.
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These figures represent the actual conditions as they exist
in the Sounding Creek Sheet, according to the present system
and methods of farming.

The relationship of crop yields to the evapo-transpiration
and run-off water, or to the sum of the quantities of water
removed from the soil by evaporation, transpiration through
plants, and run-off, is clearly shown. The water requirement
1s undoubtedly too high, and the farmer, by paying more
attention to crop rotation, fallowing, and other cultural prac-
tices, should be able to materially reduce it. For example, the
introduction of summer fallow substitutes, such as corn, would
almost certainly lead to a more efficient utilization of avail-
able moisture.

On account of a series of dry years much of the land that
had been homesteaded and broken for wheat farming was, a
few years later, deserted, and this land has become very
weedy, Russian thistle being especially abundant. Gradually,
however, these weeds are being displaced by native grasses,
and eventually a good grass sod will be formed, and the land
will once more be valuable as pasture or ranch land, No doubt
this process could be hastened in many places by sowing suit-
able grass seed.

Even yet settlers are moving away from the district, and
it is evident that the unmodified wheat farming practice ean-
not be depended upon as a permanent system of agriculture.
Where suitable water supplies are available from wells or
rivers, some live stock should be kept and some forage or green
feed crops should be grown in addition to the wheat crop.
Among the forage crops which might be suggested are rye,
oats, corn, brome grass and . sweet clover. It is possible to
produce green feed for live stock in dry years when the wheat
crop is not satisfactory. Cattle and sheep should be kept in
greater numbers, and some of the land could then be left in
pasture at all times.

For much of the rougher land, however, and for some of
the larger sand areas, the only solution would seem to be-to
turn the land back to ranching. Here again, of course, an
adequate water supply is essential. Increases in cattle and
sheep ranching are to be expected.

SOILS OF THE SOUNDING CREEK SHEET.

The soils of the Sounding Creek Sheet (see accompanying
map) consist chiefly of Glacial drift derived largely from the
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material weathered from the underlying formations. Some
of the drift material, however, was undoubtedly carried long
distances by the Keewatin glaciers which moved down from
the Hudson’s- Bay region. The formations underlying this
glacial drift material were laid down during the upper
Cretaceous Period. (For detailed statement of the geology of
this area, see Appendix II, by Dr. J. A. AHlan.) The Sounding
Creek Sheet is underlaid, from east to west, by the Belly River,
Bear Paw, and Edmonton formations, and, at the western end,
by a small area of Paskapoo formation in the vicinity of the
Hand Mills. ' The glacial drift and boulder clay overlying the
various formations varies in thickness from a few inches to
more than two hundred feet. In a few locations there is no
covering of drift, and the country rock may be scen at the
surface, weathering in place. The underlying formations con-
sist mainly of sandstone and shale or clay, each of which
forms a somewhat different soil on erosion. (See Plate 3,
Fig. 1.) .

The general effect of glaciation has been to level up the
lowest areas and leave a wide plain. This plain is by no
means uniformly level, however, as it varies considerably in
elevation, and it is cut up by many drainage channels consist-
ing of coulees (see Plate 1, Fig. 2), creeks, and, in the south-
west corner, the Red Deer River. A good deal of the plain is
rolling in nature, and in some parts it is quite hilly (see Plate
1, Fig. 3). About 40 per cent. of the land in the eastern half
of the Sheét is of a rolling and, occasionally, hilly nature, and,
in the north-west quarter of the Sheet, there iz a large area
of rolling land in ranges 15 and 16 (see map). The rolling
and hilly land of the Sounding Creek Sheet was largely formed
by glacial deposits and post glacial erosion, with the exception
of that part oceurring in ranges 15 and 16, which undoubtedly
consists largely of eroded or worn down extensions of the
Hand Hills (see Plate 3, Fig. 1).

Much of the glacial material remains in nearly the same
position as. when deposited by the melting ice sheet. There is
evidence of only a moderate amount of reworking of the
materials. Some of the rolling and hilly areas are rather
stony and gravelly, and are evidently morainal formations
(see Plate 1, Fiig. 8.) Much of the rolling area at the western
end of the Sheet is not morainal in nature, but was evidently
formed by the erosion of the Hand Hills plain. Water-worn
stones scattered over certain parts of this rolling area have
come from the formation capping the Hand Iills (see Plate
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2, Fig. 1). It will be observed that most of the important
sandy loam, sand, and mixed areas occupy positions adjacent
to lakes, flats, or drainage channels, where sorting by water
has undoubtedly been responsible for the deposition of sand.
Many of the levelér areas (see Plate 1, Fig. 1) of intermediate
and fine soil were laid down in temporary lakes developed
when the glaciers were melting and temporarily damming up
_ the natural outlets,

As previotisly stated the underlying formations consist
lergely of sandstones and shales. The sandstones are composed
of the finer grades of sand held together by clay, some of
which apparently is calcareous. Typical shales are made up
largely of clay, but these shales are often very sandy, with clay
as the chief binding material. Thus it might be expected that
the weathering of these country rocks, and the subsequent
mixing and reworking of the materials, would give rise to
soils of intermediate character. In some instances the re-
working and assorting by water has been carried on to such a
degree as to separate the weathered materials into areas of
sand and clay, or clay loam. For the most part, however, the -
soils are intermediate in texture, and intermediate soils are,
after all, the most desirable general purpose classes of soils.

The figures in Table VII show that over half of the area
- of the Sounding Creek Sheet consists of loam and silt loam
- soils, and that about four-fifths of the area consists of soils
of medium to heavy texture. The lighter types, sands and
sandy loams, make up about eleven per cent. of the total, while
the mixed, eroded, alkali, and water areas occupy about seven
per cent. Only about five per cent. of the soils consist of clays
and clay loams, or soils sufficiently heavy to cause some
difficulty in tillage operatioms. It is rather fortunate that
such a large proportion of this area consists of soils of medium
to heavy texture, with good subsoils, since such soils absorb and
carry more moisture from one season to another than do the
lighter soils.



18 Bulletin No. 18

TapLe VII.—Various Sorir Types 1IN THE SOUNDING
CrEEX SIEET.

Soil Types. Acres. % of Total.
SANA Lo 80,928
Sandy Loam ... 245,499
Course Sandy Loam ......ccecieeereveearereneinn 9,504

e

Loam . e 1,231,577

2.3

8.8

0.3

4.6

Silt Loam ...ceceeeeeieeeceeanns 244,656 8.8
Clay Loam ....... 81,200 3.0
Clay ovvievernne 51,066 1.8
55,482 23.1

51,608 1.8

118,760 4.3

15,213 0.5

................................ 19,307 0.7

5

TOtal e i ( 2,764,800 100.0

Total rolling arveas ............ ‘ 581,728 21.8
Total hilly areas ................ \ 69,120 | 2.5 .

The colors of the soils of this Sheet vary as follows: very
dark brown, dark brown, reddish brown, light brown, dark .
gray. The subsurface soils and subsoils are almost invariably
light colored, varying from very light brown to gray or light
gray, and in some cases they are almost white. :

The organic matter extends down from a few inches to
abont a foot, with an average of perhaps four to seven inches.
In some instances these soils are deficient in organic matter,
and in no instances do they contain as much organic matter
as the soils in some other parts of the province, but they are
fertile for the most part, and respond with excellent erop
vields when the supply of water is sufficient. They are gen-
erally well supplied with the mineral plant foods (see Table
VIII). The surface layers are lowest in limestone, because
this constituent is readily leached into the lower layers, and
because plants absorb more caleium from the surface than
from the subsoil.

Brief descriptions of the two most characteristic loam
profiles found in the Sounding Creek Sheet are given below:

No. 1. This profile is characterized by its relatively
shallow A and B horizons and the nearness of the lime layer
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to the surface. A,: Average thickness 4 to 6 inches; brown
loam to silt loam; granular tendency and almost never acid
in reaction. - A, or B,: average thickness 4 to 8 inches; brown
gilt loam; indication of columnar structure, though somewhat
granular. B, not always casily distinguished from A, B,:
average thickness 8 to 12 inches; gray silt loam to clay loam;
no pronounced structure; this is the lime layer and may be
encountered at depths varying from 9 to 22 inches. C: parent
glacial drift; gray silt loam to clay loam; spotted or streaked
with occasional iron stains; this parent material is relatively
high in lime, Stones may occur throughout the entire profile.
(See Plate 4, Fig. 1.)

No. 2. This profile of the “blowout” area is characterized -
by its relatively shallow A and B horizons,, but differs from
profile No. 1 in that the A horizon is often absent from the
" slick spots; the lime is found relatively nearer the surface;
the B layers are much heavier in texture and very impervious
to water. The A, horizon is similar in texture and structure
to that of profile No. 1, but is usually very slightly acid in
the “blowout” areas. B, : very shallow, heavy in texture and
decidedly granular. B,: decidedly granular, heavy clay loam;
this is the lime layer and is encountered at depths varying
from 6 to 12 inches. TheB layers are very impervious to
water. C: parent glacial drift; gray clay loam to clay;
spotted with lime accumulations and iron stains. Very simi-
lar to the corresponding horizon in profile No, 1. Glacial
stones are less abundant in this soil class than in the case of
profile No. 1. (See Plate 4.)

SAND.

The sand areas constitute only about two or three per
cent. of the soils of the Sounding Creek Sheet. By definition
they contain less than 20 per cent. of clay and silt, and 80
per cent. or more of sand (sce Appendix I). They belong
chiefly to the medium sand class, since they are made up very
largely of medium sand, but in certain parts they grade into
find sand, and occasionally into coarse sand. The subsurface
and subsoil, as a rule, have about the same texture as the
surface soil, and the sand layer varies in depth from a few
feet to upwards of thirty feet, especially in the dune areas.

The topography of sand dune areas is, for the most part,
undulating, but there is an area of rolling sandy scil in the
north-east corner of the Sheet, and sand dunes are to be found
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scattered over the two main sandy areas, as indicated on the
map.

In color the surface soil varies from dark brown to light
brown, and the subsurface and subsoil from light brown to
gray. The color of the surface soil is influenced by the
amount of organic matter present, and the depth of organic
matter varies from practically nothing, in some of the active
dune areas, o perhaps six or eight inches in the better areas.

The sand areas of this Sheet have been formed by the
weathering of the underlying sandstones, belonging chiefly to
the Belly River, Bearpaw, and Edmonton formations. As
previously observed, most of the important sand, sandy loam
and mixed areas occupy positions adjacent to lakes, flats, or
drainage channels, where sorting by water has undoubtedly
been responsible for the deposition of sand. The largest sand
area, by far, occurs in the north central part of the Sheet, or
north of Youngstown, in the vicinity of Antelope Lake. Then
there is an area of sand in the north-east corner of the sheet,
and another relatively small area occurs on the eastern edge
of the Sheet, south of Alsask. Apart from these there are no
large or important areas of sand.

These sands are incoherent in nature and blow readily if
the grass covering is disturbed. Dunes are to be found in
parts of the large sand areas (see soil map). The dune areas
cannot be successfully cultivated, and should be kept covered
by native vegetation, if possible, to prevent their further
gpread.

In many places the native ve%etation is characteristic of
sandy soils in the southern part of the province, and includes
sand grass, spear grass, and a native legume calied buffalo
bean.

These sands absorb water readily and are naturally well
drained, but they do not retain much of the absorbed water.
The excess water percolates rapidly until it encounters im-
pervious layers, where it is usually beyond the reach of
ordinary crop plant roots. For this reason crops on sands
suffer readily from drought. Moreover, the reserves of plant
food, as shown in Table VIII, are not nearly as great in sands
as in the heavier soils. Tt will be seen that the nitrogen.
content of sand is only about one-third as great as that of the
heavier soils. These sands should be devoted largely to the
production of permanent natural grasses, or such grasses as
brome and western rye, for pasture, and thus avoid, as far as
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possible, any further drifting of soil and formation of sand
dunes. ‘
‘ Coanse Sanpy Loam,

The coarse sandy loam soils constitute less than one-half of
one per cent. of the soils of the Sounding Creek Sheet. DBy
definitiéon sandy loam soils contain 50 per cent. to 80 per cent.
of sand, and less than 20 per cent. of clay (see Appendix I).
These soils are fairly light in texture. There are only two
relatively small areas in the Sounding Creek Sheet classified
as coarse sandy loam, and these are so-called becauss they
contain a good deal of coarse sand and fine gravel. One of
these areas occurs on the eastern edge of the Sheet, south of
the Goose Lake Line, and the other occurs on the northern
edge, west of the large sand area previously discussed. The
topography of both of these areas is undulating rather than
rolling. The coarse sandy loams absorb water readily, and
retain it better than the sands, but not as well as the finer soils.
Hence crops on sandy loams suffer more severely from drought
than crops on heavier classes of soil, but less severely than
crops on sands. The two areas referred to are not extensive
and it seems advisable that they should be devoted to the
production of permanent natural grasses, or such grasses as
brome and western rye, for pasture.

Meprom Sanpy Loaw.

There are numerous scattered areas of sandy or medium -

sandy loam soil in the Sounding Creek Sheet. The largest
of these surrounds 2 large sand area in the north central part
of the Sheet, or lies north of Youngstown, Scotfield, and
Dobson, but most of the sandy loam areas are relatively sma
(see map). They constitute altogether about nine per cent.
of the total area of the Sheet. These soils are fairly light in
texture. Generally the subsurface soils and subsoils are heavier
than the surface soils, but this is not always the case. There
are some small patches within the fine sandy loam areas
which are lighter or heavier than the general class; but which
are not large enough-to outline separately in a survey of this
kind. In some cases, also, there is no sharp divisional line
between different soil classes, but a gradual transition from
sandy loam into sand, on the one hand, or into loam on the
other, and in these cases the divisional line was chosen ar-
bitrarily. The soil map shows that in most cases the soil classes
adjacent to sandy loam are either sand or loam.
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The topography of the sandy loam areas is for the most
part undulating, but there are occasional areas within this
Sheet where the sandy loams are rolling or even hilly.

The color of the surface soil is generally dark brown, but
it varies from dark brown to light brown, and the subsurface
and subsoil vary from light brown to gray. The organic mat-
ter layer varies in depth from about four inches to about one
foot.

The sandy loams absorb water readily and retain it better
than the sands, but not as well as the finer soils. The excess
percolates to a depth greater than that of the ordinary plant
roots, or until it encounters less previous layers. Hence crops
on sandy loams suffer more severaly from drought than crops
on heavier classes of soil, but less severely than crops on sands.
Tfurthermore, the average sandy loam is more fertile than the
average sand, being richer in nitrogen, phosphorus, potassium,
calecium and magnesium, and for this reason, also, may be
expected to produce better crops (see Table VIIT). Since
sandy loams are relative loose and open, and drift rather easily
when the organic matter content is reduced, a cvopping system
should be followed which would tend to maintain the soil’s
supply of fibre and fertility. Grassessuch as brome and west-
ern rye, and legumes such as sweet clover and alfalfa, should
be grown at intervals in the rotation.

Loam.

The loam areas, apart from the blowout phase, constitute
about forty-five per cent. of the total area of the Sheet, and
are therefore more extensive, by far, than any other class of
soil. By definition (see Appendix I) the loams contain less
than 20 per cent. clay, less than 50 per cent. silt, and less than
50 per cent. gravel and sand. The proportions of sand, silt,
and clay are, therefore, such as to impart no predominating
property of one constituent, and the soil is intermediate in
character. In practise, of course, the loam areas are not alto-
gether uniform, and this is particularly true of the rolling and
hilly phases. There are some patches of loam that are lighter
or heavier than the gemeral class, but these are not large
enough to outline separately in a survey of this kind. In some
cases, also, there is no sharp division line between the different
soil classes, but a gradual transition from loam into sandy
loam, on the one hand, or into a heavier class of soil on the
other hand, and in these cases the divisional line was, of
necessity, chosen arbitrarily.
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Loam is the predominating class of soil in the eastern half
of the Sheet; then there is a wide belt in which blowout Ioam
is the principal class of soil, and, at the western end of the
Sheet loam again predominates. The blowocut loams will be
discussed separately, however.

The topography of the loams is in part undulating or
gently rolling, in part rolling, and occasionally hilly. The
rolling and hilly phases may be distinguished on the soil map
by a special cross-hatching. It will be observed that they are
together about as extensive as the undulating or gently rolling
loam areas.

The surface soils vary in color from very dark brown to
brown, with dark brown predominating, and the subsurface
and subsoils vary from brown to light gray, with gray pre-
dominating. The organic matter layer varies in depth from
about six Inches to about one foot, the average depth being
closer to the former figure than to the latter.

In various places within the Sheet the loams are more
fertile or more favorably located in relation to rainfall than
they are throughout the Sheet in general.” The rolling loam
area in the north-west corner of the Sheet is really an exten-
sion of the Hand Hills, and is, on the whole, relatively fertile.
The loam area just south of Sheerness has also been influenced
by the Hand Hills, and is likewise relatively fertile. Other
areas of relatively fertile loam farther east might also be
mentioned, but these areas are comparatively small.

The loams absorb water readily, and retain fairly large
quantities of moisture that may be used by crops in periods of
scanty rainfall, or carried over from season to season. In fact
the loam and silt loam classes are very desirable from the
standpoint of resistance to drought. Furthermore the average
loam is relatively fertile (see Table VIII). TIf surface soils
are compared 1t will be observed that loam confains as much
pitrogen. and organie matter as any other soil class except
clay, and contains as much phosphorus as any other class
except clay loam and clay. Loams are. therefore, desirable
from the standpoint of texture and fertility, and are adapted
to a wide variety of corps.

The agricultural value of land is often greatly reduced bv
the presence of many stones. It is therefore important fo
refer to certain of the loam areas which are especially stony.
Stones are numerous along the Sounding Creek and tributary
coulees and erosions in township 30, ranges 5, 6, 7, and 8, and
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especially in township 80, range 5. Stones are also rather
plentiful in the south-east quarter of the Sheet, in the rolling
loam areas lying north, east and west of Acadia Valley. In
sonie of the rolling loam areas south of Cereal, or west of
Aikali Creek, stones are numerous, and in the south-west
corner of the Sheet, near the Red Deer River, the loam soil
is rather stony for cultivation.

Losy (Browoor Puase).

The very large area in the western half of the- Sheet,
classed as blowout-phase loam, and distirignished on the map
by a special color, constitutes about twenty-three per cent. of
the total area of the Sheet. In general topography these soils
are undulating or gently rolling. Stones are numerous along
the various erosion courses, creeks, and coulees within this
area, particularly in the south-west quarter of the Sheet, where
the principal drainage courses referred to are, IBlood Indian,
Berry, and Bullpound Creeks.

Many areas of soil of this peculiar nature are to he found
in south-eastern Alberta, in the other prairie provinces and
the United States, and in other parts of the world. Numerous
shallow depressions or “blowout spots” varying in depth
from aboub six inches to about eighteen inches, irregular in
shape, but varying in diameter from about five feet to about
© fifteen feet or more, are to be found throughout the entire
area (see Plate 2, Fig. 2). In some places these depressed
spots are very numerous and make up nearly half the entire
surface, but for the most part they are not so numerous, and
in some places there are only a few scattered depressions or
“blowouts.’

Depressed spots of this nature are given various names,
such as “blowouts,” “burnouts,” “slick spots,” etec. Often the
depressions are almost bare, or but scantily covered with grass,
although the surface soil round about is covered by prairie
grass. An examination of the seil structure reveals the fact
that the surface of the depression is usually rather fine and
impervious in nature, and this rather impervious layer ex-
tends for some distance underneath the surface layer sur-
rounding the depression, and may form a continuous sub-
surface layer between depressions. As a rnle the surface soil
between depressions is distinctly more open in texture, and
when soils of this class are plowed and cultivated for some
vears the depressions are filled in, the finer and coarser layers
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are mixed up, and the resulting surface soil could properly be
classed, in this area, as loam. But because of the lack of
grass in the depressed spots, and the rather undesirable nature
of the subsurface layer, this class of soil, when first brought
under cultivation, is not as fertile, nor as desirable in texture
as ordinary silt loam. The surface soil is lower in nitrogen
than any other class of soil except fine sand (see Table VIIT).

We have called these spots “blowouts” rather than “burn-
outs,” as it seems unlikely that the depressions could have
been burned out, since the surface layer between the depres-

.sions consists of soil which is not exceptionally rich in com-
bustible organic matter, and could not possibly be burned off
to the depth of the depressed spots. On the other hand, when -
rain falls, pnuddles are formed in depressions, and it is sug-
gested that this water and the “alkali” salts which tend to
accumulate in the depressions have kept down the growth of
grass, and have thus permitted the looser surface soil to blow
away from these spots, and form the so-called “blow-outs.”

It is remarkable that, in the places where the blowout
spots are numerous the surface soils were always found to be
slightly acid in reaction, and this was true not only of such
areas within the Sounding Creek Sheet, but of all the areas
surveyed in south-eastern Alberta where blowout spots are
numerous. In no other cases were. the soils surveyed in this
or other Sheets of south-eastern Alberta found to be acid. So
far no satisfactory explanation of this condition has been
found, and these soils are deserving of further special study.

Stz Loam.

The silt loam areas constitute about nine per cent. of the
total area of the Sheet. By definition (see Appendix 1) silt
loams contain less than 20 per cent. clay, and more than 50
per cent. silt. The predominating constituent is silt, which
constituent naturally gives to the soil its characteristic prop-
erty. The soil texture is, therefore, fine, but only moderately
sticky. The silt loam areas, like other areas, are not altogether
uniform, and this is particularly true of the rolling phase.
There are some patches of silt loam that are lighter or heavier-
than the general class, but which are not large enough to out-
line separately-in a survey of this kind. In some cases, also,
there 1s no sharp divisional line between different soil classes,
but a gradual transition from silt loam, usually into loam, on
the one hand, or into clay loam or clay, on the other hand.
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The subsoils are usually heavier than the surface soils and
could be classed, in most cases, as heavy silt loam, or silty
clay loam. For the most part the subsoils are fairly uniform
in texture with high proportions of silt.

Numerous areas of silt loam are to be found east of Range
10, but none of the soils farther west have been so classified.
Some of these seattered areas are very small, while others are
moderately large.

The topography of these silt loam areas is in part undulat-
ing or gently rolling, and in part rolling, with only a very
small ares classified as hilly. In most places the land is rela-
tively free from stones and gravel.

The surface soil varies in color from brown to very dark
brown, with dark brown predominating, and the subsurface
soils and subsoils vary from brown to light gray, with gray
predominating. The organic matter layer varies in depth
from about six inches to about one foot, the average depth
being closer to the former figure than to the latter.

The silt loams absorb water rather readily and retain
fairly large quantities of moisture that may be used by crops
in periods of scanty rainfall, or carried over from season to
season. On the whole, there is probably no more desirable
class of soil, from the standpoint of resistance to drought,
than a silt loam with a deep silty subsoil. Heavier soils absorb
more water, but the rate of absorption is slower, run-off
losses are greater, and plants cannot extract ag much water
from heavier soils, as it is held more tenaciously by the finer
soil particles.

The average silt loam is relatively fertile {see Table VIII).
If surface soils are compared it will be observed that silt loam
contains about as much nitrogen and phosphorus as any other
soil except clay. Silt loams are, therefore, desirable from the
standpoint of fertility as well as texture, and are adapted to a
wide variety of crops.

Cray Loam,

The areas classed as clay loam make up only about three
per cent. of the total area of the Sheet. The largest individual
area is located in the south central part of the Sheet. A
pumber of smaller clay loam areas are to be found near the
eastern end of the Sheet, and in various other parts, the in-
dividual areas being, as a rule, rather small.
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By definition (see Appendix I) clay loams contain 20 to 30
per cent. of clay, and they are, therefore, somewhat sticky and
rather heavy to work, and should not be cultivated when too
wet, as this would injure the soil texture, at least temporarily.
Some of the low-lying clay loam flats contain a good deal of
sult, as, for example, the “alkali” clay loam flat a few miles
west of Youngstown. TFor this reason these flats are not as
productive as they would be otherwise, and should not be
brought under cultivation. Clay loams, however, can with-
sland more “alkali” than the lighter soil classes, and, since
they absorb and retain a good deal of moisture, they are also
fairly resistant to drought. From the standpoint of soil fer-
tility clay loams are usually satisfactory also (see Table VIII).

Crary.

No very extensive areas in the Sounding Creek Sheet have
been classed as clay, the clays altogether making up only about
“two per cent. of the total area of the Sheet. The largest in-
dividual area is located in the south-east corner of the Sheet, in
the vicinity of Acadia Valley, and other smaller areas of cla
are to be found in various parts of the sheet. Numerous small
clay flats, which were outlined on the township maps, were
considered too small to transfer to the printed maps. Most of
the mixed areas outlined on the map contain a considerable
proportion of clay soil. The clay areas are rather flat in
nearly all cases, but it will be observed that rolling areas were
found occasionally.

The clay soils are for the most part exceedingly heavy and
tenacious, and are worked with some difficulty. By definition
(see Appendix I), any soil which contains over 30 per cent.
of clay 1s classed as clay. Such soils must be handled care-
fully and should not be worked when too wet, as this injures
the soil texture. The disc plow may be advantageously sub-
stituted for the mold board plow in these areas. '

Since clay soils absorb a good deal of moisture, and retain
it tenaciously, they are fairly resistant in drought, and will
often produce better crops in dry years than some of the lighter
soils.  Moreover, the average clay soil is richer in nitrogen,
phosphorus, and other essential elements than any other class
of so1l (see Table VIII).



28 ‘ 7 .. Bulletin No. 16

Mixep Ageas,

The areas outlined as mixed constitute about two per cent.
of the total area. Mixed areas are to be found in all quarters
of the Sheet, and they consist of more than one, and usually
several, classes of soil, so mixed together as to make it Im-
possible to outline each class separately in a survey of this
kind. In some cases it would be necessary to call the areas
mixed, even with a detailed survey, as it would be impossible
to establish boundaries between different soil classes. No
doubt most of the mixed areas were formed as a result of the
sorting action of water during glacial or more recent times.
This in indicated by the fact that most of the mixed areas are
now found along drainage creeks or around lakes, as, for
example, along Bullpound, Alkali, and Soundings Creeks, and
in the vicinity of Dowling Lake. '

Eropep AREas.

The eroded areas constitute about four or five per cent..
of the total area of the Sheet, and occur chiefly along or
adjacent to creeks, coulees, and drainage ways generally.
There is some eroded land along the Red Deer River, where
it touches the south-west corner of the Sheet, but most of the
eroded land occurs along Sounding, Blood Indian, Berry, and
Bullpound Creeks. In many cases these areas consist of clay
subsoil from which the surface soil has been washed away,
and in many places boulders, stones, or gravel have been left
exposed upon the surface. In other places the banlks are
relatively free from stones, and are fairly smooth and loamy
in character. Tor the most part, however, the eroded areas
are composed of land which, because of its steep, rougl, or
stony character, is difficult or impossible to till.

COMPOSITION OF SOILS OF SOUNDING
CREEK SHEET,

The average chemical compositions of the soils of the
Sounding Creek Sheet are given in Table VIII.

. Tt may be seen from Table VIII that for all types of soil
the nitrogen content is highest in the surface and usually lowest
in the subsoil.. This is accounted for by the fact that nearly
all of the nitrogen is held in the form organic matfer, and
most of the organic matter is to be found near the surface.
There is o gradual decrease in nitrogen from surface to sub-
soil, and in general the surface contains two to three times as
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much nitrogen as the subsoil. The clay contains most nitro-
gen and the sand least.

The average phosphorus is about the same for the surface,
subsurface, and subsoil of any one soil type, and the various
soil types do not differ markedly, although here again the
clay contains most and.the sand least. Qur best Alberta soils
contain about twice as much phosphorus as the average shown
in Table VIII and our poorest only about two-thirds as much.

Tance VITI.—Averasce CrEMIcAL. COMPOSITION OF THE
Varwous Soin Tyres.

oy
a9
® )R
Depth N% | P% | K% | Ca% |Mg %|5E
. ' Qg
B*a
(S=18)
: ~ SAND. ,
Surface ,...cooveenrnn. 048 .035 1.12 .61 .12 .05
Subsurface .0286 .028 1.07 .62 .10 .09
Subsoil ....ccvenenn. 017 .025 1.11 .66 12 .38
SANDY LOAM.
Surface .......... 158 .045 1.29 .66 14 03
Subsurface . .049 .044 1.20 57 18- A7
Subsoil ...ceceeeeinnn. .023 .035- 1.83 87 18 YR
LOAM.
Surface 177 | 060 1.33 BT .28 A6
Subsurface .092 [ 055 1.37 1.30 37 2.15
Subseil 061 .0569 1.44 | 2.11 .66 4.45
) LOAM BLOWOUT PHASE
SUrface eerecvecsivens A77 | .061 1.33 .59 .23 .06
Subsurface .......... .102 053 1.32 .79 .42 .34
Subseil ....... eneeriins .| .058 .055 1.77 1.09 .56 1.28
SILT LOAM.
Surface .....coeverennes 174 055 1.39 .68 .39 43
Subsurface ............ 101 054 1.57 | 1.60 72 4.84
Subgeil ... 054 055 1.57 2.10 3 6.43
CLAY LOAM.
Surface ......ccoernen .113 086 | ... - .82 .49 .28
Subsurface ............ 062 |0 068 | ... 1.78 .61 2.60
Subsoil .....oeeenidie. 086 | 064 | ... .79 .82 52
‘ CLAY. : ‘
Surfafe ...cccveveerinnn .214 074 1.68 1.37 1.05 1.62
Subsurface ............ 136 063 1.63 1.63 112 2.18
Subsoil ....cceeevivienn 116 .059 1.57 1.44 1.19 2.64

NOTE: Surface 0 to 6 2/8 inches; Subsurface 6 2/3 to 20 inches,
and Subsoil 20 to 40 inches,
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The calcium and magnesium are frequently lowest in the
surface soils and highest in the subsvils, whereas the phos-
phorus and potassium are about equally abundant in the sur-
face and subsoils. This is accounted for by the fact that the
former two elements are much more soluble than the phos-
phorus or potassium of the soil, and any rain penetrating the
soil carries them downwards. Again, the quantities required
o produce the native grasses and farm crops are taken largely
irom the surface soil. Many of the soils contain more than
twice as much calcium as magnesinm. The magnesium of the
soil is less soluble than the calcium, and the plants demand
less magnesium than calcium. It should be noted that the
soils of this Sheet are not generally deficient in either calcium
or magnesium.

The potassium as a rule is about the same in the surface as
in the subsurface and subsoil. The finer textured soils contain
more potassium than the coarser soils, clay having the highest
percentage and sand the lowest.

The carbonates, expressed as calcium carbonate (lime-
stone), are usually Iowest in the surface and highest in the
subsoils. The reason for this is given above under the state-
ment about calcium and magnesium. The soils of this sheet
are not so high in carbonates (limestone) as are the soils of
the Macleod Sheet to the south-west. The formations under-
lying much of the Sounding Creek Sheet are not nearly as
rich 1n limestone as are the newer formations which underlie
the soils of the Macleod Sheet.

The sandy loam, (Table VIII) contains the lowest amount
of carbonate, .025 per cent. in the surface. This is equal to
about 14 ton of limestone. The clay is highest with 1.62 per
cent,, or about 16 tons per acre. There is sufficient lime-
stone in all these soils to permit the growth of legumes.

Practically all of the elements mentioned in Table VIII are
least abundant in sand and most abundant in clay. As a rule,
sand is the least productive type in the area surveyed. Next
to sand, sandy loam is usually poorest in essential elements.
Because of their physical nature, clay loam and clay are not
altogether desirable types, but they are exceptionally rich in
plant food, as a rule. Because of its physical nature, also, the
“blowout phase” loam is not an altogether desirable type of
s0il. The intermediate types, silt loam and loam, are usually
intermediate in fertility as well as in physical nature, and are
usually our best general purpose soils.



PLATE 1.

Fig. 1.—Typical level topography of Sounding-
Creek Sheet.

Fig. 2—Rough topography typical of areas classed
as “eroded.”

Fig. 3.

Hilly topography, in this case morainal in
nature. Note glacial stones.



PLATE 2.

Fig. 1.—North-western part of Hand Hills. Note
conglamerate and tres awes

Fig. 2.—“Blowout™ area. Note irregularity of
vegetation and depressed bare patches from
which surface soil has been blown.

Fig. 3.—Note the alkali salts on the dry bed of the
lake, giving the appearance of snow.



PLATE 3.

Fig.. 1.—Exposure on hranch of Bullpound Creek, Tp. 28, R. 14.
Note glacial drift on top and underlying formation consisting of
thick layers of shale and thin layers of sandstone.

Fig. 2.—Farm buildings protected by wind break of trees.



PLATE 4.

Al
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Fig. 1.—Brown soil profile. Note nearness to the surface of
B2 (lime layer).

Fig. 2.—Blowout scil profile.
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Apain we may make another kind of comparison showing
the relation between the supply of essential elements. present
in the soils and the ¢uantities required by crops.. From the
per cent. of any essential element found in the soil and the
crop, it is not difficult to calculate the quantity present in
2 given depth and area of soil, and how many crops such a
soll could theoretically produce. For example, a thirty-bushel
crop of wheat, including straw, would require about 57 pounds
of nitrogen, 9 pounds of phosphorus, 6.5 pounds of calcium,
4.8 pounds of magnesium, and 35 pounds of potassium. The
average soil to the depth of 6 to 7 inches would weight two
million pounds per acre. Thus by using the data in Table
VIII, we find that the average sand from the Sounding Creek
Sheet contains, in the surface, enough nitrogen to produce 17
thirty-bushel crops of wheat, enough phosphorous for 78 crops,
enough calcium for 1,940 crops, enough msagnesium for 500
crops, and enough potassium for 640 crops. But sand is the
least fertile soil. Therefore, making similar calculations for
clay, the most fertile soil, we find, in the surface, enough
- nitrogen to produce 75 thirty-bushel crops of wheat, enough
phosphorus for 164 crops, enough caleium for 4,160 crops,
enough magnesinm for 3,960 crops, and enough potassium for
960 crops.

Apart from water the only soil elements essential for plant
growth other than those given in Table VIII, are sulphur and
iron, and it is seldom considered worth while to defermine
the quantities present since most soils contain large quantities
as compared with the amounts required by crops. -

From these figures and statements it might seem as though
the supply of essential elements, other than nitrogen and
phosphorus, is practically inexhaustible. Iowever, the fact
of the matter is that crop growth may be retarded by the
lack of a certain element, even though there is enough of
that element present to produce hundreds of crops. = The ex-
planation for this is that the essential element dissolves slowly
or becomes available slowly. It should be noted here that
the rate of solution can often be hastened by bstter methods
of tillage and soil management, and by rotation of crops. The
decomposition of organic matter is more intense in fallow soil
and under tilled crops than under untilled crops. It is like-
wise more rapid under legumes than under cereals.

Although the importance of soil moisture as a limiting
factor in crop production in Alberta, and particularly in south-
castern Alberta, should be emphasized, the importance of soil
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fertility should not be lost sight of. Because of the limited
amount of leaching the soils usually contain considerable quan-
tities of the soluble salts essential for plant growth, and in
years of abundant rainfall large crops are produced. How-
ever, it is important to realize that the total quantities of
some important plant food elements are not any greater than
in good soils of more humid regions, as may be observed in
Table IX. S

- TasLe IX.—CuEsIcar COMIOSITION OF SEVERAL NORTH
' Amrrrcan SurRrAce SoiLs.

3 g E
£ 5 4 =l
£ < £ g z
o o 2R S AN
& g 3 & g
Z Y & P &
Sounding Creek Sheet,
Alberta, Loam ...... 177 .080 .87 28 1.33
Edmonton, Alberta, .
620 108 1.22 .62 1.49
181 097 1.39 .40 1.66
247 054 L 1.78

The nitrogen figures indicate the desirability of growing
a legume such as sweet clover, occasionally, where grain farm-
ing 1s practised, in order to maintain the nitrogen as well as
the fibre content of the soil. Of course it will be understood
that continuous wheat growing will not exhaust the soil’s
nitrogen supply under dry farming conditions as quickly as
under more humid conditions.

LOSS OF ORGANIC MATTER AND ITS RELATION-
SHIP TO LOSS OF FERTILITY.

The one-crop grain farming system followed so largely in
the west, tends to reduce the soil’s supply of organic matter,
and of nitrogen also, since the soil-mitrogen is very largely
held in the form of organic matter. Organic matter is con-
stantly decaying in the soil, and the only source which tends
to replenish the supply is the stubble and roots of grain
together with any residue from weeds that may have grown
on the land. When the land is fallowed the increased air and
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motsture favor a more rapid decomposition of the organic
matter, and at the same time no organic matter is added to
replace that decomposed. It is, therefore, not difficult, to
understand why this system of farming tends to exhaust the
soil’s supply of readily decomposable organic matter.

Dr. Shuti shows that soils from Portage la Prairie lost 22
per cent. of its nitrogen in the twenty-five years it had been
cropped and fallowed; or the nitrogen content fell from .651
to .506 per cent. This is equal to about 2,900 pounds per acre
for the surface soil. '

Much of the nitrogen reported in the above loss could not
be accounted for in the crops produced. Thus it can be seen
that the straight grain system is rather extravagant with the
soil’s organic matter. Rotations including sod-forming crops
and summer fallow substitutes would be more conservative.

The decomposition of organic matter in soils is a necessary
process, and a soil’s producing power depends, in a large
-measure, upon the decomposition of organic matter in that
soil. Non-legumes depend for their nitrogen supply upon the
nitrates set free when organic matter decomposes. The mineral
plant foods are likewise made more available when the organic
matter decomposes. As pointed out elsewhere, the total stores
of mineral matter in most soils are large in comparison with
what the crop removes, but crop growth depends upon the
supply of essential elements dissolved in the soil water. When
organic matter decomposes in soil it sets free a quantity of
mineral salts which dissolve readily in the soil water and
supply the growing plants with reguired nutrients.

Organic matter increases a soil’'s water-holding capacity,
and it is very important that the soil should retain as much of
the rainfall as possible, since moisture supply so often limits
crop production. The average soils may hold from 15 to 40
per cent. of water when saturated, whereas organic matter
may hold from 50 to 200 per cent.’at saturation.

~ The amount and condition of the organic matter materially
affects the ease with which soils will drfit. (See Soil Drifting).

For the above reasons on attempt should be made to main-
tain the soil’s supply of organic matter. This might best be
done by modifying the straight grain system so that it con-
sisted of rotations, including sod-producing forage crops and
summer fallow substitutes, as well as a winter cereal such as
rye. Among the most promising grass crops Brome and
Western Rye are worthy of mention.
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SOIL DRIFTING.

Soil drifting is not as serious 2 problem in the Sounding
Creelr Sheet as it is in the areas to the south-west. Neverthe-
less soil drifting is a serious menace and does considerable
damage in seasons of high winds. The principal sand dune
areas are indicated on the map by special legends,

All soil types appeared to drift provided they had been
cropped for a number of years and happened to be in a
fine, loose, dry condition when swept by strong winds. Some
types drift earlier after breaking than others. Some likewise
drift more severely than others. The sands start very shortly
after breaking, whereas a number of years may elapse before
the finer types are atfected. The lighter types and the heavier
types of soil are more severely affected than those of imter-
mediate texture. Some parts of the sand areas are so loose
that they have drifted even before breaking.

As previously stated, there are a few very sandy districts
in which the soil drifted before it was brought under cultiva-
tion, but for the most part drifting did not occur until the
sod was broken for grain growing. The original soil was
fu_lll of root fibre, and the grass covering the surface held the
soil.

The summerfallow has undoubtedly been directly respon-
sible for the menace of soil drifting, gut we cannot dispense
entirely with it; thus it would seem that we are justified in
somewhat modifying it. '

The longer we cultivate our soils the greater will become
the tendency for them to drift, but fortunately by somewhat
modifying our present system we can lessen and finally mini-
mize this menace. Discussions of the ways of controlling soil
drifting have elsewhere occurred in printed form, but it 1s not
out of place to briefly mention a summary of these control
measures as follows: Regulate time of plowing so that the soil
iz moist when plowed. Leave the surface rough; beware of
implements which pulverize the surface soll. Control weeds
on summerfallow by using such implements as rod weeder,
duckfoot cultivator, etc., which do not disturb and pulverize
surface soil. At critical time, as during winter and early
spring, keep soil ridged at right angles to prevailing wind by
using lister plow, or other implement; even the springtooth
harrow may do, provided the surface is moist. Spread manure
on spots most likely to start blowing. Sow a very light crop
of oats on summerfallow land in the early fall. Alternate
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strips of crop and fallow at right angles to prevailing wind.
Do not have very large areas of fallow in one field, or in
adjacent fields. Use summerfallow substitutes such as corn,
sunflowers, sweet clover. Use systematic rotations, including
a certain amount of grass crops, and keep some live stock,
thus maintaining the fibre in the soil. Include a fall cereal,
such as rye, in the rotation. Plant more trees for wind breaks.
{See Plate 3, Fig. 2.)

CROP ROTATION.

It has been shown experimentally that a crop will give a
higher yield if it is grown in rotation with other crops than
if 1t is grown year afier year on the same soil. For example,
the wheat yields in the much quoted long term Rothamsted
experiments were decidedly greater when grown in rotation
with other crops than when grown year after year on the same
plot. Some of the reasons for such increased yields, and some
advantages of rotations, will now be brief reviewed; without,
however, attempting to discuss the relative merits of special
rotations. .

A good rotation of crops will nearly always include a sod-
forming grass or clover crop. Such crops tend to increase the
soil’s supply of organic matter, the importance of which, in
relation to maintenance of soil fertility and preventing of soil
drifting, has already been discussed. ‘

If a legume, such as alfalfa, sweet clover, or red clover,
can be successfully grown, it should be included in the rota-
tion because such crops are able to obtain their nitrogen supply
from the air, and may therefore be used to increase the supply
of nitrogen in the soil available for other crops.

Certain insect pests, plant diseases, and weeds naturally
accompany certain crops, and do not accompany other crops.
By rotating the crops 1t is, therefore, often possible to escape
much of the damage which would be done by the accumulation
of these pests, where the crop is grown year after year on
the same ground. ‘

In places where the rainfall is sufficient to produce crops
without fallowing, a cultivated crop, such as corn, is nearly
always included in the rotation, thus enabling the farmer to
kill the weeds which usually accumulate in crops which are
not intertilled. A well cultivated fallow will kill accumulated
weeds, buf, in many instances, in the district surveyed, it will
undoubtedly be found possible to reduce the frequency of
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fallowing, and possible in some instances, to displace fallowing
altogether by growing intertilled crops, such as corn. -

Then again a crop rotation means a variety of Crops, and
a variety of crops means less danger of complete loss of erops.
Moreover, a variety of crops usua]ly means live stock farming,
which is a much safer and more permanent system than the
system of grain farming alone, which is commonly followed.
(Information as to rotations adapted to the Sounding Creek
Sheet may be obtained by writing to the nearest experimental
station, or to the district agricultural representative.)

SUMMERFALLOW.

By carefully controiled experiments it has been found that
growing plants utilize a surprisingly large amount of water.
The amount utilized varies with the kind of crop and the
growing conditions. The average of many determinations and
many crops is over 400 pounds of water for each pound of dry
matter. The water must pass from the soil into the plant
roots and out through the leaves. This quantity of water thus
transpired for each pound of dry matter produced is known as
the transpiration ratio. Using this figure and a given weight
for a given crop we can caleulate roughly how much water
would be transpired by that erop. Thus, for example, a thirty-
bushel crop of wheat, including grain and straw, wou?d
contain at least 5,000 pounds of dry matter, and require
1,000 tons, or about 9 acre-inches of water. There are addi-
tional losses of water from soil caused by evaporation and
run-off. These added losses would bring the above figures
somewhat higher.

It has been shown that, under actual farming condmons
in southern Alberta the wheat crop has requned not 400
pounds of water, but about 1,700 pounds of water to produce
one pound of dry matter, or twice this amount to produce one
pound of grain and one pound of straw, and the farmer has
received only about 1.1 bushels of wheat for each inch of
rainfall. It swould thus seem that the utmost effort should be
made towards greater efficiency in the use of our rainfall.
Considerable losses, due to evaporation and run-off are un-
avoidable, but better rotations and soil management would ma-
terially reduce moisture losses. The margin of precipitation
over actual crop needs throughout the areas surveyed 1s small
during the average season. The average annual preeipitation
is about 11.3 mches, and sinece it often drops below this amount
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it is not strange that the summerfallow miust be resorted to.
However, the fallow must be better managed than i the past
if we are to expect the most efficient use of the rainfall.

The main objects of the summerfallow are to collect mois-
ture for the next season’s crop, and to increase the avatlability
of the plant foods. When land is plowed and kept free from
weeds the water which normally would pass out through the
plants is kept in the soil, provided, of course, the soil is of a
retentive nature. It is quite evident that early plowing or
cultivation of the fallow is important, because it stops the
loss of water caused by the transpiration of growing plants.
Weeds, when permitted to grow on the fallow, pump water
trom the soil in exactly the same manner as any of the
crops, and thus defeat the main object of the summer fallow.
If a soil sample from a good fallow is compared with a
sample from a weedy fallow or a cropped soil, it is found
that the good fallow sample contains much more moisture
than either of the other samples. '

Since a good fallow has a higher moisture content and
better conditions for the decomposition of organic matter, it
is found to contain more available plant foods than a poor
fallow or cropped soil. From published data of the Soils
Department of the University, fallow at Edmonton was found
to contain from 5 to 10 times as much soluble nitrate nitrogen
as cropped soil at the end of the growing season. Data from
soils collected from the southern end of the province show
fallow to contain at least three times as much nitrates as
cropped soil.

For a detailed discussion of the summerfallow practice, see
“Summerfallow in Southern Alberta,” by James Murray, is-
sued by the Provincial Department of Agriculture,

ALKALL

All soils are formed from weathered rock materials, and
alkali salts come originally from decomposed rocks. Many
of the stratified rocks such as shales, contain various salts
because of their having been formed in salt waters. Soluble
salts set free by the decomposition of such rocks tend to
accumulate wherever the rainfall is not sufficient to dissolve
and carry off the salts.

Alkali lands usually occur where the annmal rainfall is less
than twenty inches. Alkali does not generally occur on hills
or slopes, but rather in the valleys or depressions among the
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hills or undulations, where such depressions receive the drain-
age from the surrounding soils and there is no drainage outlet.
Such an alkali lake is shown in Plate 2, Fig. 3.

However, alkali frequently occurs on level land, if not too
well drained, even though that }and is elevated.” Porous soils,
like sands and sandy loams, other conditions being equal, are
less apt to contain injurious quantities of alkali than fine
textured soils.

The alkali salts are commonly classed as brown, black or
white, Brown alkali consists chiefly of the nitrates. Black
allkali consists chiefly of the carbonate and bi-carbonate of
sodium, and owes its name mainly to the fact that when this
slkaline salt is present it dissolves organic matter and produces
a dark brown to black color. White alkali consists chiefly
of the neutral salts, such as sodium sulphate, sodium chloride,
magnesium sulphate, magnesium chloride, and the similar
salts of calcium, and even at time potassium, The main salts
of both the brown and white alkali are neuntral in reaction and
not alkaline, as is the case with black alkali.

Black alkali is the most toxie, and when present in quanti-
ties exceeding .1 of one per cent. is usually detrimental to
plant growth, The white alkali is least toxic and seldom
causes injury unless present in quantities exceeding .5 of one .
per cent. Black alkali deflocculates fine textured soils and
causes them to become tough and impervious. White alkali
has no injurious effect upon the physical condition of soils,
but tends rather to produce a granular character which ac-
companies good tilth. The injurious effect of black alkali is
lIargely caused by its corroding effect upon the plant roots;
however, in the case of white alkali it is believed that the
high concentration of salt outside the plant roots prevents
transpiration or water absorption. If the concentration of
the salt outside the plant roots is sufficiently great the osmotic
pressure would cause the water to be drawn from the plant
roots into the soil, thus causing the death of the plant.

Many samples of soil, shales, alkali incrustations, and
drainage water collected in the district south of the Sounding
Creek Sheet, and representing different soils conditions of
southern Alberta, were analysed, but only sufficient data to
represent the various seil conditions are brought together in
Table X. Although most of the samples were taken outside
the Sounding Creek Sheet, they are undoubtedly representative
of the alkali salts of southern Alberta.
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The soils from some areas are relatively free from allall
salts, whereas in other areas there are considerable quantities
present. In general the heavier {ypes of soil contain the
greater quantities of alkali salts. Most productive arid or
semi-arid soils contain from .25 to .50 per cent. of water
soluble salts. Soils containing more than .50 per cent. of total
water soluble salts, exclusive of calcium sulphate, are justly
viewed with suspielon, but soils containing large quantities of
gypsum (calcium sulphate), as do many of the soils of south-
ern Alberta, will produce crops when they contain quantities
of soluble salts which would be decidedly injurious provided
there were no calcium sulphate present, since this salt amelior-
ates the toxic effect of the other alkali salts. The amounts of
calcium sulphate shown in Table X do not indicate the total
amounts in these soils, since not more than one per cent. of
calcium sulphate will be dissolved under the conditions of
extraction used. Many of these soils contain at least several
per cent. of total caleium sulphate. Even the clay loam re-
presented by samples 215, 216 and 217 produces good crops
under dry farming conditions. This soil, of course, would
" cause early trouble under irrigation. :

By observing the composition of some of the shale samples
it is seen that they are at least one source of the salts found
in the adjoining soils. That they are the main source of
gypsum is unquestionable, since large selenite crystals were
oiten encountered in the excavated shales. Distinct granules
consisting largely of calcium sulphate were often encountered
in the subsurface and subsoil samples. Some of the shales
contain appreciable but not excessive amounts of nitrafes.
Drainage waters leaching from some of the shales were heavily
charged with nitrates (see sample 290).

Whenever there is movement of water through these soils
some salts likewise move about, and the more. easily soluble
onés tend to accumulate in the alkali spots, as may be seen
from samples 123, 183, etec.

These goils in general have a high content of limestone and

. gypsum ; thus the tendency is to retard the formation of black
alkali. It is remarkable that these soils are almost devoid of
black alkali, in. fact, there is but a small amount present even
in the alkali incrustations. The salts occurring in these soils
belong to the white alkali group, and are less toxic than the
brown or black alkali. The total carbonates (column one)
are reported as sodium carbonate, but in fact the alkalinity
is generally due to the bicarbonate. The only instances where



TasLe X.—WATER SOLUBLE OR “ALKALI”’

SALTS OF SOUTHERN ALBERTA.

Per cent. PPI;II
Sample P.M.
No. LOCATION ' Ig;g’ateen
Na GO | NaCl |Na SO | Mg SO | CaSO | Total &
2 2 4 4 4
|
102 Clay loam surface 2-12-25. .02 .04 ! .07 13
103 Clay loam subsurface 2-12-25 ..... .06 .0 .14 24
104 Clay loam subsoil 2-12-25 056 | e 20 .35 .60
215 Clay loam surface 24-15-23 K11 S R 05 .10 20 | e .
216 Clay loam subsurface 24-15-28 .. 03 | 07 .26 42 7
217 Clay loam subsoil 24-15-23....cccccicriiiinnnnnnnes Crsessirriseseananenanrens 03 0 2.01 .35 .35 2.74
136 Silt loam surface 28-10-22 ........ 03 0 .04 .07 14 reer
137 Silt loam subsurface 2§-10-22 .. .06 reons 06 .07 A7 ] e .
138 Silt loam subsml 28-10-22.. 05 | e ] 05 07 17
206 Silt loam surface 1-17-24 02 ) L 18 .10 14 44 .
207 Silt loam subsurface 1-17-24 02 0 e trace .03 05 1
208 Silt loam subsoil 1.17-24 02 | ... .63 .30 .63 1.68 | ...
168 Loam surface 32-16-26 ... 0200 trace trace .02 e
169 Loam subsurface 32-16-26 04 | | .01 .01 06 | L
170 Loam subsoil 32-16-26 ......... 03 | 08 05 .05 21 | .
270 Fine sandy loam surface 22-13.17 03 ] i e trace trace 03 | e
271 Fine sandy loam subsurface 22-13-17 . 05 | e e trace .08 08 | L .
272 Fine sandy loam subsoil 22-13-17 08 | e | s 06 AT 8 | ...
123 Surface alkali incrustation from lake S.W. %4 14-13-2B...... .26 1.10 48.77 22.50 | 49 73.12 2.9
183 Surface alkali incrustation from lake S.W. 14 30-14-25...... .18 .58 | 53.64 39.00 | m 91.17
143 Surface alkali incrustation from road, N.W. .Corner, |
22-10-24 ciiniiininier e e st st . .04 trace 5.49 1.16 .84 7.562 37.56
297 Surface soil around alkali depression .. 64 | L 4.10 05 .04 4.83 48.0
285 Alkali incrustation salt seeping from 10 trace | 44.20 1.80 .87 46.97 25.00
279 Yellowish brown shale 20 ft. below surface.......cccveieienene | woieen | e .87 .05 26 .88 6.34
280 Reddish brown shale just above 297 ... 02 .36 trace | 07 45 11.76
199 Sandstone several feet below surface 10 11-24 ..., .02 trace trace .02 8.1
200 Sandy shale just below 199 19-11.24 . .02 trace .05 .02 .09 15.9
201 Sandy shale just below 200 10-11- 24" 083 e 31 .10 .04 .48 4.9
202 Shale .03 trace .06 14 22 3.9
203 Shale weathered from contact of drift 10-11-24 ...... .06 31 .08 .04 49 5.4
204 Coal shale just below 20§ . 05 .66 .05 .04 .80 3.9
289 | Drainage water .02 i troce -02 .12 .13 .29 1.00
290 Drainage water ........ 01 trace .86 14 .22 1.23 112.00
|

(Salts extracted by using 50 gms. of soil and 250 ce.

then filtering through Berkefeld filters.)

of water, shaking for three minutes,

allowing to settle for twenty minutes,

(4

91 "ON uilaing
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any appreciable normal carbonates occur are in the salt in-
crustations, and often they are absent from these. The actual
toxicity caused by black alkali will therefore be less than is
indicated by the Ei,gures in column one:

No areas of typical brown alkali were encountered, but
the shales do contain appreciable quantities of nitrates, as
shown by samples 285, etc. Again considerable nitrates have
been dissolved in the waters draining from the soil and shales
as represented by sample 200, This sample contains nitrate
equivalent to about 680 pounds of sodium nitrate per million
pounds of water. Now, one million pounds of water is a very
reasonable amount of drainage from an acre of heavily irni-
gated land, and there is enough nitrogen in this amount of
water to prodoce 58 bushels of wheat. The total salts in
solution in this sample are about 12,400 parts per million as
against about 2,900 for sample 289, -

In the soils of arid or semi-arid regions the greatest con-
centration of alkali is often found at about the depth of annual
percolation of rains. The tendency of irrigation frequently is
to produce a concentration near tﬁe surface. The water dis-
solves the salts, and when evaporation begins, especially if
excessive amounts of water have been applied, the water moves
upward carrying the salts and leaving them at the surface.
This may ruin the land for ordinary crops. Seepage waters
from canals and ditches sometimes pass through porous soil
formations, which permit of large losses of water, and may
cause a great deal of nlkali trouble. The water may come to
the surface at some spot or field below the ditch and bring up
alkali gathered while passing through the soil, resulting in
the spoiling of valuable land.

It should be mentioned that, in general, southern Alberta
contains a smaller proportional amount of soil with excessive
alkali salts than the great majority of districts of similar size
in arid and semi-arid regions, but that with irrigation caution
should be taken not to over-irrigate, otherwise certain sections
will soon give trouble resulting from the accumulation of
alkali salts. The best possible natural drainage should be .
utilized. It is more difficult to reclaim alkali Jands than it
is to prevent their formation. The lack of sufficient natural
drainage has caused the formation of alkali flats and lakes
(see Plate 2, Fig. 3). When the farmer applies irrigation
water in excess he only facilitates the formation of alkali
spots, unless he controls the amount used and provides for
the drainage of any excess.



42 Bulletin No. 18

Since a great deal of land is injured or rendered useless
by alkali its reclamation is an important problem.. It is some-
times possible to produce crops on soils which contain con-
siderable alkali by choosing alkali resistant crops, such as
sweet clover or sugar beets, and by making an effort to pre-
vent the accumulation of salts at the surface of the seil, as
this is the point at which alkali salts do most of their injury.
Deep plowing, just previous to seeding, and turning down the
alkali which has accumulated near the surface will enable the
seeds to germinate and the young plants to become established,
and by proper tillage a mulch may be provided which checks
evaporation and the rise of alkali until the crop is large
enough to shade the ground. The removal of the excess salts
from the soil, however, is the only remedy that will perm-
anently reclaim alkali land. Leaching out the salts through
enderdrains or open ditches is usnally the most practical and
permanent remedy. This, of course, means the expense of a
drainage system, and it may afterwards be necessary to flood
the land several times before the excessive salts have been

removed.
SUMMARY.

The Sounding Creek Sheet ig located in south-eastern
Alberta and lies wholly within the treeless or bald prairie
portion of the Province. It consists of an area of 90 miles
east and west, by 48 miles north and south, and its southern
boundary is 144 miles north of the international boundary. The
soil map for the area represents 120 townships, or 2,764,800
acres. .

The general elevation of the Sounding Creek Sheet is
about 2,500 feet, with the extreme variations from 2,200 to
$,000 feet. The southern half of the Sheet is drained by a
number of coulees and creeks which originate within the Sheet
and follow south into the Red Deer River, The northern half
of the Sheet, apart from a fairly large area in the north-west
corner, is very largely drained by Sounding Creek, which
originates within the Sheet and runs east and then north
throngh the northern half of the Sheet. The topography is
generally undulating or gently rolling, but there are some
very considerable areas of rolling and even hilly land. especi-
ally in the eastern hali of the Sheet and again in the north-
west quarter.

The main towns or centers of population occur along rail-
roads, and the largest of these is Hanna.
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The transportation facilities for a large part of the Sheet
are good, and for the whole area the transportation facilities
are probably as good as the average for other districts of
similar size in the southern half of Alberta.

Within the boundaries of the Sounding Creek Sheet are
included some of the dryest districts of Alberta, and some
areas of soil drifting. No important irrigation districts are
located within this Sheet.

The climate of the Sounding Creek Sheet is typical of the
high plains region of western Canada. It is characterized by
long, bright, moderately warm summer days, and bright,
cold, dry winter weather. The average annual precipitation is
about 12 inches at Medicine Hat, and during the average season
about 60 per cent. of the total precipitation falls during the
growing season, May, June, July and August.

The average frost free period for 20 years, from 1902 to
1921, was 125 days at Medicine Hat, 106 days at Lethbridge,
and 90 days at Edmonton. The yearly mean or average tem-
peraturs is 43 degrees Fahrenheit. The average temperatures
of the different seasons are as follows: winter 16.3 degrees,
spring 43.7 degrees, summer 66.5 degrees, fall 45.6 degrees.
The average maximum temperature for winter is about 26 de-
grees, whereas the average maximum for summer is about 80
degrees and the average minimum about 53 degrees. During
the summer the mercury seldom reaches the 100 mark, and
very rarely goes down to freezing. This season has long warm
days of bright sunshine, which permit of rapid growth of
crops.

It is estimated that a little more than one half-million
acres within this area are at present cultivated. )

"The wheat crop is the chief source of income within the
area, as mixed farming is practised to but a limited extent.
During the 6-year period, 1915 to 1920, about 71 per cent. of
- the crops consisted of wheat and about 22 per cent. of oats,
these two crops constituting over 90 per cent. of the total.

¥or the 13-year period, the average yield of spring wheat
was 14.4 bushels, and the average yield of oats was 23.8 bushels.

The yields obtained under dry farming vary with the rain-
fall. TIn general, the seasons of low rainfall are the seasons of
Jow yields, and the seasons of high rainfall are the seasons of
high yields, although certain factors such as seasonal distribu-
tion, etc., prevent perfect agreement in this respect. As a
rule a unit of rainfall is found to be less efficient in producing
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crops during the extremely dry years than during the wetter
vears; for example, the dry years produced about one-half
bushel of wheat for each inch of rainfall, whereas the wetter
vears produced as much as two and one-half bushels for each
inch of rainfall. As an average of 14 years each inch of rain-
fall has produced about 1.16 bushels of wheat.

Tt is shown that with the present system of farming in the
Sounding Creek Sheet it requires about 1,628 pounds of water
to produce one pound of dry matter in the form of wheat
crop, and it is suggested that better attention to the fallow and
rotation practices should enable the farmer to obtain larger
yields from the water or rainfall available.

Many wheat farmers have moved away from the Sounding
Creek district, and it is evident that the unmodified grain
farming practice cannot be depended upon as a permanent
system of agriculture. It is suggested that more live stock
and forage crops would materially lessen the farming hazard,
and that some of the land should be turned back to ranching.

The soils of the Sounding Creek Sheet (see soil map, also
page 16) consist chiefly of glacial drift derived largely from
"the materials weathered from the underlying shale and sand-
stone formations. A large proportion of the soils are medium
and heavy in texture. The lighter soils, such as sand, and
sandy loams constitute only about 11 per cent. of the area.

The Sounding Creek Sheet soils are usually fertile and well
supplied with plant food ( see Table VIII), although as a rule
they do not contain as much organic matter and nitrogen as
the soils of some other parts of the province, and continent
(see Table IX). The lack of nitrogen is more apt to reduce
erop production than the lack of any other plant food, and in
this connection the importance of growing legumes such as
alfalfa and sweet clover, in order to add mitrogen to the soil,
is discussed. The only instances in which a deficiency of
limestone was found in any of the soils of this Sheet was in
the case of A horizon of the blowout soils. In all other cases
the A horizon was neutral or alkaline in reaction. The sands
of this Sheet are fertile as compared with most sand soils, but
they will not hold up under cropping as well as the other soil
types. '

Experiments quoted show that the straight grain farming
system is tending to reduce the soil’s supply of readily decom-
posable organic matter, and it is pointed out that rotations
including sod-forming crops, such as Brome grass, and sum-
merfallow substifutes, such as corn, would be more conserva-
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tive. Since a soil’s crop producing power depends, in large
measure, upon the decomposition of organic matter in the soil,
it is important that a supply of readily decomposable organic
matter should be maintained. Organic matter also increases
water holding capacity, and if fresh or fibrous, helps to
prevent soil drifting.

Soil drifting is discussed in the body of the report. Tt is
not as serious ‘a problem in the Sounding Creelk Sheet as it is
in the areas to the south-west. Nevertheless it is a menace
and does considerable damage in seasons of high winds. All
soil types drift somewhat during seasons of high winds, when
not protected by crop growth, although the sands undoubtedly
drift earlier after breaking than the other soil types. Methods
of control are briefly presented, special emphasis being placed
upon the need of maintaining fibre in the soil.

The advantages of a rotation of crops as compared to the
one crop grain farming system are discussed, and the import-
ance of including grass and legume crops at intervals im the
rotation, in order {o maintain the fibre and nitrogen content
of the soils, is stressed.

In the discussion on summerfallow figures are given which
show that a single season’s moisture supply is not always suf-
ficient to produce a crop, and that the summerfallows (or
summerfallow substitutes, such as corn) are absolutely neces-
sary. It is pointed out, however, that it should be possible to
produce greater yields from the rainfall available than are
now obtained. Furthermore, it is shown that crops following
a fallow are benefited by the soluble plant food which accu-
mulates in fallow soil to a much greater extent than in cropped
soil, as well as by the accumulated moisture. ‘

Appendix I (see page 46) contains certain details which it
seemed advisable to omit from the body of the report, in-
cluding notes on soil classification and characteristics of dif-
ferent classes of soil. ‘

In Appendix IT (see page 52) will be found a discussion
of the geology of ‘the area by Dr. J. A. Allan, Professor of
Geology in the University of Alberta. - -



46 Bulletin No, 186

APPENDIX I.
SOIL SURVEY METHODS.

The soil survey was generally carried out by driving along
the roads and stopping frequently to take notes regarding
class of soil and subsoil, topography, stones, suitability of soil
for cultivation, ete. The roads running north and south are
one mile apart, and the roads running east and west are two
miles apart. In most cases the land was traversed at intervals
of one mile. In some cases roads had not been opened up,
and it was then necessary to drive across the prairie. The
location was usually obtained from corner posts and speed-
ometer readings. In some cases one soil class changes abruptly
to another, and in these cases there is no doubt regarding the
point at which the boundary line should be placed, but more
often one soil class merges gradually into another, and in these
cases the point at which the boundary line is placed must be
chosen arbitrarily. Then, of course, it is necessary to draw
in the boundaries arbitrarily between roads, or between points
of observation. After the boundaries had been established in
this way the areas were sampled systematically and the samples
were sent into the laboratory for analysis.

Most of the field notes were recorded on township maps
obtained from the Topographical Surveys Branch of the Do-
minion Department of the Interior. The township map is
made with a scale of two inches to the mile. Further notes
were recorded in convenient field note books.

In a survey carried out in this manner, and recorded finally
on a map with a-scale of three miles to the inch, minor areas
cannot be outlined, and boundaries cannot always be very ac-
curately established. Ience, although the extensive soil types
are outlined fairly accurately, the map should not be depended
upon, without further inspection, for the purchase or sale of
individual quarter sections. Many factors influence land
value, but the maps should prove very useful, in a general
way, as a guide for the purchase or sale of land.

SOIL CLASSES.

All soils are composed of particles of different sizes, which
are designated by various grades. Generally only the finer
soil particles (less than 2 mm. in diameter) are analyzed and
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used in classification. In order to confirm our field classifi-
cation we determine the following grades:—

Number of Seil
Paxticles per inch.

1. Fine Gravel ....cccccccnvnnne 2— 1 mm. 12— 25
2. Coarse Sand ... 1— .5 mm. 25— 50
3, Medium Sand .............. b— .25 mm. 50— 100
4. Fine Sand .c.oceveerecenrns 25— .1 mm, 100— 250
5. Very Fine Sand .........c.e.. 1— .05 mm. 250— 500
B. Silt eerrrererinrierieeriarre s .06—.005 mm. 500—5000
T ClaY  coviicceeirirercerarnennsaienes less than .005 mm. more than 5000

A better idea of the diameter of the various grades may
be obtained by comparing the mm. scale with the inch scale.

We are using the same system of soil classification as that
used by the Dominion Department of the Interior. It has
been adopted from the systematic classification used by the
United States Bureau of Soils. It is briefly outlined below.

1. Sawps contain less than 209% of clay and silt, and 80%
or more of sand.

(a) Goarse Sand-—more than 25% fine gravel and
coarse sand, and less than 50% of any other grade
of sand.

(b) Medium Sand (usually designated sand)-—more
than 25% fine gravel, coarse and medium sand;
and less than 509% fine and very fine sand.

(¢) Fine Sand--more than 50% of fine and very fine
sand ; less than 509 of very fine sand.

(d) Very Fine Sand—more than 50% very fine sand.

2, Sanp¥ Loams contain 20-509% clay and silt, with less
than 20% of clay (50-80% sand).
(a) Sandy Loam—more than 25% gravel, coarse and
medium sand. .
(b) Fine Sandy Loam—more than 50% fine sand and
less than 2569% gravel, coarse and medium sand.
(¢} Very Fine Sandy Loam—more than 50% very fine
‘ sang and less than 25% gravel, coarse and medium
sand.
(d) Sandy Clay—less than 209% silt (very seldom
used).
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3. Loams (other than sandy loams) — Soils containing

more than 50% clay and silt, -

(a) Loam—contains less than 20% clay, less than
509% silt, less than 509% gravel and sand.

(b) Slilt Loam—Iless than 20% clay, more than 50%
silt.

(¢) Clay Loam—20-30% clay, less than 50% silt.

(d) Silty Clay Loam—=20-30% clay, more than- 50%
silt (seldom uged).

4. Cray—more than 30% clay.

Sand particles vary in size from 1,25 to 1/500 of an inch.
They feel rough and gritty, and will not stick together either
when wet or dry. They consist chiefly of the more resistant
rock particles such as quartz,

Silt particles vary in size from 1/500 to 1/5000 of an inch
and are midway between sand and clay. When wet they feel
velviaty, but lack both the roughness of sand and the sticginess
of clay.

Clay particles are the smallest of individual soil grains and
have a diameter of less than 1/5000 of an inch. Some of
them are so small that it is impessible to see them with a
powerful microscope. They settle out of water so slowly that the
solution may be turbid for months. When wet they are greasy
end sticky, and upon drying shrink and become hard.

Sands—Sand soils consist chiefly of the more resistant
rock particles which have withstood the centuries of weather-
ing. The particles were formed originally by the disintegra-
tion of native country rocks. This weathered material may
remain in place, but usually it is subjected to assorting and
placing by water and winds, and generally occupies positions
relative to water areas and prevailing winds.

From the preceding classification it may be seen that at
least 80 per cent. of the particles of sand soils have diameters
greater than .05 mm. (1/500 of an inch). Since sands do not
contain over 20 per cent. of the finer particles they are always
easily worked. Their water Lolding capacity is small; and,
although they absorb a certain amount of water readily, they
retain 1t poorly, and are easily leached. They can be worked
when either wetter or drier than any other kind of soil, and
may be kept in good tilth with less cultivation than is required
for other kinds of soil. They are always warm and early,
but are frequently too loose and dry to form an ideal seed
bed.
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The finer sands usually contain more silt than the coarser
sands, and this improves their physical properties. - When
sand areas are subjected to the continued action .of winds the
finer material is carried farther to leeward than the coarser
particles. Thus in typical sand areas we frequently find the
coarser sand piled up in dunes, while to the leeward there is
a gradual transition into the finer sands and ultimately into
the sandy loams and loams. ‘ _ )

Sandy soils are generally found to be relatively infertile.
This low production power is explained by the fact that ini-
tially the sands, as a rule, are high in silica or quartz, and
low in plant food, and that, in climates with heavy rainfall
they are greatly leached. However, with the materials which
have contributed to the formation of sand areas in Alberta,
and under the climatic conditions of the western Canadian
prairie, we find that the sands are comparatively fertile.
(See discussion of sand areas.) :

Owing to their loose open nature, and to their low initial
content of organic matter, sands begin to blow sconer after
breaking than the heavier soils. The greatest problems in the
management of sands are the maintenance of organic matter
and plant foods, and the control of moisture. The mainten-
ance of root fibre and organic matter automatically tends to
lessen drifting and conserve moisture.

These properties of sands adapt them to truck gardening,
to crops such as potatoes and fruits, and to certain early field
crops such as fall rye and sweet clover. Of all our grain
crops winter rye does best on sands, since it becomes estab-
lished in the fall, and starts growth very early in the spring,
and can thus more completely utilize the annual precipitation.
It likewise tends to prevent winter drifting of soil. In very
wet years our sands will respond with enormous crops, but
they are not nearly as durable as the heavier soils.

Sandy Loams, Loams, 8ilt Loams, Clay Loams.—Between
sands and clays there i3 2 group of intermediate or loam soils.
These various loams are designed by property names, and are
known as sandy loams, loams, silt loams, and clay loams. The
lightest sandy loam does not contain over 80 per cent. of
sand, and the heaviest clay loam does not contain over 30 per
cent, of:clay. When the proportion of sand is great the soil
possesses properties closely related to those of sands, and when
the proportion of clay is great the soil is more closely related
to the clays. When the proportions of sand, silt, and clay are
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such as to impart no predominating property of one constitu-
ent, the soil i1s just called loam.

The sandy loams are adapted to the early crops, but are
better suited to a greater variety of crops than the sands,
because of their greater water-holding capacity and fertitlity.
The loams are often spoken of as the all-round soils, and are,
as o rule, adapted to a greater variety of crops than any other
clags of soils, The silt loams and clay loams require more
careful management than the lighter soils, in order to main-
tain good tilth, and they are fertile, durable, and usually well
adapted to cereals, grasses, legumes, and other common farm
. ¢TOPS. -

Clays—Soils containing large proportions of very fine
particles are designated clays. All clays contain at least 80
per cent. of soil particles with a diameter of less than .005 mm.
(one-five-thousandeth of an inch). Generally a large per-
centage of the particles of clay soils is silt. These soils owe
their origin, generally, to the finer particles which have settled
out of bodies of quiet water, the material having first been
carried into settling basins by streams. Many of the glacial
boulder clay areas have been subjected to a lesser extent to
separation and settling, and consequently contain coarser ma-
terial and stones mixed with the clay. '

We often hear the terms “gumbo,” “buckshot,” “adobe” used
in reference to clay soils. Gumbo is an exceptionally heavy
kind of clay, usnally dark brown or black in color, occurring
both on river bottoms and upland flats. Tt is more sticky
and bakes more readily than any other kind of soil. Buck-
shot is a certain kind of calcareous clay, which, upon drying,
forms small granules rather than large clods, thus producing
a good natural tilth. Adobe soils are heavy clay soils occur-
ring chiefly in the arid south-western states. They consist of
material, part of which has been placed by water, and part
blown in by wind.

Clays are just the opposite of sands in physical properties,
and the characteristic properties of clays are due to their ex-
tremely fine texture. Sands are loose, open, easily worked,
early, and less productive, whereas clays are fine, compact,
sticky, hard to work and Iate. Clays absorb water slowly and
give it up slowly. Upon drying clays shrink, crack and
become hard and cloddy, Such soils are often hard on plants,
as well as hard to till, as they shrink at times until they break
the plant roots. The greatest problem in connection with clay
soils is that of cultivation. When worked too wet the particles
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run together, and, with subsequent drying hard clods are
formed. At a certain moisture content between extreme wet
and dry soil, clays pulverize and form a good seed bed. They
should never be plowed when too wet. One such plowing may
practically ruin the tilth for a number of years. Clays are
often deficient in organic matter, and one of the most effective
methods of improving poor clay soils Is to incorporate organic
matter with the soil, either by addition of manure, or by
growing and plowing down legumes. When properly handled
“clays usually produce good crops, since they are generally well
supplied with mineral constituents needed for plant food.

Clay soils are adapted to many of the grasses, cereals, and
legumes, and because 'of our climatic and market conditions,
some of the best crops for our heavier soils are western rye
grass, brome grass, wheat, oats and sweet clover. Under irri-
gation the choice of crops might be extended, and might
mnclude timothy, red top, alfalfa, and roots. Sweet clover and
alfalfa are among the most promising crops for our heavier
soilg, since they readily penetrate the heavy subsoil, making
channels for water and air. Furthermore they add nitrogen
as well as organic matter to the soil.



APPENDIX II.

THE RELATION OF THE GEOLOGY TO THE SOILS
IN THE SOUNDING CREEK SHEET

BY

JOHN A. ALLAN*

Soils may be regarded as unconsolidated rock. Most soils
have been derived from the decomposition and disintegration
of older rocks. There is usually a close relationship between
the soils in an area aud the geology in or close to that area.

Much of the surface of the southern half of Alberta east
of the Rocky mountains is mantled with unconsolidated de-
posits of Pleistocene and Recent ages. The soils of Pleistocene
age are chiefly of glacial origin, and the younger Recent de-
posits have been derived quite largely from the older glacial
deposits, or from the rocks immediately underlying the soil.
The depths of these deposits vary from a few inches to over
two hundred feet, depending upon the locality. Along valley
depressions the depth of unconsolidated deposits is even con-
siderably greater than that given above. This condition of scil
origin occurs throughout almost all of the Sounding Creek
sheet.

The entire area of this map has been traversed to-obtain
geological data but only a short time has been spent in the
field examining the surface deposits in this map-area, so that
the following notes must not be regarded as a complete geolo-
gical report on the surficial deposits in the Sounding Creek
sheet. An attempt will be made to point out some of the more
prominent geological features responsible for the distribution
of several of the soil types shown on the map accompanying
this report. More detailed observation would have te he
carried out in the field before all soil types in every part of
the area mapped could be correctly interpreted. A correct in-
terpretation of the soil occuwrrences in every case required a
knowledge of the sub-surface geology and structure of the
rocks. This detailed information is not yet available in some
parts of the Sounding Creek sheet, becanse there are very few
rock exposures except along Sounding Creek and the tribu-
taries extending southward into Red Deer river.

#Profesaor of Geology, University of Alberta,
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ALTITUDES ALONG CANADIAN NATIONAL
: RAILWAY.

The surface topography in the Sounding Creek sheet is not
shown on the accompanying map and the contours have not
yet been determined. It might be of interest to the reader to
record the altitudes of the stations along the Canadian Na-
tional railway across this map area. These are taken from
“Altitudes of Canada,” Ottawa, 1915,

Reading from west to east the altitudes above sea-level are
as follows: Craigmyle, 2,851 ft.; Watts, 2,784 ft.; Ha.nna,
2,677 ft.; Bonar, 2,734 ft.; Alness, 2,659 ft.; Richdale, 2,527
.3 Sta,nmore 2582 ft.s Scotfleld 2498 ft.; Youngstown,2534
fa.s 5 Dobson, 2555 ft.; Chmook 2538 ft. Cereal, 2,511 ft.;
Excel, 2,604 ft Oyen, 2,521 ft Benbon 2461 ft S1bba1d
2,358 . Alsask 2,303 ft.

SUB-SURFACE GEOLOGY.

A few notes are here given on the geological formations
that underlie the Sounding Creek sheet. The formations that
underlie almost -the entire map-area belong to the upper
Cretaceous, the older rocks occurring st the east side of the
sheet and the younger ones at the west. Possibly not more
than 10 or 15 square miles at the western side of the map are
underlain by rocks younger than the Cretaceous, belonging
to the Tertiary period. In order of age from the youngest
formations to the cldest, the rocks under the Sounding Creek
sheet are as follows:

Tertiary Paskapoo.
Cretaceous Edmonton (St. Mary River).
- Bearpaw.

Belly River.

The Belly River rocks underiie the eastern side of Sound-
ing Creek sheet, particularly in ranges 1, 2, 8 and the greater
part of 4. The contact between the Bellq/ River and the
younger Bearpaw occurs on Sounding creek at the western
edge of range 5. The eroded areas along this creek in range
5 are formed in the strata belonging to this formation, At
the southern edge of the map the Belly Eiver bieds extend
west into range 7. The exact position of the western edge of
these strata cannot be observed because of the glacial and other
unconsolidated material overlying this rock formation, but
Red Deer valley to the south indicates the extent of these
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rocks. The Relly River strata consist of clay sandstones, sandy
shales, clay shales, and some less indurated shales that are
almost clays. This formation also carries coal beds in other
parts of Alberta. The rocks in this formation are of fresh-
and brackish-water origin from sediments that were deposited
along the shore of a sea that lay to the south-east. On account
of the thick deposit of glacial debris over much of this area
it is not beliéved that the Belly River rocks have formed much
residual soil in this map-area.

At the close of Belly River time the land surface was sub-
merged and the sea extended to the west. In this sea were
deposited marine muds that have given rise to shales. These
strata form the Bearpaw formation and consist generally of
dark, clay shales, with occasional beds of sandy shale and a
few bands of ironstone nodules. The Bearpaw strata are
almost entirely free from lime so that any soils formed from
these rocks will not contain any appreciable amount of lime
unless it has been washed in from the glacial till or from the
higher land to the west.

Calcium sulphate in the form of gypsum ecrystals occurs
rather abundantly in this formation, but gypsum is also a
common mineral constituent in the overlying formation.
Sodium, magnesium and aluminum sulphate have been ob-
served by the writer in this formation in other parts of the
province. It seems certain that these sulphates are also present
in the Bearpaw shales in the Sounding Creek sheet and are at
least in part responsible for the alkali content of the soils,
and particularly the alkali flats that are shown to occur
abundantly in ranges, 9, 10 and 11.

The Bearpaw shales underlie the entire central part of the
Sounding Creek sheet and extend over nearly one-half of the
map-area. From range 5 west to Berry creek is underlain
almost entirely by PRearpaw. Along the Canadian Naticnal
railway the contact occurs between Richdale and Stanmore.
The shales belonging to this formation outcrop along the Red
Deer valley in the south-west -corner of the map and extend
up Bullpound creek into township 27. It is believed that these
shales and possibly the basal shaly beds in the overlying
Edmonton formation have been to a large extent responsible
for the formation of the “blow-out loam” type of soil shown on
the accompanying map to be widely distributed in ranges 10,
11, 12 and 18. This point is discussed in that part of the
report dealing with the origin of surficial deposits.



Soil Survey of Sounding Creek Sheet 55

The Zdmonton formation overlies the Bearpaw shales and
represents nppermost Cretaceous strata in Alberta. At the
close of Bearpaw time the sea receded to the east and brackish-
and fresh-water sediments were deposited, which consolidated
lo férm the Zdmonton formation. This formation in south-
western Alberta is correlated with the 8i. Mary River form-
ation. The Z'dmonton strata consist of rather soft, cross-
bedded sandstones and sandy shales and include several coal
beds. It is from this formation that the coal is mined in the
Drumbheller district,' and also at Sheerness and Richdale in
the Sounding Creek sheet. The Sheerness coal occurs near the
base of the formation and is classed as ‘domestic or black
lignite. A complete section of the Edmonton formation is
exposed along Red Deer river in the vicinity of Drumbelier.
This section has been measured by the writer and has a thick-
ness of 1,242 feet The lower members in the Zdmonton
formation are more shaly in character and in some places it is
difficult to determine the base of this formation.

The lime content in these rocks is high and in some beds
the cementing material holding the sand beds together is high
in lime. Benfonite, known as gumbo in the impure form, is
an important constituent of the sandstones of the Edmonion
formation. Very heavy clay and gumbo-high soils are formed
from the residual weathering of the Zdmonton formation.
This i3 not a characteristic type of soil in the western part
¢f the Sounding Creek sheet because the material weathered
from the Edmonton formation has been mized with lighter
types of soil. It is, however, quite possible that the small
patches of clay, clay loam, and mixed type of soil shown on
the accompanying map, particularly around the head of Bull-
pound creek, have been formed very largely from the bentonitic
rocks in this formation. The sandy loam area in the Sheer-
ness ridge east of Bullpound creek 1n range 13 and extending
io the north-west towards Hanna, has also been formed quite
largely from the Edmonton strata. The Sheerness ridge is
underlain by this formation.

West of the Sounding Creek sheet the Hand Hills occur,
and the eastern flank of these hills extends into the Sounding
Creek sheet in townships 28,.29 and 80, range 15. The Hand
Hills are capped by Tertiary rocks and the lowest of these
strata form the Paskapoo formation. As previously men-
__lm., Geology of Drumheller Coal Field, Alberta. Sci. & Ind. Rea,
Coun., Alta., Report No. 4, 1922,

1Allan, J. A., Geology of Alberta Coal. Trans., Can, Inst. Mining & Metallurgy,
Vol. XXVIII, 1825.



56 Baulletin No. 16

tioned, a few square miles of Sounding Creek sheet on the
east side of Hand Hills lake are underlain by this formation,
but the exact distribution of these rocks has not been observed.
The Paskapoo rocks in the Hand Hills consist of soft, clayey
sundstones, weathered yellowish, and shales that are sometimes
so soft that they are classed as clays, The lime content in the
Puskapoo strata is higher than it is in the underlying Edmon-
Zon strata. No doubt the weathered sand and clay from this
formation in the Hand Hills have been washed down the
siope to the east and mixed with the soil types in the western
side of Sounding Creek sheet. On the top of the Hand IHills
i the Rosebud sheet west of this map-area, the uppermost
Tormation consists of a few feet of conglomerate and pebbly
sandstone. This formation is younger than the Paskapoo and
is believed to be of Oligocene age. Some of the pebbles of
coarse sand can no doubt be found in the scils along the
extreme western edge of the Sounding Creek sheet.

ORIGIN OF SURFICIAL DEPOSITS.

The soil differs from underlying deposits upon which it is
developed in that weathering agents have changed its original
texture, color and. composition. In some soils the accumula-
tion of organic material, both vegetable and animal, has caused
the soils, particularly the surface soils, to assume a dark
color. In most cases surface leaching has deprived the soils
of certain original minerals, and often the mineral content of
the subsoils has been changed. In many of the soils in the
Sounding Creek sheet the calcareous content has been reduced
by processes of weathering and an increase of the lime content
occurs in the subsoils, In general it is a fact that
the surface unconsolidated deposits in the Sounding
Creck sheet are lower In ecalcium carbonate than are
" the deposits to the west and south-west of the map-area. This
is due to the fact that the older rocks underlymg much of
the Sounding Creek sheet are lower in caleium content than
are the yvounger rock formations closer to the foothills. On
the other hand, if the unconsolidated deposits contain certain
soluble minerals these are brought to the surface in the ground
waters, and in such cases the soils will be richer in those
minerals than the subsoils. All these conditions have to be
considered in explaining the origin of the soil types that ocenr
in the map-area.
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The unconsolidated deposits in the Sounding Creek sheet
can be classified into four types:

(1) Glacial moraine, unsorted.
(2) Resorted glacial deposits.

"(3) Transported deposits of alluvial, laccustrine, and dune

origin,

(4) Residual deposits.

The glacial deposits consist of £l or boulder clay in the
form of moraines that have been left by the ice-sheet that
covered the area. - These deposits are unstratified, and consist
of an unsorted mixture of clay, sand and gravel.

Ground moraine oceurs over much of this map-area east of
range 9 and in the north-western corner of the ares on the
eastern flank of Hand Hills. This unsorted material varies in
thickness, and in some places is almost missing, having been
removed by later erosion. Much of the rolling and hilly sur-
face in the eastern half of this area and in the north-western
corner consists in large part of boulder clay.

(lacial drift in the form of terminal or lateral moraines
occurs in this area. These deposits usually occur as ridges,
and have been formed by deposition of material from the
glaciers along the margin. The material is similar to that in
ground moraine, but a thicker deposit in the form of a ridge
merks the position where the front of the ice halted for a
time. 'Lhe eastern edge of this map-area is very distinctly
morainal in character. This moraine can be traced northwards
to the North Saskatchewan valley. It is largely due fo this
morainal deposit that Scunding creelt malkes a sharp bend to
the north in township 80, range 3, following the western flank
of this moraine beyond the northern boundary of this map-
area. These moramal' deposits, forming rolling and hilly
topography, also extend across the southern part of the area
as far west as Blood Indian creek. The surface topography
from Cereal station eastward to Excel, Oyen, and to the
eastern edge of the area is largely the result of this glacial
debris. There are morainal deposits on the south flank of the
Neutral Hills and west of Sounding ereeck. The rolling surface
al the north side of the map-area and north of New Brigden
has been formed on this moraine.

In the morainal covered areas local depressions are com-
mon. These depressions are often circular in outline and
even conical in shape, sometimes more irregular. These de-
pressions are called “kettle holes” and are formed by entrapped
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blocks of ice melting after the glacier left that surface, with
the result that the moraine settled to form such depressions.
In some of these there may be soft ground or slough conditions,
or even sufficiently drained to form a firm surface. There
are a number of these kettle holes in the viecinity of Excel.
In a few cases observed a few trees are growing in a circular
line about the depression. This is due to the growth that
" resulted while the central part of the depression was covered
with water or while slough conditions existed. Such surface
conditions are unmistakeable evidence of the presence of
morainal material in that area. .

The second type of soil is that resulting from glacial drift
that has been resorted and deposited along old glacial drainage
courses or in ponds and lakes close to or near the front of the
retreating ice sheet. In some cases oufwash plains have been
formed from deposits carried out by streams coming from
under the ice sheet around its margin. The plain represented
by Acadia valley in the south-east corner of the map-area has
been, at least in part, developed from the finer material washed
out of the glacial moraine that surrounds this plain.

Where the moraine is gravelly or contains many small
boulders it is usually the case that the finer particles have
_ béen removed from the glacial drift since time of deposition.

This type of reworked glacial material occurs in the south-
west corner of the map, along the upper slopes of the Red
Deer valley. Due to the pronounced slope of the surface to
Red Deer river considerable amounts of the finer material have
been removed from the glacial drift by the “run-off” along
the valley slopes. The result of this removal of finer material
is the development of stony soils. Two other areas of stony
land formed in the same way might be mentioned. North of
lixcel and Chinook, along the valley of Sounding creek, in
township 30, ranges 5, 6, 7 and 8, the finer material has
been removed and a stony soil remains. Stones are more
numerous in range 5, wheére they have been derived from the
thicker deposits of glacial debris. The other area is at the
head of Alkali creek along the side of the morainal, higher
land, where the surface deposits are more stony than in ad-
joining areas.

The third type of surface material includes the #rans-
ported deposits. The transporting agents are running water
and wind. The former gives rise to alluvial and laccustrine
deposits, the latter to sand dunes. All transported deposits
are bedded in character due to the sorting action of the trans-
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porting agents. The sand and clay may occur in separate
heds, forming a sandy soil or a clay soil. These deposits may
also be a mixture of sand and clay with varying proportions
of each, giving rise to a sandy clay or a clay loam soil,

ANuvial material occurs along the bottoms of valleys where
there are streams at the present time, or along old drainage
courses where there is no apperent drainage today. The lac-
custrine deposits include those clays and sands deposited on
lake basis, sometimes small, sometimes large in area. There
may be a small lake -remaining or there may not be any:
surface evidence of such a lake at the present time except a
broad, plain surface. In this type of deposit the character
and composition of the soils are usually quite uniform. The
clay and silt loams along Sounding Creek east of range 4 are
of alluvial origin. The mixed type of soils at the head of
Bullpound creek, Berry creek and Alkali creek, and in the
flatter land surface south of Sunnydale, have been formed in
the same way.

There are many examples of lake basins in this map-areg,
some of them still contalning small bodies of water. Only
a few examples will be cited. Antelope lake is a remnant of
a much larger lake, the basin of which is now drained by
Sounding creek in range 9 and the east side of range 10.
Dadger lake was at one time much larger, and possibly ex-
tended to the north boundary of this map-area, along the
present course of the stream that occurs today at the eastern
edge of township 82, range 12. This stream flows south
into a long, narrow lake, partly in section 31, township 31,
range 11, There is no surface outlet to this lake. Rather ex-
tensive former laking occurred along Acadia valley and also
around Benton. This is indicated by the broad, nearly flat
surfaces that occur in these localities. Tt may be faken as a
fact that wherever there is a broad, flat surface, nearly level,
that that area consists of lake deposits and these will be found
to be quite uniform in composition, at least below the im-
mediate surface soil where it may be slightly different in
composition on account of material added by wind or in other
ways since the laking period.

The lakes in the Sounding Creek sheet are almost without
exception irregular in shape and very few have surface outlet
drainage. These marked characteristics, the irregular shape
and lack of outlet, are typical of lakes formed in irregular
depressions on glacial moraine. The numerous irregular lakes
in the vicinity of Rearville and Clemens in townships 25, 26,
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and 27, ranges 6 and 7, are excellent examples of the type
of lalke formed on morainal deposits. Dowling lake, in the
north-west corner of the map-area and the largest on the
Sounding Creek sheet, is also of glacial origin in that it is
formed on moraine, but it is possibly part of an old drainage
course that extended to the south by Bullpound lake, Hanna
~ and Bullpound creelc. This explanafion seems evident from
the surface topography. The altitude at Hanna is 57 feet
lower than at Watts to the west and Bonar to the east.

One of the most suggestive drainage features in the
Sounding Creek sheet is the distribution of alkali flats from
the north boundary of the map in range 10, south by Oldman
lake, Reist, Scotfield and Plover lake. Scotfield station has
an altitude of 2,498 feet, which is the lowest station point on
this map-area along the Canadian National railway west of
Benton. It is quite probable that at one time the drainage
from townships 31 and 32 in ranges 9 and 10 was southwards
by Scotfield, Stoppington and Berry creek, instead of by
_Sounding creek as at present. The distribution of these alkali
flats in such a narrow belt is due, no doubt, in part to the
imperfect drainage along this belt, and possibly in part to the
goluble salts in the underlying Bearpaw shales.

The wind deposits are represented by sand dunes. These
deposits are found chiefly in the large sand area around
Antelope lake, where the sand has been derived principally
from the sandstones in the Belly River and Fdmonton forma-
‘tions by glacial erosion. Smaller dune areas occur in the
sandy loam west of Sedalia and in extensive glacial morainal
deposits at the north-east corner of the map east of Ester and
also in the same moraine south of Alsask in township 27, range
1. Other sand dune areas could easily be formed, especially in
this eastern moraine and in the sandy loam, if the mantle of
vegetation were removed. .

The fourth type of soil includes the residual deposits that
have been formed by erosion processes from the underlying
strata. Soils formed in this way will have a composition
somewhat similar to the composition of the underlying rock
from which they have been formed. For example, certain
areas of sandy loam indicate the occurrence of clayey sand-
stone below, while silt loam and clay loam suggest the pres-
ence of shale formation in the underlying rocks.

Tn the Sounding Creek sheet residual soils are believed to
have a wide distribution, especially in the western half of the
sheet. It has already been mentioned that a considerable part
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cf the eastern half of this map area is covered with morainal
material. Tt may be that even in this area, influenced largely
by glacial deposits, there are local areas where the soil consists
in part at least of an admixture of the underlying sandstones
and shales. There is a large loam area, chiefly north of the
Canadian National railway in ranges 8, 4, 5, 6 and 7, and more
especially north of Sounding creek, where it is believed that
soils are largely of residual origin from the underlying Bear-
paw shales. Where the surface is rolling is this loam area
there have been certain constituents removed by surface leach-.
ing so that the composition of the soil is not identical with
the composition of the underlying rock.

In the west half of the Sounding Creek sheet the loam
“blow-out” type occupies about three-quarters of this area.
Glacial deposits are not common throughout this area and in
many parts are absent. Much of the area is underlain by
shales of the Bearpaw formation and sandy shales in the lawer
part of the Edmonion formation. Along several of the streams
the rock formations are exposed almost to the level of the
adjoining country. These facts indicate strongly that much
of the loam in this “blow out” area west of range 9 has been
derived largely from the underlying rock formations and is
thercfore of residual origin. If this is the correct interpreta-
tion the unconsolidated deposits, especially west of range 12,
should be more sandy at depth than those east of Berry ereek
and south of township 27, in the west half of the Sounding
“reek sheet.

All four types of soil are represented in this map-area, but
in order of importance the types are four, two, one and three,

In discussing the origin of the various types of soil shown
on the accompanying map, mention must be made of the
“eroded area” type. In almost every case these eroded areas
occur along the present drainage, or along former drainage,
courses.

“Froded areas” are formed in one of two ways.

(1) Along steep valley sides or on slopes where the gradient
is large and where the “run-off” is rapid and therefore active
in wearing down the unconsolidated material.

(2) Along slopes where the underlying rock formations
are outcropping. ‘ :

The rocks outcrop along Red. Deer river and along most of
the tributaries that drain into the Red Deer from the western
half of the Sounding Creek sheet. On the Bullpound, Berry
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and Blood Indian creeks outeropping rocks form eroded topog-
raphy well up to the central part of the map-area. Plate 3,
Figure 1, shows one of these rock exposures near the head-
waters of Bullpound creek in the southwest corner of town-
ship 29, range 14. North of this locality there are several
eroded belts along former drainage courses on the east flank
of Hand Iills. The narrow, eroded area extending north
from Berry lake also marks an old drainage course where
the slopes are steep.

Considerable erosion occurs along Sounding creek, especi-
ally west of Seal in range 4. In some of these areas the bed-
rock is exposed and eroded, in other places it is the uncen-
solidated deposits that have been eroded on stecp slopes along
Sounding creek or tributary drainage chanmels. The eroded
area west of Xelmsdale in range 6 1s formed along the steep
slope of the glacial depoesits. The two small areas on either
side of Blood Indian creek, at its head and close to Benachi
are on former drainage courses of this creek. Where the soil
is heavy, a clay or clay loam as on Berry creek west of Badger
lake in range 12, erosion is not pronounced.

GLACIAL HISTORY OF THE SOUNDING
CREEK SHEET.

The study of the surface deposits and the present physi-
ography of the Sounding Creek sheet involves the glacial
history of this part of Alberta. The glacial history of this
sheet, insofar as it is related to soil types, is so intimately
connected with the glaciology over a large part of southern
Alberta that it is in order to include a few general notes on
the subject.

During late Tertiary time and long before the southern
advance of the continental ice sheet from the west side of
Hudson Bay there was a pronounced topography in southern
Alberta. The physical features became more pronounced by
erosion as the (lacinl Period approached. The erosional
features in this part of Alberta were formed largely through
the uplift of the Rocky Mountains. Tt was towards the close
of the Cretaceons period in the Mesozoic era that the initial
uplift of the Rocky Mountains occurred. As this uplift con-
tinued, drainage channels were formed on the eastern slope.
Ultimately a pronounced system of drainage was developed,
with major streams having a general easterly direction. This
pre-glacial drainage down the east slope of the Canadian
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Rocky Mountains is today represented in general by such rivers
as the Red Deer, North Saskatchewan, Athabaska, Peace and
many other smaller rivers. i

It is not necegsary in this report to discuss details regard-
ing pre-glacial topography. Tt is apparent, however, that the
general surface of this part fo Alberta at the close of the
Tertiary was a rolling plain, deeply incised with many valleys. -
The elevation of this plain was considerably above the present
elevation—at least as high as the top of the Hand Hills.
When the glacier advanced this part of the province ias
covered with what is known as the Keewatin ice sheet, which
originated in the snow fields west of Hudson Bay. This ice
sheet advanced beyond the southern houndary of Alberta. The
advancing ice sheet brought with it Precamgrian boulders and
finer rock debris from the north-east, but the largest part of
the load of the ice consisted of rock debris from the younger
Cretaceous and Tertiary formations over which the ice passed.
The original elevation of the plain in the Sounding Creek
sheet, was lowered by erosion from the ice sheet. There is no
way of determining the exact amount of material that has
been removed by erosion over all parts of southern Alberta,
but, if the glaciers ever covered the Hand Hills, the thickness
of ice over these hills was not great. The Hand Hills have an
altitude of 3,578 feet and the lowest altitude on the Sounding
Creek sheet 1s about 2,275 feet. On this evidence 1t can be
assumed that several hundred feet, possibly as much as one
thousand feet, have been removed by ice ercsion over much
of the Sounding Creek sheet. There is no exact data on how
thick the ice was in this part of Alberta, but it was possibly
quite thin in gsome places and pessibly absent from other areas
hecause there are local d'riftlzss areas; that 1s, areas where
there are no glacial deposits.

With a more moderate climate the ice sheet melted and the
enclosed rock debris was left as glacial drift. Tt is important
to bear in mind that this drift was made up of heterogeneous
rock debris consisting in large part of silica-, alumina-, potash-
and magnesia-rich debris from the Precambrian rocks to the
from the Cretaceous and younger rocks at the surface north-
north-east, and silica-, lime-, and alumina-rich sand and clay
east of the Sounding Creek sheet, which were ground up by
the advancing ice sheet. There is no debris in thé map-area
that has been derived from the Rocky Mountains.

Glacial erosion is always caused by the forward movement
of the ice. During the retreat of the ice sheet the ice does
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not move backward, but the front of the ice sheet is melted
more rapidly than the forward movement of the ice. The
front of any ice sheet is irregular and lobate in outline.
Tongues of ice project farther forward than other parts of the
ice mass. 'This applies to the Pleistocene ice sheets as well as
to modern glaciers. As the ice-front retreated, the water from
the melting ice became impounded where drainage courses
from the ice became blocked by debris from the ice. In many
places in Alberta drainage courses were developed sub-parallel
tc the ice-front. This type of drainage is not in evidence on
Sounding Creek sheet. It has been stated in another part
of this report that certain surface conditions indicate that
Dowling lake was previously drained to the south by Bull-
pound. Such a drainage course was no doubt influenced by
the ice front.

Post-glacial erosion has deepened many of the depressions
that originated during the glacial retreat. The several small
streams shown on the southern half of the Sounding Cree':
sheet. flowing south into Red Deer river are largely of post-
glacial age. :

The distribution and origin of the glacial deposits on this
map-area are discussed in another part of this appendix.
Details on the glaciology of Alberta have yet to be worked
out, and no doubt many interesting features on the glacial
history of this province are not yet known.

WATER SUPPLY.

There is very little accurate information on the possible
water supply or on the possible water-bearing horizons in the
Sounding Creek sheet. It is believed that many valuable data
are available in this map-area from the existing water wells,
but the necessary time and funds for the compilation of these
data were not available. A few general remarks on the water
problems may be of interest to some of the readers.

Considerable time has already been given to certain sources
of water in the Rosebud and Red Deer sheets west of this
map-area, and conditions in the Sounding Creek sheet should
rot be very different from those to the west. It is an observed
fact that there iIs an excellent water horizon on the contact
between the Paskapoo and the Edmongon formation. In the
vicinity of Hand Hills and Wintering Hills and also west of
Red Deer river springs of sweet water are common on the
. line of contact between these two formations. In every case
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where observations were made the water is sweet and also hard,
due to the lime content in the water that has been derived
largely from the Paskepoo strata. There should be a good
water supply not far from the surface along the western side
ﬂ.‘ tlhe Sounding Creek sheet on the eastern flank of the Hand
Tills. :

The underlying Zdmonfon formation consists of clayey
sandstones and shales usually high in gumbo. The gumbo clay
in the Edmonton strata forms impervious layers that are snit-
able for the retention of water. Small water supplies might
be encountered at shallow depth in any part of the Edmonton
formation. :

The Bearpow shales are impervious in texture and are not
suitable as a source of underground water. Any wells that are
drilled on that part of the Sounding Creek sheet which is
underlain by the Zearpaw shales would have to be drilled into
the underlying Belly River formation before an underground
supply of water could be expected. Over much of this map-
area the Bearpaw is thin, in many places less than 100 feet in
thickness. It is quite possible to encounter underground water
supplies within about 250 fect of the surface over much of the
map-area that is underlain by Bearpaw shales, but the water
would be encountered in the uppermost beds in the Belly River
formation and not in the Bearpaw.

The Belly River formation contains porous sandstone in-
terbedded with impervious-shales. These are two conditions
necessary for the occurrence of an underground water supply.
A small quantity of water may be expected in the uppermost
strata in the Belly River formation but no definite, con-
tinnous horizon has been recognized in this formation in this
part of Alberta. It is from the lower part of the Belly River
formation that the artesian water supply occurs in south-
castern Alberta in the Milk river district, but this horizon
might not contain water in the Sounding Creek sheet and, fur-
thermore, the depth to this horizon would be too great. Two
wells have been drilled through the entire Belly River form-
ation on the Sounding Creek sheet, but large flows were not
encountered in either of these wells. The one well was drilled
in the north-east quarter of section 29, township 32, range 4,
north of New Brigden, to a depth of 8,304 feet by the Imperial
Qil Company. The other well is being drilled by the Fuego
Qils, Litd., in the north-east quarter of section 34, township
25, range 4, west of Acadia valley. The depth of this well at
the present time is 2,860 feet and operations have ceased for
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the winter. Neither water nor gas has been reported from
this well.

' The glacial deposits are usually too loosely compacted to
form reservoirs for surface water, but a small supply of ground
water may be encountered at, or close to, the contact between
the glacial deposits and the underlying rocks, especially 1f
these are the impervious shales of the Bearpaw formation.

Although very few exact data on the underground water-
supply in this map-area have yet been obtained, yet it can he
said that in most parts of the Sounding Creek sheet there is a
good chance of encountering an underground water supply,
possibly not a very large one, at depths which will vary, in
most places under 500 feet but depending upon the locality.
On the other hand, there is not much chance of getting large
flows of artesian water within this map area, but the ordinary
domestic supplies can be obtained without much difficulty in
almost any part of the Sounding Creek sheet.








