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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 bio- 
logical relationships within the various soi1 types. 

This report describes the properties of the surface and 
subsoil of the various soi1 types, and gives the fertility invoice 
of the principal areas. It describes the topography, drainage, 
water supply and alkali problems of the area. Methods of 
soi1 management and possible utilization of the area are dis- 
cussed. It also contains a brief discussion of the climate and 
agricultural development of the area, together with the im- 
portant farm crops and transportation facilities. 

The soi1 map is an important part of this report. It is 
made on the scale of three miles to the inch, and shows not 
only the different soi1 types represented by different colors, 
but also important physical features such as topography, rail- 
roads, streams and towns. The soi1 map serves as a basis by 
which the better land cari be distinguished from the poorer 
land and, therefore, indicates the most desirable method of 
utilization. Two other maps accompany this report; one 
shows the distribution of the cultivated, abandoned, and 

1 virgin lands in the area, and the other shows the possible 
utilization of the area. 

The area covered by this survey, namely the Wainwright 
and Vermilion sheets extends from the dark brown soi1 zone 
in the S.E. portion of the Wainwright sheet to the gray wooded 
soi1 zone on the north side of the Vermilion sheet. Over most 
of this area there is, on the average, sufficient rainfall to 
produce a trop. There is, however, considerable variability 
in the annual rainfall and during dry years near trop failures 
occur, particularly in the southern half of the area. 

In the drought area of Alberta a definite problem exists. 
The purposes of a soi1 survey there need hardly be enumer- 
ated for under the limited rainfall of the drought area, only 
the better soi1 types cari be considered arable. Outside the 
drought area, however, observation has shown that soi1 de- 
terioration is taking place in most cultivated areas; this is 
manifest in wind erosion, water erosion, alkali accumulation 
and a general drop in fertility over a long period of years. 
Such a deterioration of productive land, often SO gradua1 as 
to remain unnoticed, is serious both from the individual and 
from the national viewpoint. Our soils are still our greatest 
national resource, but if they are to remain as such, this waste 
must be as far as possible eliminated. TO facilitate taking 
adequate measures to combat this deterioration an inventory 



of these soi1 resources is necessary. Soi1 types vary in their 
response to rainfall, to specific crops and to farm management 
methods. The soi1 survey, by mapping the soils of the area, 
has determined the boundaries of the various soi1 types and 
has recorded the chemical and physical properties of each 
type. Such information is necessary if each ‘land parce1 is to 
be utilized to its best advantage, that is, if it is used to give 
the most profitable production without inducing any serious 
deterioration. 

An inventory of the soils resources is necessary before the 
adequate size of a self-sustaining farm unit cari be calculated, 
and hence the maximum number of such units that an area 
Will economically carry over a long period of years. Such 
information is needed for the allocation of postwar settlement 
and in planning the extension or development of social services. 

The results of trop, fertilizer and cultural method experi- 
ments obtained at the larger government experimental stations 
in our province do not necessarily apply to a11 parts of the 
province. Similarly, results from local illustration stations 
apply particularly to the soi1 types similar to the one at the 
station. in the planning of experiments in various parts of the 
province the soi1 maps should prove very valuable, since they 
would show where plots should be placed in order to repre- 
sent important or extensive soi1 areas. Also the soi1 reports . e 

tend to place the information of one farmer at the disposa1 of 
other farmers. . 

The need for a planned agriculture that Will tend to . 
stabilize the farming industry of our province is becoming 

d 

more and more apparent. The uneconomic use of land units 
as well as soi1 deterioration is waste, the full impact of which 
has not yet been felt. An inventory of the soils resources, 
obtained through a soi1 survey, is a first step in obtaining the 
goal of a planned land use-a use that gives to the individual 
and the nation greater agricultural security. 
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DESCRIPTION OF THE AREA 

This section of the report gives a description of the main 
physical features of the Wainwright and Vermilion sheets, a 
brief story of its agricultural development, and an outline of 
present transportation facilities. The purpose of this is to 
provide a background for a study of the soils of the area. 

The Wainwright sheet, number 266, is located in east 
central Alberta and comprises an area 84 miles east and west, 
and 48 miles north and south. More exactly, it consists of 
townships 41 to 48 inclusive within ranges 1 to 14 inclusive, 
west of the 4th meridian. The Vermilion sheet, number 316, 
is located immediately north of the Wainwright sheet and is 
of the same size as the Wainwright sheet. More exactly, it 
consists of townships 49 to 56 inclusive within ranges 1 to 14 
inclusive, west of the 4th meridian. For the purpose of this 
report the two sheets shall be considered as one area. 

The southern boundary of the surveyed area lies 240. miles 
north of the United States-Canadian boundary and the east 
side is the Alberta-Saskatchewan boundary. The surveyed 
area extends in the east from a point 18 miles southeast of 
Chauvin to a point 12 miles east of Frog Lake and in the west 
from a point 13 miles northwest of Alliance to a point 27 
miles north of Vegreville. Elk Point is on the northern 
boundary and Hughenden on the southern boundary. 

The soi1 map for the area described above represents 224 
townships or slightly over 5,150,OOO acres. 

*Agricultural Scientist, Prairie Farm Rehabilitation Act, attached to the 
Soils Department. University of Alberta. Messrs. B. L. Erdman, F. R. Low, 
G. Richards, T. W. Peters. H. 0. Ritchie assisted with the field and analytical 
work during the course of the preparation of this report. 

. 
I  
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AGRICULTURAL DEVELOPMEN!F 

The Vermilion sheet was first served by railway facilities 
in 1905 and the Wainwright sheet in 1909. The coming of these . 
railway lines marked the real beginning of settlement in these 
areas. However, long before this the Saskatchewan river and 
to a lesser extent the Battle river were thoroughfares for 
trader and trapper. 

Anthony Henry of the Hudson’s Bay Company, possibly 
Alberta’s first white visitor, entered the province “south of 
Battle river” in 1754 and on his return to Hudson’s Bay in 
1755 travelled via North Saskatchewan river. About 1792 
Fort George (Nor’West CO.) and Fort Buckingham (Hudson’s 
Bay CO.) were built somewhere between the present sites of 
Lindberg and Elk Point. About the same time Fort Vermilion 
Post was built at the mouth of the Vermilion river, the present 
site of Lea Park. It is interesting to note that in 1809 Alex- 
ander Henry, the factor at Fort Vermilion, made the following 
entry in his diary: “‘We grew 50 bushels of turnips very large 
and of excellent quality, and 80 bushels of potatoes very 
small and watery.” 

Captain Palliser’s party traversed this area while preparing 
a report on the Canadian West for the British Government. 
They wrote this description of the area south of the North 
Saskatchewan river: ‘<There extends here rich and vast prairie 
interspersed with woods and forests. . . .” 

At Fort Pitt in 1876 the Cree Indians, who were native to 
this area, signed a treaty with the Dominion Government. 
(Fort Pitt is on the Saskatchewan river about six miles east 
of the Alberta-Saskatchewan boundary.) By this treaty the 
Indians released claim to the large territory over which they 
had roamed and hunted and agreed to settle on reservations. 
Two of these reservations, as later defined, lay partly within 
the Vermiliqn sheet: the western end of Onion Lake reserve 
takes in approximately the east half of tp. 54, range 1, and 
the southern end of Frog Lake reserve takes in parts of tp. 56, 
ranges 2 and 3. One of the centres of the rebellion of 1885 
was in the area between Fort Pitt and Frog Lake. The 
massacre of the white inhabitants of the Frog Lake settle- 
ment on April 2nd, 1885, marked the beginning of the up- 
rising in this area. 

In 1876 the first regular mail service to Edmonton was 
âtarted. This came overland from Fort Pitt by what was 
called the Victoria trail; this road stayed considerably south 
of the North Saskatchewan river. Between 1895 and 1900 

. settlers began to appear, settling first along the Victoria trail 
and later along the proposed railway lines. Many of these 
early settlers in the area west of the present site of the town 
of Vermilion were from Europe, particularly Russia. 
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In 1903 the Barr colonists under the leadership of Reverend 
(later Bishop) Lloyd settled the.area adjacent to what is now 

Lloydminster. This group, in a11 about 2,000 people, trekked 
in from Saskatoon, which was then at the end of Steel. 

In 1905 the Canadian Northern railway line reached Ed- 
monton from the east, passing through Lloydminster. Settle- 
ment radiating north and south from this railway immediately 
followed. The Grand Trunk Pacifie railway line reached 
Edmonton from the east in 1909, passing through Wainwright, 
and this marked the beginning of extensive settlement in that 
area. 

The census of 1901 showed that only about 6,000 acres of 
wheat were grown over the entire Wainwright and Vermilion 
sheets. By 1906 this acreage had increased to 25,000 and by 
1911 to 50,000 acres. During the period 1905 to 1920 some 
fairly large herds of cattle and horses were established on this 
area. However, in general, most of the stock population be- 
longed to rancher-farmers rather than to ranchers, and as 
cultivation increased most of the larger herds disappeared. 
The large sand area south and east of Wainwright is the only 
large range area remaining. Patches of hilly moraine, how- 
ever, occur throughout the area and these still support some 
sizable herds of cattle. 

In a brief discussion of the agricultural development of this 
area mention should be made of the founding of the National 
Buffalo Park at Wainwright. This area, comprising about 
100,000 acres, was set aside as a reserve for the Plains buffalo 
and a herd was established here in 1908. This herd grew 
until they were numbered in the thousands. Valuable ex- 
periments were carried on here cross-breeding the buffalo 
and the domestic cow, developing what is called the Cattalo. 
(See Plate 4, fig. 2.) Thousands of buffaloes were slaughtered 

in later years to supply skins and meat for commercial trade 
and many live buffaloes were shipped to northern Alberta to 
help stock Wood Buffalo Reserve. About 1940 a11 the re- 
maining buffaloes were slaughtered and at present only a few 
of the experimental crosses remain. 

Although not agriculture, the discovery of oil in this area 
should be mentioned here. Development in the Wainwright 
field began about 1920. Since that time other producing fields 
have been found at Fabyan, Borradaile and Dina, with de- 
velopment at many other points. Producing gas fie& are 
located at Viking, Kinsella, Vermilion and Lloydminster. 

Table 1 gives a summary of the cultivated acreages on the 
Wainwright and Vermilion sheets at intervals of time from 
1920’ to 1941. All data, with one. exception, are taken from the 
Dominion Government census returns. The figure for total 
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cultivated acreage for 1941 (2,400,OOO acres) is calculated 
from information taken by the Alberta Soi1 Survey. 

From Table 1 it is seen that in these 20 years the culti- 
vated acreage in these two sheets has more than doubled. 
(The reduction of cropped acreage in 1941 was possibly mainly 
due to the policy of paying a summer-fallow bonus Chat year.) 
The greatest increase in acreage has taken place in the more 
humid portion of the Vermilion sheet. 

The cultivation map (see Plate 6) gives the distribution of 
the cultivated acreage. This map shows that although culti- 
vation is relatively uniformly spread over the entire area, in 
general most quarter sections are only partially cultivated. 
In some cases a11 the arable land on the quarter section is 
cultivated, but over a large percentage of the area there is 
arable land that might yet be cultivated. In general the homes 
are fair to fairly good. In some of the better soi1 areas, 
particularly those that have been settled for some time, there 
appears to be a tone of stability. However, in the poorer soi1 
types and newer areas there is still considerable shifting of 
the population. The dry cycle of years during the ‘thirties has 
added to the instability of these areas. There is very little 
abandoned land in this area. 

From census returns, station yields and provincial govern- 
ment records, the following estimations were made of average 
wheat yields for this area: dark brown-15 bushels per acre, 
shallow black-16 bushels per acre, and bIack and transition 
zones-20 bushels per acre. These estimations include yields 
from the poor soi1 types and yields produced under many 
different types of farm practice. Many of the better soi1 types 
have given a greater average yield than this and many in- 
dividual farmers have exceeded this average by a considerable 
margin. 

Up to the present wheat has been the major trop in this 
area, particularly in the dark brown and shallow black soi1 
zones. However, the rotation built principally around the 
wheat-fallow programme should be modified. This is more 
fully discussed under the section on farm practice. Market 
requirements, naturally, is a principal determinant of cropping 
practices, but rainfall, rainfall variability, and soi1 type must 
also be considered. One requirement, however, should always 
be considered, namely, to get the maximum production com- 
patible with adequate soi1 conservation. The wheat fallow 
rotation does not tend to conserve the soi1 resources. If in the 
future it is necessary to curtail the production of certain crops 
then the inherent capabilities of the various soi1 types to 
produce must be considered in determining the allocation of 
these crops. 
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t Table I.-Acr&e in trop by zones in Waiuwright and Vermilion sheets 
Soi1 zone 

Dark Shallow Black and Total Total 
broum black transition in trop cultivated 

1920 .............................................. 212,000 299.500 241,500 753,000 950,000 
1925 .............................................. 350,000 965,000 1.250,OOO 
1930 .............................................. 605,000 1,466,OOO 1.850,OOO 
1935 .............................................. 570,000 1,416,OOO 2,000,OOO 
1941 .............................................. 553,000 L327.000 2.400.000 

Acreage by principal crops in Waiuwright and Vermilion sheets 
Groqed zones 

Year 

Dark brown and shallow black Black and transition 

Wheat Oats Barlev Wheat Oats Barlev 
1920 .......................... 233,000 251,000 17.000 67,000 156,000 
1930 .......................... 670,000 158000 16,000 407,000 172.000 
1941 .......................... 455.000 235,000 72.000 320.000 239,000 

TRANSPORTATION 

L 

The main transcontinental line of the Canadian National ~ 
Railway traverses the Wainwright sheet from east to west. 
The towns of Chauvin, population* 334, Edgerton (248), 

, 

Wainwright (961), Irma (270)) and Viking (483), and the 
villages of Ribstone, Fabyan, Kinsella, and Bruce are on the 
line. The Battleford-Edmonton line of the Canadian National 
Railway traverses the Vermilion sheet from east to west. The 
towns and villages of Lloydminster, population in ‘Alberta 568, 
Kitscoty (229), Islay (125), Vermilion 1,278), Mannville 
(388), Minburn (126)) Innisfree (248), Ranfurly (124), Lavoy 
(177)) and Vegreville (1,666), are on this line. The Lloyd- 

minster-Edmonton branch of the Canadian Pacifie Railway also 
traverses the Vermilion sheet from east to west. The villages 
of Marwayne, Clandonald, Derwent (171), Myrnam (215), and 
Two Hills (210)) are on this line. The Saskatoon-Edmonton 
line of the Canadian Pacifie Railway cuts through the south- 
west portion of the Wainwright sheet. The towns and villages 
of Hughenden (160)) Amisk, Hardisty (449), Lougheed (194), 
Sedgewick (317), and Killam (354) are on this line. The 
Edmonton-Alliance branch of the Canadian National Railway 
cuts the southwest corner of the surveyed area. The town of 
Galahad (143) is on this line. A branch line of the Canadian 
National Railway from Edmonton through St. Paul de Metis 
enters the Vermilion sheet in the northeast corner. The town 
of Elk Point (300), lying one-half mile north 01 the surveyed 
area, is on this line. The villages of Lindberg. and Heinsberg 
are also on this line; Heinsberg, in tp. 55, range 4, is the 
present terminus. of the railway line. A branch line of the 
Canadian Pacifie Railway from Saskatchewan enters the sur- 
veyed area in tp. 47, range 1. McLaughlin and Paradise 
Valley are on this line; Paradise Valley in tp. 47, range 2, is 

*Population figures given in this report are from the 1940 census. 

t 
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the present terminus of the line. The area is, then, well sup- 
plied with railway facilities, practically no place being over 
20 miles from a railway. 

The area is also fairly well supplied with east-west gravelled 
highways. A gravelled road parallels the Canadian National 
Railway line from Vegreville to Lloydminster, a gravelled 
road from Edmonton goes through Viking and east to a point 
about 12 miles east of Wainwright, and a gravelled road 
parallels the Canadian Pacifie Railway through Killam to 
Hughenden. North-south connections between these roads, 
however, have not yet been gravelled; twelve miles of gravelled 
road are built south of Vermilion towards Wainwright. The 
only gravelled road north of the Vegreville-Lloydminster line 
is twelve miles along the meridian north of Lloydminster. 
Among the main graded roads might be mentioned the Meri- 
dian Road south of Lloydminster, the continuation of the 

.Wainwright gravelled road to Chauvin, the continuation of 
the gravelled road south of Vermilion to Wainwright, the 
Chauvin-McLaughlin road, the Wainwright-Czar road, the 
Hardisty-Galahad road, the Killam-Viking road, the Kitscoty- 
Lea Park road, the Onion Lake-Frog Lake road, the Islay- 
Dewberry-Heinsberg road, the Vermilion-Derwent-Elk Point 
road, the Mannville-Myrnam road, and the Bruce-Vegreville- 
Two Hills road. The area is fairly well supplied with muni- 
cipal and market roads and, except in wet weather, practically 
a11 points in the area are accessible. 

The Battle river is crossed by bridges at nine places in the 
Wainwright sheet. The Saskatchewan river is crossed by 
ferry at eight places in the Vermilion sheet. 

TOPOGRAPHY 

The Wainwright and Vermilion sheets lie towards the east 
side of the third prairie steppe and the area, in general, is an 
undulating to rolling plain. The west side of the area has an 
elevation ranging from about 2,350 feet above sea level in the 
southwest corner around Galahad to about 2,100 feet in the 
northwest corner around Hairy Hill. The elevation on the 
east side goes from about 2,100 feet in the southeast corner 
around Chauvin to about 2,150 feet in the northwest corner 
north of Onion Lake: there is a general slope from west to 
east. 

The Saskatchewan river enters the Vermilion sheet in tp. 
56, range 12 at just under 1,800 feet and leaves the sheet in 
tp. 53, range 1 at just under 1,650 feet. Vermilion river has 
its source near Torlea in tp. 48, range 13 at an elevation of 
about 2,250 feet. It flows north to Two Hills where it widens 
into the Vermilion lakes, which are at an elevation of 1,970 
feet. It joins the Saskatchewan river in tp. 54, range 3 at an 
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elevation of just under 1,700 feet. Battle river enters the 
Wainwright sheet in tp..41, range 9 at an elevation of just over 
2,000 feet and leaves the sheet in tp. 45, range 1 at just,under 
1,800 feet. 

In general this area cari be divided into four topographie 
units. A strip along the west side from Galahad through 
Viking and Vegreville to Hairy Hi11 is a level to undulating 
plain. A strip along the east side from just north of River- 
course, through Lloydminster and Marwayne to Elk Point is 
also a level to undulating plain. East of this last level strip is a 
morainal area, occupying the northeast corner of the sheet. 
The large area lying between the two level strips is an un- 
dulating to hilly moraine. This is generally known as the 
Viking moraine. Many sloughs and lakes dot this moraine 
and deep coulees as well as river channels both present and 
past thread through it. Battle river, Grizzlybear coulee, 
Fh;g:li river and Saskatchewan river have fairly wide deep 

A few of the higher hi& in this moraine stand out locally 
as prominent elevations. The highest point in the surveyed 
area is Flagstaff hill in tp. 41, range 11. It reaches an eleva- 
tion of about 2,600 feet, approximately 300 feet above the level 
land immediately to the west. The hills south of Chauvin in 
tp. 41, range 1 are about 2,500 feet high, also about 300 feet 
above the general level. 

Blackfoot hills beginning in tp. 47, range 2 and extending 
for some distance northwest, are also locally prominent topo- 
graphie elevations. In tp. 48, range 2 these hills are a little 
over 2,500 feet high, about 350 feet above the adjacent plain. 
In tp. 49, range 4, they reach an elevation of about 2,450 feet 
and in tp. 50, range 4 an elevation of 2,300 feet. These last two 
elevations àre about 250 feet above the surrounding country. 
Jumbo hi11 on the fourth meridian in tp. 53 has an elevation of 
2,200 feet. Akasu hi11 in tp. 52, range 13 just north ‘of Lavoy 
bas an elevation of 2,400 feet and a spur of Snipe hills in tp. 
56, range 14, north of Hairy Hi11 has an elevation of 2,400 feet, 
300 feet above the area immediately south of it. There are 
many other hills throughout the area, that have become local 
land marks and view points. 

This survey mapped four topography classes. They are 
shown on the soi1 map by means of a hachured legend. The 
data in Table II gives the acreage and percentage distribution 
of the main topographie classes on the Wainwright and Ver- 
milion sheets. From these figures it is seen that about 30 per- 
cent of the area is composed of level, to undulating topography. 
As stated earlier, there are two large level to undulating areas. 
An area from Galahad north to Hairy Hill, averaging on the 
surveyed area about 12 miles wide, was from undulating to de- 
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pressional topography. It is the eastern edge of a much wider 
level plain. The moraine that flanks this level area to the 
east forms an irregular outline. There are many bays of level 
land that extend well into the moraine: one of the largest of 
these runs northeast of Sedgewick. 

Table II.-Extent of Topography Divisions in the Wainwright 
and Vermilion sheets (in acres) 

Division Wainwright Vermilion Total % of Total 
Hilly ............................................................... 
Rolling ............................................................ 
Gently rolling ............................................. 
Level and undulating ................................ 
Erosion ............................................................ 
Lakes and marshes ...................................... 
Rivers .............................................................. 

90,000 
520.000 

%x% 
90:ooo 

100,090 
20,000 

100,000 
600.060 
800.ooo 

190,000 
1,120,000 
1,740,600 
1.570,OOo 

190,000 
290,000 

60.000 

3.7 
21.7 
33.7 
30.4 

3.7 

--- 
Total~ _. _. ,< ,_ 2,580,OOO 2,580,900 5,160,OOO 1oc;o 

The other large area of level to undulating topography is 
on the east side of the surveyed area. The western edge of 
this area is a relatively straight line joining Rivercourse, 
Blackfoot, Dewberry and Landonville. At the southern end 
this area extends well into Saskatchewan; in the northern half 
of the area, it is terminated by rougher topography that lies 

. east of a line joining tp. 52, range 1, Heinsburg and Lindberg. 
There are numerous level to undulating areas scattered 
throughout the moraine that covers the area between these 
two level plains. The larger of these undulating areas are 
located between Ribstone and Dina; in the vicinity of Wain- 
Wright; between Irma, Auburndale and Cummings; along 
Vermilion Valley from Manville to the northwest of tp. 51, 
range 4; west of Lafond; between Two Hills and Brosseau; 
and between Frog and Laurier lakes. 

Approximately 34 percent of the area is mapped as gently 
rolling. Land of this topographie class offers little obstruction 
to cultivation, the slopes are gentle and in general, the hills 
are low. There is more gently rolling topography mapped in 
the morainal area than any.of the other classes, in fact, over 
half of the land in the Viking moraine is of this topographie 
class. In general, these gently rolling areas have fairly fre- 
quent low rolls and many shallow kettle holes. Although not 
offering much obstruction to cultivation, irregularities do 
cause some unevenness in the ripening of crops. There is also 
a sizable acreage of gently rolling topography in the northeast 
portion of the Vermilion sheet, mainly between Sandy lake 
and Onion Lake. 

Rolling land makes up approximately 22 percent of the 
total area. Rolling land is, if other conditions are favorable, 
considered as arable. This class includes low choppy hills and 
fairly high ridges with long uniform slopes. Cultivated areas 
of rolling topography generally cost more to farm than the 
more level area and they are subject to water erosion. sus- 

. 

F 
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r ceptibility to water erosion is important in the more humid 
parts of the area, particularly where the soi1 texture is 
relatively heavy. The larger areas of rolling topography are 
found around Clandonald and Derwent and north to lake 
Eliza, southwest of Blackfoot as far west as Auburndale; south 
of Chauvin; along Battle river north and south of Hardisty; 
southwest of Vermilion; east of Viking between Irma and 
Birch lake; between Ranfurly and Morecambe; and in the 
northeast corner east of Frog lake. The last named area, 
namely east of Frog lake, was difficult to traverse, SO that if 
a more detailed survey were made, some of the area. -would 
undoubtedly be mapped as gently rolling. 

Hilly land makes up the smallest topographie class; approxi- 
mately 4 percent. Hilly land is considered, excepting under 
unusual circumstances, as being too steep to cultivate, and, 
therefoce, considered as pasture land. The slopes are quite 
steep and would erode badly during heavy rains; even over- 
grazing of the native pasture on these steeper slopes Will tend 
to induce water erosion. The larger areas of hilly land are 
found north of lake Eliza in tp. 56, ranges 8 and 9 (these are 

; mainly tree covered); east of Borradaile in tp. 50, raange 5 
(these are mainly grass covered) ; Blackfoot hills in tps. 4’7 and 
48, range 2 (these are partly cultivated) ; north and south of 
Philips (these are steep-faced choppy hills); and around 

7 Clandonald in tp. 53, range 5 and Derwent in tp. 54, range 7 
(these are partly cultivated) . Many of these hilly areas, par- 
ticularly in the south two-thirds of the area, support a scrub 
growth in the valleys and on the northern slopes. Consider- 
able wild fruit is found in these spots. 

Approximately 4 percent of the total area of these two 
sheets is mapped as eroded land, found mainly along the drain- 
age courses. In general the eroded areas are steep lands and 
are non-arable. In the Wainwright sheet these eroded lands 
are mainly grass covered; in the Vermilion sheet most are 
tree covered. The grassy portions are fair to fairly good 
pasture lands. 

DRAINAGE 

The Wainwright and Vermilion sheets are drained by the 
North Saskatchewan river system. The Battle and Vermilion 
rivers, both tributaries of the North Saskatchewan river, flow 
through the area. 

The Battle river enters the Wainwright sheet in tp. 41, 
range 9. It flows in a general northeasterly direction to 
leave the sheet in tp. 45, range 1. The Battle river empties 
into the North Saskatchewan river at Battleford, Saskatche- 
wan. Throughout its course in this sheet the Battle river has 
a fairly .wide valley with high banks; the valley averages about 
200 feet deep. Ribstone creek, which rises north of Corona- 
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tion, Alberta, enters the Wainwright sheet in tp. 41, range 6. 
It flows in a general northeasterly direction to empty into the 
Battle river in tp. 45, range 1. This stream and its wide flood 
plains contains many hay meadows. Ribstone creek with its 
small tributary streams drains the southeast corner of 
the Wainwright sheet. Iron creek and its tributaries drains 
the southwest portion of the Wainwright sheet east to. the 
Battle river. This creek has its origin in the level lands 
between Galahad and Torlea. It empties into the Battle river 
just north of Hardisty. Both Ribstone and Iron creeks flow 
most of the summer season. Grattan creek, which is seasonal, 
drains the area between Kinsella and Fabyan. It empties into 
the Battle river just west of Fabyan. Buffalo coulee begins 
in the moraine south of Minburn and drains southeast to empty 
into the Battle river north of Wainwright in tp. 46, range 6. 
Grizzlybear creek begins south of Mannville, runs in a south- 
easterly direction to empty into the Battle river in tp. 4’7, 
range 5. It has a wide coulee with fairly high banks. There 
is a high water connection at its source north to the Vermilion 
river. ‘Blackfoot creek begins in a flat near Kitscoty, runs 
south and east to enter the Battle river in tp. 46, range 25, 
west of the 3rd meridian (about one mile east of the provincial 
boundary). It should be noted that from the north end of the 
same flat at Kitscoty a draw runs north to the Vermilion river. 

The Vermilion river rises in the level lands northwest of 
Viking; only a few miles north of the head waters of Iron 
creek. It flows north through Vegreville to Two Hills where 
it widens out into a series of long narrow lakes known as 
Vermilion lakes. From here it flows southeast, east and then 
northeast to empty into the Saskatchewan river at Lea Park 
in tp. 54, range 3. From the Vermilion lakes east this river 
has a fairly wide valley and banks between one and two 
hundred feet high. Some good meadow is found along the 
river. Seasonal streams-among them Birch creek, Cotton 
creek, Campbell creek, Kenilworth creek, Deer creek, Stretton 
brook, Marwayne creek, and Irish creek-drain into the Ver- 
milion river from the north and south. The wide valley 
through Morecambe, Myrnam and thence to the Saskatchewan 
river appears to be an old channel of Vermilion river. 

Big Coulee creek, a seasonal stream, rises in the Streams- 
town district (it has a high water connection to Marwayne 
creek) flows east by way of Sandy lake on the meridian north 
of Lloydminster to join the Saskatchewan river north of 
Paynton, Saskatchewan. 

The North Saskatchewan river enters..the Vermilion sheet 
in tp. 56, range 12, flows east-by-southeast to leave the sheet in 
tp. 53, range 1. Its banks are fairly steep, between two and 
three’hundred feet high, and generally there is very little river 
flood plain: 
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Among others, Slawa creek, Silver creek, Atimoswe creek, 
Moosehill’s creek, Primula creek, and Frog creek drain the 
‘surrounding area into the Saskatchewan river. It is interesting 
to note that many of the drainage valleys between Lloyd- 
minster and the Saskatchewan river south of Elk Point are 
practically continuous, 
through the present 

suggesting an old southeast drainage 

trough. 
Greenlawn-Dewberry-Streamstown 

There arè numerous Springs along the river banks and in 
some of the deep coulees. The Springs along the Ribstone 
creek, fed from the large Sand area, tend to level out the flow 
of this stream. Flowing Wells were found south of Edgerton. 
Frog lake is the largest lake in the surveyed area. The largest 
portion of the lake lies north of tp. 56. There are numerous 
lakes in the north half of the Vermilion sheet, many of them 
quite deep and with an outlet to the rivers. Some of these, 
particularly those north of the Saskatchewan river, contain 
a considerable number of fish. Laurier lake in tp. 56, range 
4, is a popular summer resort. Birch lake south of Innisfree 
is a relatively shallow lake and its size fluctuates considerable 
with the season. During the years of higher rainfall it also 
was used as a local resort. During the drier cycle, however, 
the water has receded considerably and a thick coating of 
alkali lines the beaches. Kenilworth lake south of Islay has 
been completely dry for some years now (1943). Sandy Beach 
lake on the meridian north of Lloydminster is a popular local 
summer resort. 

There are some fairly large lakes in the sandy areas in the 
southeast quarter of the Wainwright sheet. Killarney lake and 
Reflex lake southeast of Chauvin are two of the largest of 
these. They have a fairly high Salt content. Ribstone lake 
south of Heath is a shallow lake on ,the Ribstone creek. Baxter 
lake northeast of Wainwright is the centre of a small inland 
system. Vernon lake south of Kinsella is a long narrow lake 
lying in the Upper reaches of Grattan coulee. Thomas lake 
just east of Viking is the largest of a number of lakes lying in 
the moraine east of Viking. 

Since much of the area of these two sheets is morainal, 
sloughs and marshes dot the area. These fluctuate with the 
seasons and precipitation cycle. Most of these were full of 
water when the country was being settled during the first part 
of this Century. The cultivation of the land has reduced the 
spring runoff considerably and it is doubtful, even with a 
return of a wet cycle of years, if they would a11 fil1 UP to their 
former levels. Many of those that are definitely of a seasonal 
nature are hay meadows and much slough and meadow hay is 
tut from them. -There is a considerable acreage of hay flats 
along Ribstone and Vermilion rivers. They form a valuable 
source of winter hay. 
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SOIL FORMING FACTORS 

This section of the report gives a general discussion of the 
‘factors that have been responsible for forming the soils of the 
Wainwright and Vermilion sheets. The long time climatic 
conditions that have prevailed have induced a particular 
vegetative growth. These two inter-related external forces 
acting on the original surface mantle have produced the 
present soi1 profile. Since the soi1 profile is the principal 
basis of soi1 classification a study of the soi1 forming factors 
operative in the area is essential. (For a more complete 
description of the geology of the area see appendix by J. A. 
Allan.) 

CLEMATE 

The climate of the Wainwright and Vermilion sheets varies 
somewhat from west to east. The variation is mainly, how- 
ever, in the amount of total precipitation; in general there is 
a decrease in rainfall from northwest to southeast. The area 
is well out in the plains region of the prairies and is not near 
any relatively large topographie elevation. The boundaries of 
the Alberta chinook belt are not definitely known, but it is 
thought that they do not extend quite as far north as the 
Wainwright sheet. For the above two reasons it would be 
expected that the climate across the area would be fairly 
uniform. 

Wind data has been taken at Ranfurly and should be fairly 
representative of the two sheets. Table III gives the relative 
wind directions at Ranfurly for the eleven year period 1910 
to 1920. 

Table III.-Relative wind directions at Fknfurly, Alberta, 1910-1920 
N. N.E. E. S.E. S. S.W. W. N.W. Calm 

9 7 12 17 9 8 15 25 16 

From this table it is seen that there are more winds from the 
northwest than from any other point but they only make up 
about 25 percent of the total winds. By way of comparison, 
west and northwest winds at Ranfurly make up about 40 
percent of the total annual winds. At Calgary the winds from 
these two directions make up slightly over 50 percent of the 
total, and at Macleod in the centre of the chinook belt they 
make up over 80 percent of the total winds. Strong winds of 
gale proportions are relatively infrequent in this area. 

Edmonton receives. about 2,200 hours of bright sunshine per 
year out of a possible total of approximately 4,450 hours. The 
average for this sheet should be approximately the same as the 
Edmonton figure. 

Al1 the metearological data given in this report are com- 
piled from the Dominion Meteorological records. Reports from 
the following stations are included: Ranfurly in the black soi1 
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zone, Vermilion in the shallow black soi1 zone, Lloydminster 
on the boundary between the shallow black and black soi1 
zones, Elk Point in the gray-black transition zone, Halkirk 
just south of the surveyed area on the western edge of the 
dark brown soi1 zone, and Waseca, Saskatchewan, east of the 
surveyed area on the northern edge of the shallow black soi1 
zone. 

Table IV gives the average monthly seasonal and annual 
precipitation at Ranfurly, Vermilion, Lloydminster, Elk Point; 
and Waseca, Saskatchewan. In this table the year is divided 
into three sections, namely, the previous fall, winter and 
growing season. This is done because it is thought that the 
previous fa11 plus growing season’s moisture is fairly closely 
related to the trop growth obtained. The figures in Table IV 
indicate a decrease in total rainfall from west to east. Ranfurly, 
towards the western edge of the Vermilion sheet, has an 
annual total of 17.56 inches (30-year average). This is just 
one-half inch below the long term average for Edmonton. A 
twenty-one year average for Vermilion is just a little lower 
than Ranfurly, namely 16.88 inches. Elk Point has a twenty- 
four year annual average of 14.44 inches, that is, over two 
inches less than Vermilion which lies 35 miles south. The soi1 
at Elk Point would indicate a much more humid soi1 moisture 
condition over a long period of years than at Vermilion. The 
thirty year average for Waseca of 13.82 inches and the twenty- 
seven year previous fa11 and winter average for Lloydminster 
of 9.86 are difficult to explain, since both of these stations are 
on the boundary between the shallow black and black zones. 
Halkirk, on the boundary of the dark brown and shallow black 
zone, has reported annual precipitation of about 16.5 inches, 

Table IV.-Frecipitation~in inches. Monthly and seasonal distribution 
for points on or near the Vermilion shee# 

Vermilion Lloydminster 
I R&yY y; apprOX. Elk point wiEi? 

August ..<<..__._._..._<.<........ <_...... 
September __...._..._._._.,._.... 
October 

Previous f a11 _.__.. ._... 

2.31 2.53 . 
27-yr. 24-yr. 20-y;. 

1.31 1.81 
1.32 1.63 0.93 1.31 :::3 
0.92 0.86 0.49 0.74 0.72 

4.55 5.02 3.23 3.86 3.44 

November .............................. 
December ................................ 
January .................................... 
.February .................................. 
March ........................................ 

0.76 ...... 0.51 0.67 
0.78 E4 ...... 

% 
0.55 ...... 2: 8:E 

1:os E3 
...... 
...... Go” ZZ 

Winter .? _,,_._.__...__._,.... ._.,. ._.._ 4.22 2.76 _..... 2.98 3.22 

April ._,._. ,,...._. ., ,.. .__. .._,....,.., 
Ma y ._ ._ __ .._ 
June _..... _..___.. . .._._) _..... _..._.._ 
July _._....<... .1. ..<_<._< ..__..._<_<.... <.. 

.0.85 0.61 
E 

0.85 
1.83 1.37 1.44 
3.23 2.33 2:81 2.67 
3.19 2.32 2.47 2.20 

Growing season 8.79 9.10 6.63 7.60 .................... 7.16 

Total ................ ....... 17.56 16.88 ...... 14.44 13.82 
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and Olds, about 50 miles north of Calgary close to the shallow 
black, black zone line, has an annual average precipitation of 
17.8 inches. 

A large percentage of the precipitation that falls during the 
winter months in Alberta is lost during the spring run-off. As 
a result, the moisture that falls during the previous fa11 and 
the growing season is largely effective in determining the 
trop produced. Fortunately in Alberta a large percentage of 
the annual precipitation cornes during this effective period. 
From the figures in Table IV it cari be calculated that Ran- 
furly has received 76 percent of its annual precipitation during 
this effective period, namely, during the previous fa11 and the 
growing season, Vermilion has received 84 percent, Elk Point 
has received 79 per cent, and Waseca has received 72 percent. 

At a11 stations reported in Table IV June and July are the 
months of greatest rainfall; June averages slightly higher than 
July. These are the important growing months. However, the 
importance of conserving sufficient moisture to satisfactorily 
carry the growing trop into June must be emphasized. Be- 
tween five to six inches of rain in June and July, which is the. 
average for the Wainwright and Vermilion sheets, is generally 
sufficient to produce at least a fair trop if there is some reserve 
moisture in the spring. This will be discussed further in the 
section on Farm Practice. 

Table V shows the annual variation in total precipitation at 
Ranfurly and at Halkirk. During the 32 years reported for 
Ranfurly the total precipitation has varied from 26.38 inches 
to 10.51 inches. Although this is a considerable variation it 
is not as great as is generally found in the southern part of 
the Pro\vince. The variation at Halkirk for the 18 year period 
reported is considerably greater than at Ranfurly, namely, 
from 28.57 inches to 8.07 inches. The annual average at 
Halkirk of 16.51 inches may be slightly higher than a longer 
term average. The corresponding 18 year average at Ran- 
furly is 18.2 inches as compared to the 30 years average of 
17.56 inches. 

The snowfall totals reported in Table V are for the winter 
season, that is, the figure reported in 1911 is for the winter of 
1910-11, that reported for 1912 is for 1911-12, etc. The winter 
snowfall at Ranfurly .has varied from less than two feet in the 
winter of 1911-12 to nearly seven feet in the winter of 1935-36. 
Much of the snow is lost in the spring run-off. This is par- 
ticularly true on cleared sloping land. When spring moisture, 
particularly in the less humid parts of the surveyed area, is 
important to carry the trop over to the June and July rains, 
every effort should be made to conserve as much of this spring 
run-off as possible. 

. 
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Table V.-Annual precipitaiion records for Ranfurly and Halkirk 
Ranfurly Halkik 

Year Total Snowfall* Total 

.. 

1914 ................................................................. 
1915 ................................................................ 
1916 ................................................................ 
1917 ............................................................... 
1918 ................................................................ 
1919 ................................................................ 
1920 ................................................................ 
1921 .. . ............................................................ 
1922 ................................................................ 
1923 ................................................................ 
1924 ................................................................ 
1925 ................................................................ 
1926 ................................................................ 
1927 ............................................................... 
1928 ................................................................ 
1929 ................................................................ 
1930 ................................................................ 
1931 ............................................................... 
1932 ................................................................ 
1933 ................................................................ 
1934 .............................................................. 
1935 ................................................................ 
1936 ................................................................. 
1937 ................................................................ 
1938 ................................................................ 
1939 ................................................................ 
1940 ................................................................ 
1941 ............................................................... 
1942 ................................................................ 

Avérage ........................................................ 

- 

........ 

........ 

........ 

........ 

........ 

........ 

........ 
........ 
........ 
........ 
........ 
........ 

NOTE: 
Edmonton, 1904-1935: 18.08 inches. 
In the above table data-from nearby stations bave been supplied for months 

that were not reported. 
*Snowfall totals are for the winter season ending in the year reported. 

Although annual precipitation figures are of value, their 
interpretation must consider various factors. It may be said, 
however, that below .a certain minimum precipitation it is 
practically impossible to grow a trop and that what rain does 
corne has a low efficiency factor; but it should also be re- 
membered that such factors as rainfall distribution, the amount 
of evaporation, the soi1 type, and the type of farrn management 
influence the efficiency of the rainfall. In general the rainfall 
is more effective in the northern part of the province than in 
the southern. This is due to a lower rate of evaporation. The 
factors of soi1 type and farm management are discussed else- 
where in this report. 

The frost free period has a considerable bearing on the risk 
of producing certain crops and on the variety of crops that cari 
be grown. It must be noted that the frost free period is ended 
as soon as the temperature reaches 32°F. Yet this tempera- 
ture Will not damage most farm crops. Thus the frost free 
period is not in general as long as the growing season. It 
should also be noted that the amount of frost Will vary locally 
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with changes in relief or topography. Certain low lying areas 
often receive fa11 frosts considerably earlier than nearby 
higher land. 

In a statistical atlas published by the Dominion Bureau of 
Statistics in 1931 the killing frost is placed at 29°F. Using 
this limit the authors of the atlas have prepared a killing-frost- 
free map of the prairie provinces. This map shows Elk Point 
as having an average of about 95 days free of killing frosts, 
Vegreville 110 days, Viking 115 days, and Wainwright 100 
days. Vermilion has an average of 110 days and Lloydminster 
105 days. Using 32°F. as marking the limit of the frost-free 
period, during the period 1925 to 1935 inclusive Vermilion has 
had an average of 100 days frost-free and Lloydminster 95 days. 
This is about 10 days shorter than for the 29°F. limit. A 
thirty-two year average at Edmonton gives a frost-free period 
(32’F.) of 95 days. Although early fa11 frosts do occur in the 
surveyed area, in general it cari be stated that frost is not a 
serious handicap to cereal grain production. North of the 
Saskatchewan river, however, frost becomes a greater hazard. 

The climate of the Vermilion and Wainwright sheets is 
characterized by warm summer and relatively cold winter 
temperatures. Table VI gives the monthly, seasonal and 
annual mean temperatures for stations on or near the surveyed 
area. The mean temperatures reported in this table are the 
average temperatures for the month. The yearly mean or 
average at Ranfurly is 33.3”F. Viking and Vermilion are about 
the same, whereas Elk Point and Waseca to the north and east 
are slightly lower, namely, about 31.5. By way of comparison, 
the yearly mean at Edmonton is 37’F., at Calgary it is 389°F. 
and at Lethbridge 41’F. Over most of the surveyed area the 
mean summer season temperature is about 50°F. The mean 
winter temperature is lower at Elk Point and Waseca than at 
the other stations reported. The annual mean daily range at 
Vermilion for the period 1922 to 1936 is 25”: this is the average 
diference between the daily maximums and the daily mini- 
mums. From the mean daily range and the mean cari be 
calculated the mean maximum and mean minimum tempera- 
tures. For example, the animal mean maximum at Vermilion 
would be 46.O”F. and the annual mean minimum would be 
21.0°F. The extreme maximum and extreme minimum for 
Vermilion are the highest and lowest temperatures recorded 
for thàt month during the period 1922 to 1936. The highest 
temperature recorded during this period was 99” in July 1924 
and the lowest -56°F. ,in January 1929. The records show 
that Viking had a temperature of -69’F. in February, 1936. 
Thé lowest temperature for July at Vermilion for the recorded 
period was 32°F. However, in July 1918 a temperature of 
about 25°F. was recorded by stations on the surveyed area. 
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Over the entire area July is on the average the warmest 
month and January the coldest. In general the summers are 
warm and permit rapid growth. The snow lies on the ground 
throughout the winter, the area being mainly outside of the 
chinook belt. 

Table VI.-Monthly, seasonal and annual means for stations on or 
near the Wainwright and Vezmiliw Sheets 

(Temperature in degrees Fahrenheit) 
---~--.- -~- 

Mean ten-merature Vermilion 1922-1936 

August ...................... 
September ............. 
October .................... 

x 
22 
G>r 
2% 
57.0 
47.5 
39.0 

Od 
%fi 
BA 

57.2 
48.2 
38.8 

Previous fa11 ,....,.. 47.8 48.2 46.5 48.1 

November ,__.._........ 21.0 22.5 19.0 19.0 
December ._._.......... 12.0 6.8 
January . .._.._..._..... 

l;.; 
2.5 - 

4:s 
- 3.3 

February . . .._._ 218 
March ._.__,_.__....._... 18.6 

1% 15:: - 0.9 
12.3 

Winter ._................._._ 10.8 15.0 7.3 6.8 10.9 23 

c 
4 

58.7 95 21 

3”8:3 
St 
28 ii -S 

48.5 27 _. 

20.4 7.9 22” 75 2% 
1.9 51 
7.1 

11.4 :; 

April ........................ 37.6 35.2 -10 
May .......................... 48.6 4Ei 47.4 % 5% 2: 9; 
June ........................ 56.2 57.1 ;o 
July .......................... 59.2 2.5 . SO:5 60.5 

60:3 2; 
62.5 99 32 

Gr&lng season _,__ 50.4 50.4 49.8 50.6 

YEAR (ave.) 33.3 33.9 31.3 31.7 

52.0 25.5 . . . 

33.5 25 

VEGETATION 

The Wainwright sheet is wholly within the parkland belt 
of Alberta. The Vermilion sheet is mainly parkland; however, 
the area lying north of and adjacent to the North Saskatchewan 
river is fairly heavily wooded. There is, then, a change in 
vegetation from south to north and there is some variation in 
the species found on the different soi1 types. It is beyond the 
scope of this survey to identify a11 the plants in this area. 
Only a few of the more important genera and species cari be 
mentioned here. 

The value of grass plants to man cannot be overestimated. 
Through the ages grasses have provided nourishment for the 
animals used by man. This area was a favorite pasturing 
ground for the plains buffalo and there still remains here 
a fairly large acreage of native pasture used by the farmers 
and rancher-farmers as summer range for their stock. 

June grass (KoeZeria mistutu) is common over most of the 
surveyed area. It is, however, most abundant in the Wain- 

î 
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Wright sheet in open places’ and on southern slopes. It is a 
perennial bunchgrass with numerous basa1 leaves which are 
rather narrow, flat or with inrolled edges. It heads out about 
mid-June. The heads are erect and compresqed somewhat 
like the timothy head, though usually more open. In general 
june grass is fairly good to good forage and is relished early 
in the season by a11 classes of Eve stock. It does not make 
good hay even though leaves are produced in abundance, since 
they are mostly basa1 and relatively short. 

In the summer of 1942 blue grama grass (Bouteloua 
gracilis) showed up very prominently on southern slopes and 
open places, particularly in the rolling area northeast of Jarrow 
and Kinsella. It is readily recognized by its low growing 
habit, fine leaves and its one-sided, nodding, boat-shaped type 
of head which becomes deep purple on curing. Generally blue 
grama is rated as a choice forage species for a11 classes of live 
stock. It withstands grazing very well. 

There are a number of blue grasses (Pou spp.) growing in 
the surveyed area. They are ta11 growing perennials with or 
without creeping root stocks. Generally speaking, the heads 
of the Poa species found in the area are somewhat cane 
shaped. The leaf blades are flat or folded with boat shaped 
titis. Fou1 blue grass (Poa pabustris) occurs tthroughout the 
area in meadows and moist open places and to some extent on 
uplands and slopes. Pou crocata, a perennial bunch grass, 
occurs in considerable numbers in the large flat area of solon- 
ized soi1 on the west side of the surveyed area. Kentucky 
blue grass (Pou prutensis) , a medium to ta11 bunch grass with 
loose, open and cane shaped head, occurs over most of the 
surveyed area. The blue grasses are among the best for 
pasture and a few species are tut for hay. The last mentioned 
species is extensively used as a pasture and hay grass and in 
lawn grass mixtures. 

The wheat grasses (Agropyrons) are common over the en- 
tire area. The following is part of a descriptibn of wheat 
grasses given in Range Plant Handbook, United States Depart- 
ment of Agriculture: 

“The heads (spikes) of wheat grasses are commonly 
rather dense, erect, and either conspicuously bearded 
(awned), short awned, br without awns, in general re- 
sembling the heads of wheat.” 

Probably the most important wheat grasses occurring in the 
surveyed area are: Agropvron Smithii, A. Richardsoni, A. 
dusystuchyum, A. tenerum, A. cristutum (crested wheat grass) , 
and A. repens (couch grass). Crested wheat grass is grown 
in the area for hay and pasture. Couch grass is a very 
troublesorne weed in some parts of the surveyed area. The 
wheat grasses rank very high as forage plants. Practically 
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f a11 species are continuously palatable to cattle and horses and 
make excellent winter forage. 

The brqme grasses (Bromus spp.) are fairly common in 
the surveyed area. The species found growing in the sur- 
veyed area are quite ta11 growing plants. The leaf blades are 
characteristically flat and relatively broad with the edges of 
the leaf sheath grown together forming a tube. The seed 
heads (panicles) are usually open and spreading as in the 
well knowncultivated brome (B~O~US iner&s) . The bromes 
noted growing in the area are good forage plants. Cultivated 
brome has been introduced into this area and has spread to 
roadsides and waste places. Timothy (Phleum prutense) has 
also been introduced and has spread to some extent to waste 
places and roadsides. The value of these two grasses as 
pasture and hay crops is well known. 

Two important grasses should be mentioned that are found 
in and around sloughs, marshes and streams. Wild barley or 
foxtail barley (Hordeum jubatum) is one of the principal 
grasses occurring in slightly alkaline dry sloughs and lake 
beds. It is, however, able to grow under variable conditions 
and is found growing in meadows and along fentes. In its 
early stages of growth foxtail barley is palatable to live stock 
and, up to the time when heads develop, is fair to fairly good 
forage for cattle and homes and is fair for sheep. After the 
heads form the plants are not grazed. American slough grass 
(BechmunnZa syzigachne) is a moisture loving plant and is 
found over all of the surveyed area in and around sloughs, 
marshes and streams. The Ribstone and Vermilion flats have 
large hay meadows composed principally of this grass. It is a 
large erect coarse-growing plant with broad flat leaves and 
numerous short oppressed or ascending spikes in a narrow, 
more or less interrupted panicle (head) . It produces a rank 
growth, is palatable to stock, and makes fairly good hay. 

Spear grasses (St@ spp.) occur over most of the surveyed 
area. Common spear grass occurs in open places, on south 
slopes, and on drier soils of the area. It is quite abundant in 
the southeast portion of the Wainwright sheet. Porcupine 
grass (Stipa spurteu) has a similar distribution but is not as 
plentiful as StQa comatu. These two grasses are very similar. 
Stipu spartea is, however, usually a taller growing plant and 
the awns have a sharper twist and are more rigid than those 
of Stipe comuta. Green spear grass (St& viridulu) is a taller 
growing grass than the above mentioned species and tends to 
remain greenish or tawny at maturity. It occurs over most of 
the area. The spear grasses are of fair forage value. Their 
foliage tends to be somewhat wiry and occasionally coarse, 
especially when mature, lessening the palatability to some 
extent. Their foliage, however, usually remains green. over 
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a long growing period and cures well on the ground. When 
the seeds have fallen they are valuable for late fa11 and winter 
grazing. 

Some of the less abundant grasses found growing in the 
area are listed in Table VII. 

Some grass-like plants make up an important part of the 
forage in the surveyed area. Juncus spp., commonly known 
as wire grasses, grow in marshes and wet places. They re- 
semble grasses but are much coarser and the stems and leaves 
are smooth. They are quite palatable to stock. Sedges 
(Caret spp.) make up an important part of the foliage in parts 

of the surveyed area. Involute leaved sedge, (Curex 
oEeocharis) is quite abundant on some of the drier soils. It is 
a short growing plant, spreading by rootstocks, with triagular 
stenis and a fine leafy base. It cures a dark brown color and 
is palatable to live stock. Cures heliophila also occurs in the 
area. 

Table VIL-Supplementary List of Grasses 
Scientific name 

Agrostis hiemalis 

Avena Hookeri 
Bromus anomalus 
Bromus ciliatus 

BrMils 
pumpellianus 

Calamovilfa 
longifolia 

Oanthonia 
intermedia 

Deschampsia 
Caepitosa 

Distichlis strieta 

Common name Habitat 
Tickle grass Meadows. moist 

Hookers oat grass Hi%%d?s and ridges 
Nodding brome 
Fringed brome 

Open woods 
M;;ipeoods. rocky 

Meadows. grassy 

Sand grass Sanodyeioils 

Timber oatgrass Slopes; near bluffs 

Tufted hair grass Bogs. wet places 

Salt grass Alkaline soi> 

Canada wild rye Sandy. moist soi1 

Ftemarks 
Good forage value 

Good forage value 
Good forage value 
Fair forage value 

Good forage value 

Fair forage value 

Good forage value 

Good forage value 

Elymus Canadensis 

Festuca spp. 

Phalaris 
arundinacea 

Setaria viridis 

Grazed if better 
rb;g2s not avail- 

Helps to keep sandy 
areas from drifting 

Excellent forage Fescues Well drained, mod- 
erately deep loams 

Reed canary grass Marshes. moist Coarse hay 
@;z;;.nd along 

Green foxtail Cultivated soi1 and Apt to be a serious 
waste places weed 

There are many noxious weeds which add greatly to the 
cost of tillage in the area. Weeds take the nioisture that should 
go to the growing trop and, excluding wild oats, couch grass 
and pig weed, are generally of no fodder value. In general 
there is sufficient moisture in this area to encourage a vigorous 
growth of weeds. Wild oats (Avenu fatua) at present con- 
stitute a very serious weed problem over most of the area. 
Many grain fields were seen that contained 20 to. 30 percent 
wild ‘oats. This represents a tremendous annual loss of mar- 
ketable grain-a loss that this area cannot long afford to 
tolerate. Couch grass (Agmpyron repens); previously men- 
tioned, would probably rank second among the bad weeds of 

i 
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E the area. Climatic conditions of the area are favorable to the 
growth of couch grass which makes it very difficult ‘CO 
eradicate. Canada thistle (Cirsium uTDense) flourishes over 
most of the area and may become a very serious weed problem 
in the Vermilion sheet. There are heavy infestations of tartary 
buckwheat (Polggonum turturicum) in some parts of the area, 
particularly around Vermilion and south of Vegreville and 
Mannville. Stinkweed (Thalaspi urvense) is abundant over 
nearly a11 the surveyed area in cultivated fields, along road- 
sides and in drift soils. Lambs’ quarters (Chenopodiuwi 
aEbum) and Russian pigweed (A~&S umurunthoides) are re- 
ported to have caused considerable reduction in yield of grain 
crops in some parts of the area. 

Four weeds that are considered to be a national menace 
have made their appearance in the area. In the summer of 
1942 these weeds were still confined to small patches in 
localized areas. Hoary cress (genus Lepidium) was quite 
prevalent around Paradise Valley and there were some patches 
seen south of Vermilion, north of Vegreville, Lougheed, 
Jarrow and Irma. It is persistent and difficult to eradicate. 
Bad infestations of leafy spurge (Euphorbiu Esulu) were seen 
along the south side of Wainwright Park, north of Ribstone, 
and north of Mannville. It is very difficult to eradicate, 
particularly in lighter soils, since continued cultivation may 
result in serious soi1 drifting. Small patches of Russian knap- 
weed (Centuureu picris) and field bindweed (Convolvulus 
urvensej were found south of Vermilion and Heath re- 
spectively. 

Perennial sow thistle (Sonchus urvensis) occurs in~ some 
parts of the surveyed area and is quite a serious weed. Toad 
flax (Lin&~ vulguris) is becoming quite a bad weed in the 
eastern part of the surveyed area, particularly south of 
Paradise Valley. Gray tansy mustard (Sisymbrium incisum) 
occurs mostly along the Saskatchewan border. Russian thistle 
(SuZsoZu Kuli) occurs in the drier soils. 

Some other weeds occurring in this area are listed in Table 
VIII. The plants listed in Table IX occur in pasture lands and 
for the most part reduce the forage value of such lands. 

As stated earlier, this area is mainly park land with some 
heavily wooded areas in the northern portion of the Vermilion 
sheet. Trees and shrubs therefore form a prominent part of 
the vegetative caver of the area. The early settlers used the 
trees as building logs as well as for fente posts, poles and fire 
wood, and trees still have many uses on the farms. 

In general the tree grouith of the dark brown and shallow 
black zones is mainly poplar and willow, both aspen and 
balsam poplar. They occur in clumps and are mainly small to 
medium in size. Their main use is as windbreaks and as a 
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source of fuel. In the black and podsolic zones in the northern 
portion of the Vermilion sheet the tree growth is fairly heavy, 
large areas being completely tree covered. The tree caver is 
mainly poplar and willow,, but there is also considerable black 
and white birch, tamarack, spruce and lodgepole pine. Some 
of these evergreens have lumber value. 

Table VIIL-Supplementary List of Weeds 
Scientific name Common name Remarks 

Arfemiria bien& Wormwood Often found in abundance in ground 
too wet for spring tillage 

Brarrica arvensir Wild mustard Prefers heavy soil. Difficult to con- 
trol 

C<tprella Bwrr-partorir Shepherd’s purse Occurs in gardens. along roadsides, 
and in grain fields 

Cerartium mvenre Mouse-ear chickweed Fields and gardens 
Epilobinnr angurtifolium Fireweed Occurs along roadsides and in waste 

places 
Grmdelia perennir Gumweed Occurs along roadsides 
L~mala echinata Blue bur Occurs in grain fields and waste . . places - 
Lacrucr p.lchello Blue lettuce Patches. in fields and along roadsides 
Nerlir paniculata Bal1 mustard Grain fields. Causes considerable da- 

mage in the area 
Silene ~noctiflora Night flowering Roadsides, grain fields 

catch-fly 
Sirymbrium Sophia Flixweed Occurs over most of the area 

Grain fields, wastelands; net very 
Sisymbrium altisrimum 
Trdgopogon pratenris 

Tumbling mustard plentiful 
Fe$r goat s beard Grain fields. roadsides 

Utica rpp. Occurs in grain fields and along 
roadsides 

Table IX.-Non-forage Pasture Plants 
Scientific name Common name Remarks 

Achille-u lanulora Western yarrow Flourishes everywhere except in dense 
shade. Drought resistant. Flower 
heads grazed moderately 

Allirrm rrticalotunt Wild onion Quite plentiful in the southeast por- 
tion of the Wzdnwright sheet. Eaten 

Antennaria ~pp. 

Artemeria rpp. 

Oxytropir Ipp. 

by cattle and sheep 
Putobya$.s, or Indian Two specres. M.ay crowd out more 

useful planta n-r overgrazed areas. 
Grazed by sheep 

Sage Pasture sage common in drier parts. 
Silver sage common along road- 
sides. Grazed sparingly in late fa11 
and winter 

Loto weeds Occurs mostly on open prairie. Some 
swcies aoisonous to llve stock 

Runwx spp. 

Scirprs spp. 

Sitrm cicutaefolism 

Typhr latifolia 

Dock 

Bulrushes 

Water parsnip 

Cat tail 

Several species in the area occur in 
and around sloughs and marshes 

Occur in marshes and streams, usually 
growing in shallow water 

Wet places, along borders of sloughs, 
lakes and along streams. Resembles 
water hemlock which is poisonous 

Grows in shalalow water, in marshes, 
sloughs and streams 

Among the shrubs found in the surveyed area are bear- 
berry, dogwood, hazelnut, silver willow, ground cedar, creeping 
juniper, honeysuckle and rose bush. 

Small fruits are quite abundant and the people living in 
this area make good use of them for canning purposes. Some 
of the fruits native to this area are saskatoon, choke cherry, 
pin cherry, gooseberry, currant, raspberry, blueberry and 
strawberry. 

Y  
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i THE SOIL’S PARENT MATRRIAL 

Practieally all, if not all, of the Wainwright and Vermilion 
sheet was covered by the Hudson’s Bay Glaciation. This ice 
sheet moved in a general southwesterly direction and in pass- 
ing over this area mixed materials it had carried for a con- 
siderable distance with the immediately underlying bed, rock. 
This glacial drift was deposited as a mantle over the area, the 
depth varying greatly from place to place and therefore this 
mixed till is the parent material of most of the soi1 in the 
surveyed area. In a few places, however, the agents of erosion 
have removed a11 of this till, excepting the larger erratics, SO 
that in these spots the original bed rock is the parent material 
of the present- soi1 profile. In some other places wind and 
water have carried in and deposited a coating of eolial or 
sedimentary materials over the glacial drift. (For a discussion 
of the geology of the Wainwright and Vermilion sheets the 
reader is referred to the appendix by J. A. Allan.) 

What is known as the Viking moraine covers a large per- 
centage of th.e surveyed. area-an area that stretches from 
Viking and Vegreville on the west to Blackfoot and Dewberry 
on the east. In general this area is from gently rolling to hilly 
and contains numerous kettle holes. Some of these contain 
fairly large bodies of water; most, however, dry up during the 
summer and are a source of hay or pasture. 

In general the till in this Viking moraine is fairly heavy 
textured but it contains a high percentage of medium to 
coarse Sand. Consequently the process of soi1 formation, which 
tends to rnove the fine soi1 material down to the lower 
horizons, has left a fairly gritty medium textured loam as the 
surface soil. The parent material in the northeast portion of 
the moraine appears to be slightly heavier than the southwest 
portion, due probably to the influence of the immediately 
underlying bed rock. This material as it appears in the 
lower portion of the soi1 profile is generally a grayish olive 
brown, gritty, and with a medium to medium .low calcium 
content. 

Many of the more level portions of the area have been 
mapped as sorted glacial;; these areas are more uniform and in 
certain cases may have received some surface deposition of 
eolian or sedimentary materials. 

A large sandy area lies south and east of Wainwright. This 
area is part of a larger sandy area that extends as far south 
as Neutral Hills and east as far as Unity, Saskatchewan. In all, 
this large sand area, much of it deep open dunes, covers in 
Alberta and Saskatchewan approximately l,OOO,OOO acres. In 
general the sand is medium grained and of mixed composition, 
and the individual grains vary from relatively smooth to 
somewhat irregular. The survey did not attempt to determine 
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the origin or original deposition of these sands; the present 
surface, however, is of eolian deposition. 

There is a considerable acreage of medium to light textured 
alluvial soils in the Lloydminster-Dewberry trough. Some of 
these light textured soils are associated with present water 
courses, others with an earlier .post-glacial drainage that 
appears to have flowed through this trough. There is also 
some alluvial and eolian light textured soi1 along the present 
Saskatchewan river course; one of the largest of these areas 
lies between Elk Point and Frog Lake. There is also con- 
siderable alluvial Sand around Birch lake and along Birch 
creek. 

No large lacustrine clay areas occur in this area. A fairly 
large area of clay is mapped between Clandonald and Derwent, 
in the Vermilion sheet, but this is mainly glacial clay. The 
valleys and kettle holes in this area are of local lacustrine 
formation, receiving clay from the surrounding slopes. The 
parent till in this area is very heavy textured, somewhat shaly 
and of a pale olive color. 

Bed rock outcroppings occur over the entire area; the most 
extensive of these outcroppings are along the Battle and 
Saskatchewan rivers, although they cari be found along most 
of the deeper draws in both sheets and even on the general 
land surface in some places. This bed rock is Cretaceous in 
age and includes the range from the marine to brackish Lea 
Park shales to the brackish Birch Lake sandstone. 

Over most of the area a considerable depth of glacial till 
covers this bed rock SO that the influence it has on the soil’s 
parent material is confined to the percentage that is mixed 
with this overlying till. In places, however, the till mantle 
has been eroded off and the original bed rock is the soil’s 
parent material. A fairly large area or sorted residual soi1 
has been mapped north and west of Viking. The parent rock 
here is mainly lower Bearpaw and Upper Belly River. These 
soils are solonetzic. The soils on the level to undulating area 
south of the above described area, viz., those adjacent to 
Killam and Galahad, are also solonetzic. They have been 
mapped as sorted glacial since there appears to remain some 
covering of glacial till over the residual rock. However, it is 
suggested that the underlying Beurpaw shale has contributed 
considerable material to the till in this area. A small un- 
dulating to gently rolling area centering in tp. 48, range 4, is 
also mainly of residual origin. Some of the hills north of 
Lloydminster, both north and south of the North Saskatchewan 
river, are mainly residual and composed mainly of Lea Park 
shales. 

As suggested earlier in this section, there is considerable 
variation in the original bed rock across this area-shales, 
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sandy shales, salty shales and sandstones. Soils formed on 
these various formations Will naturally differ from one an- 
other. Likewise soils formed on the overlying glacial till Will 
vary somewhat depending on the percentage each of these 
residual materials has contributed to the till. Although there 
are local variations, in general the till gets somewhat heavier 
in texture, with a corresponding change in color from brown 
shades to olive shades, going from southeast to northeast. 

SOIL CLASSIFICATION 

This section of the report gives an outline of the system of 
classification used by the Alberta Soi1 Survey in separating 
one soi1 type or one series type from another. Each of the 
factors used influences’the soil’s character which in turn affects 
its utilization. Included is ,a short description of the methods 
used by this survey. 

SYSTEM .OF SOIL CLASSIFICATION 

The soils of Alberta, are divided into broad soi1 zones. 
These zona1 divisions are based principally on.the color of the 
soi1 profile, these color differences ,having developed as the 
result of certain soi1 .moisture and vegetation conditions over 
a long period of time. The soils of the respective zones are 
again divided on the following bases: (1) the texture of the 
surface soi& generally of the A horizon; (2) the dominant 
characteristics of the soi1 profile; (3) the mode of deposition of 
the parent material, that is, its geological deposition. Such 
factors as topography, stoniness, alkali accumulation, grass or 
tree growth and degree of erosion a11 influence the soi1 type 
finally designated, The combination of a11 the factors that 
characterize a given soi&, other than its surface texture, give . 
that soi1 its series designation. On the Wainwright and Ver- 
milion sheets there are five soi1 color zones mapped, namely, 
dark brown, shallow black, black, gray-black transition, and 
wooded or podsolic. On the map accompanying this report the 
soi1 classes, determined by the surface texture, are shown in 
different colors. Each textural class, however, may be sub- 
divided into smaller areas, and each of these areas carries a 
three digit number. This number defines its series. Although 
the complete legend for the classification of the soils of this 
sheet appears on the map, an explanation of the legend is in 
order here to facilitate the interpretation of the next section in 
this report, namely; the s,oils of the Wainwright and Vermilion 
sheets. 

Soi1 Zone 
The 2.0.0 soils are those in the dark brown soi1 zone. This 

zone forms a broad transition belt between the semi-arid 
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brown and the black or parkland soils of the province. It 
averages about 50 miles in width. 

The 3.0.0 soils are the shallow phase of the black soi1 zone. 
They are formed under a fairly high annual rainfall, but less 
than the adjoining normal black soils. In the southern half of 
Alberta’s shallow black zone evaporation is quite high and 
here the zone is, in general, the grassland portion of the black 
soils. In central Alberta the zone represents more of a gradua1 
transition between the dark brown and black zones and in this 
portion is some tree growth, that is, it fs somewhat parkland 
in character. The shallow black soils generally have from 
three to six inches of black surface. 

The 4.0.0 soils are those in the black soi1 zone. These soils 
have a fairly deep profile and a black A horizon generally 6 
to 8 or more inches deep. They have developed under a fairly 
humid soi1 moisture condition. This zone corresponds fairly 
closely with what is commonly called the parkland area. 

The 5.0.0, 6.0.0 ,and 7.0.0 soils are those of the wooded or 
podsolic soi1 zone. Soils of this zone, formed under fairly 
heavy tree growth, are degraded soils. The areas mapped as 
5.0.0 soils are black-gray transition. They are, in general, 
slightly degraded and often contain as well patches of normal 
black and strongly degraded soils. The 6.0.0 soils are the 
better phase of gray wooded or podsolic soils. Usually they 1 
have a definite A, horizon and on plowing give the field a 
brown to dark brown color. The 7.0.0 soils are strongly de- 
graded. They have very little A, and a deep leached A2 
horizon. On plowing they give the field a light gray-brown 
color. 

Mode of Deposition of Purent Material 
The middle or tens digit indicates the mode of deposition 

of the parent material on which the soi1 profile has developed. 
Glaciers, wind, and water a11 played a part in the transporting 
and sorting of this parent material. In many cases it is im- 
possible to determine what agency has been most active. In 
this classification certain type profiles most characteristic of 
the mode of deposition were set up. It is possible that in 
many cases the geological agency indicated in the legend may 
not have been solely responsible for the deposition of the 
parent material. 

. 

O.O-These soils are residual soils, that is, soils formed in 
situ from the weathering of the underlying rock formations. 
Since most of the consolidated rock formations of Alberta 
were formed in association with large bodies of water, this 
material is relatively stone free and the soi1 that has formed 
from their weathering is also stone free. In most cases the 
topography is uniform, level to undulating, and the un- 
weathered parent rock is fairly close to the surface. 

“. 
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l.O-These soils are termed sorted residual. They are 
formed principally from the weathered material of the under- 
lying parent rock that has undergone some surface sorting. 
Many of the soils may have been glaciated at one time, but 
most of the drift material has been eroded off, leaving only 
the transported stones on the surface. The depth of uncon- 
solidated material over the unweathered parent rock varies 
considerably. In these areas exposures of the underlying 
formation are quite numerous. 

2.0-These soils are unsorted glacial soils, that is, soils 
which have developed on the unsorted till just as the receding 
ice left it. These soils are characterized by a rough topography 
and few to many stones scattered throughout the profile. The 
topography is of a broken nature and the areas often contain 
nunierous sloughs and meadows. The till or glacial drift in 
the area w~ p art1 transported by the Keewatin or Hudson’s y 
Bay glacialon. Some of the material. naturally is of local 
origin, but some has been transported long distances. Because 
of the variety of sources of this material the texture of these 
soils is often quite variable. 

3.0-These soils are termed resorted glacial. They have 
developed on glacial till that has undergone a surface sorting. 
Generally these areas have level to undulating topography, 
that is, they are ground moraine. There are glacial stones 
throughout the profile, particularly in the unsorted subsoil, 
and the surface material may contain some waterworn grave1 
and stones. Wind, as well as water, may have been respon- 
sible for the formation of this surface layer. These soils are 
of a more uniform surface texture than the unsorted gIacia1 
soils and agriculturally are generally good soils. 

4.0-These soils are a grouping under the title, “gravelly 
outwash.” They are characterized by being gravelly and 
often stony. In many cases they are non-arable. The gravelly 
nature may be due to an alluvial deposition or to the removal 
of the finer particles from glacial dumps. In either case the 
coarser grave1 and stones predominate due to the washing out 
of the finar material. They are generally light textured soils 
with level to undulating topography. 

5.0-These soils are of alluvial origin. They are character- 
ized by the presence of some water worn stones in the ,profile 
and by the presence of grave1 and sand lenses throughout the 
profile. The variable deposition is the result of water moving 
at different speeds or carrying loads of various materials. 
These soils vary in their utility with the percentage of grave1 
and the frequency of sand lenses. These sandy lenses affect the 
drainage and the water holding capacity of the soil. 

6.0-These soils may be alluvial or eolian. In this class are 
put the fairly uniformly deposited soils, generally light to 
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medium textured. They are practically stone free and have 
undulating to gently rolling topography. That is, they are 
relativeiy uniform throughout. the profile depth and through- 
out the area. In the areas of restricted rainfall the lighter 
textured phases of these soils are rarely better than fair 
arable land. * 

7.0-These soils may be lacustrine or eolian. In this class are 
put the uniform medium to heavy textured soils. Most of the 
soils of this class are of ladustrine formation, that is, they are 
formed from the material that settled out of still water. As a 
result the texture of these soils is fairly uniform throughout 
the profile. They are practically stone free and generally have 

. level to undulating topography. Post glacial winds may have 
been responsible for deep silt deposits, particularly in~ the 
glaciated areas., In general this eolian deposition is shallower 
than the average lacustrine deposition. 

8.0-These are organic soils, that is, peat accumulation. 
They may be moss or sedge peats. Not sufficient of these have 
been mapped to set up a final classification. 

Profile Variation 
The unit digit deals with the variations that are found in 

profile development, as well as the degree of salinization of the 
soil. Chemical and physical weathering of the parent material, 
the movement of soluble substances throughout the soi1 profile 
by the percolating rain water, the addition of organic matter 
due to vegetative growth and the activity of soi1 micro- 
organisms are some of the agencies that have aided in creating 
the soi1 profile. 

0-These soils have very little profile development. The 
sands, recently flooded river bottoms, and areas that have 
recently been severly drifted lack profile development. They \ 
may be considered as raw or undeveloped and in general have 
a single grain structure. 

l-These soils are hillside soils. As a result of loss of run- 
off water these soils are locally more arid than the surrounding 
soils and generally they are of a lighter color and have a 
shallower profile. The run-off water carries with it surface 
soils from the slopes. 

2-These soils are non-saline and have a normal profile 
development; that is, they are normal for their texture and the 
amount of rairifall they receive. The structure in these areas 
is commonly prismatic to columnar. They are generally the 
good arable soils. 

3-Soils of profile 3 are non-saline, but are developed in 
local depressions. ‘Due to a lower position they receive run-off 
from the higher soils nearby and as a result may develop a 
deeper and darker profile than the normai1 soils of the area. 
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f If these soils do not have a drainage problem they are among 
the best arable soils. 

PThese soils are characterized by a weak saline or 
alkaline development. That is, they are intermediate in 
character between soils of profile 2 and 6 and between soils of 
profile 2 and 5. In this area practically a11 the soils of group 4 
fa11 in the first category. That is they have a weak solonetzic 
development. In general they contain very little alkali Salt. 

5-These soils are somewhat saline and are generally found 
in areas that have poor to fair drainage. Due to the poor 
drainage a normal soi1 profile does not develop and the profile 
has very little differentiation from the surface down. They 
are often of quite a heavy texture. The alkali salts move up 
and down in the soi1 depending on the direction of the move- 
ment of the water in the soil. Many of these soils grow good 
meadow hay and some might produce certain cultivated crops 
if properly drained. 

. 

GThese soils generally contain less salt than do the soils 
of profile 5. They are characterized by a hard, impervious 
subsurface layer. This hard B, horizon has a well developed 
columnar structure with the top often looking much like a 
cauliflower head; the AZ horizon that lies immediately above 

t 
, this layer is often very light in color and of a layered or platy 

structure. Although there are exceptions, most of these 
“solonized” soils are found on level to undulating areas where 
possibly at one time drainage was not adequate. The areas 
are often characterized by a patchy micro-relief due. to the 
erosion of the A horizon. If the hard layer is close to the 
surface they are generally inferior soils. 

7-These soils have a high ‘concentration of lime carbonate 
, practically to the surface and are, in general, much lighter in 

color than the soils normal for the area. Many of the soils 
have a lifeless appearance and are generally of low pro- 
ductivity. 

Each soi1 area outlined or described, then, carries a’ three 
digit series number. Each of the digits is separated‘by a dot, 
e.g. 4.2.1. This number represents a black; glacial soi1 profile 
developed on fairly steeply sloping ground. It is quite possible 
that two modes of deposition may be found, one over the other 
within the profile depth; for example, clay 7/2 indicates a thin 
coating of lacustrine material over the glacial tilI, and the till 
cari usually be found within the profile depth. It should also 
be recognized that the profile development in a given soi1 area 
is not entirely uniform. If one form of development is quite 
dominant a single number is used in the units column. HOW- 
ever, if there are two distinct forms of development SO inter- 
mixed that separation is not practical, ‘a fraction may be used 
in this column. For example, the complex 2/5 would indicate 
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a normal soi1 profile over most- of the area with patches of 
saline soils scattered throughout the area. Such a soi1 area 
might carry the number 2.3.2/5. This indicates a dark brown 
soi1 formed on sorted glacial parent material having generally 
a normal profile development, but containing patches of saline 
soils within the area. 

There are eight main texture classes mapped. These are, 
going from the lightest to the heaviest, Sand, loamy Sand, sandy 
loam, fine and coarse sandy loam, loam, soit loam, silty clay 
loam, clay loam and clay. There is also a mixed cless that is 
used where the surface texture is SO badly mixed that separa- 
tion is not practical. Some of these classes are subdivided into 
light, medium and heavy phases; on the map Lt. refers to the 
light phase and H to the heavy phase. Descriptions of the 
textures of these soils are found in a later section of this report. I 

Topography, the presence of eroded surface patches in the 
solonized soils, and rock outcrops are indicated on the soi1 
may by symbols. 

SOIL SURVFX METHODS 
The soi1 survey was generally carried out by driving along 

the roads and stopping frequently to take notes regarding class 
of soi1 and subsoil, topography, stones, suitability of soi1 for 
cultivation, etc. 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 area was traversed at intervals of 
one mile. In some cases, however, 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 places one soi1 class changes 
abruptly to another, and here there is no doubt regarding the 
point at which the boundary line should be placed; but more 
often one soi1 class merges gradually into another, and here 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 of the various soi1 areas 
had been established in this way, the areas were sampled 
systematically and the samples were sent in to the laboratory 
for analysis. 

Most of the field notes were recorded on township maps 
obtained from the Topographical Surveys Branch of the 

’ Dominion 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 notebooks. 

In a survey carried out in this manner, and recorded finally 
on a map of a scale of three miles to the inch, miner areas 
cannot be outlined, and boundaries between lines of traverse 
carmot always be accurately established. Hence, although the 
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extensive soi1 types are outlined fairly accurately, further 
inspection should be made in determining the soi1 types on 
individ,ual quarter sections. 

DESCRIPTION OF SOILS 

In the description of the soi1 areas of the Wainwright and 
Vermilion sheets, the following arrangement is made: The 
areas are first divided into their respective color zones, then 
the major soi1 groupings within each zone are described. 
These major groupings include, in a general way, those soils 
that are somewhat similar in morphology and utilization. 
Following these descriptions in each zone there is a table in 
which the principal characteristics and total acreage of each 
series ciass is listed. In this table the following abbreviations 
are used: In the location column the first number refers to 
township, the second to range. In the topography column L. is 
level, U. is undulating, G.R. is gently rolling, R. is rolling, and 
H. is hilly. In the classification column-Pr. is poor, F. is fair, 
F.G. is fairly good, G. is good, V.G. is very good, and Ex. is 
excellent, A. is arable, P. is pasture, W. is woodland, and R. is 
reserve. As an example of how these classification ratings are 
used, F.A.; F.-F.G.A.; and F.G.A. represent three subdivisions 
‘of number 5 on the land rating map. 

Throughout the following descriptions various soi1 profiles 
are described. In describing soi1 profiles, the following horizon 
divisions are used: 

The A horizon, commonly called the surface horizon, is 
generally lighter in texture and darker in color than the 
underlying horizons. In the strongly degraded wooded soils, 
it &ay be lighter in color than the underlying horizon. This 
horizon is often subdivided into A, and A,; the A, lies below 
the A,. 

The B horizon, commonly called the subsurface horizon, is 
generally heavier in kexture and lighter in color than the A 
horizon. It usually has a fairly well defined structure and 
breaks along fairly well defined cleavage lines. The B horizon 
is subdivided into: the B, horizon which usually has the best 
developed structure; the B, horizon which is often Iighter in 
color than the B, horizon; and the Bca horizon where a lime 
and salt concentration is found. 

The C horizon lies below the B horizon and is, for practical 
purposes, unaltered material. In the process of soi1 formation 
materials, including plant food, salts and fine clays, leach from 
the A horizon and are deposited in the B horizon. 

Inciuded in this section is a discussion of the chemical com- 
position of the typical soils of the area. In certain portions 
there is an alkali problem. This is also discussed. 
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SURFACE TEXTURE 

The data in Table X shows the acres and the textural soi1 
classes on the Wainwright and Vermilion sheets. The texture 
of the surface soi1 is one of the most important distinguishing 
characteristics of the various soi1 areas. The soi1 map, that 
accompanies this report, is colored on a texture basis. 

From this table it is seen that the loam textured soils, loam 
and heavy loam, make up more than a11 the ,other textures 
combined: a total of over 3,400,OOO acres or 66 percent of the 
entire area. Since much of this area is covered with a medium 
to medium heavy textured glacial till with’little sorting, this 
high percentage of loam soi1 is to be expected. A true loam 
soi1 has the three minera1 fractions-Sand, silt and clay-mixed 
in such proportions that no one fraction predominates. The 
heavy loam soils have a somewhat higher percentage of clay, 
but not sufficient to be called clay loam. The loam soils in 
this area have between 50 and 65 percent sand and generally 
less than 15 to 18 percent clay (less than 0.002 mm.). Soils of ’ 
this texture class generally do not erode as readily as do soils 
of either a lighter or a heavier texture and they are relatively 
fertile. The sandy loams form the second largest group in this 
area; 440,000 acres or 8.5 percent. Sandy loam soils have a 
predominance of sand in their composition, generally between 
65 and 80 percent. They have, however, sufficient of the finer 
silts and clays to give a firmness and some structure to the 
profile. The sandy loams are mapped as fine sandy loam, 
sandy loam, and coarse sandy loam depending on the fineness 
or coarseness of the sand fraction. The sandy loam soils are 
subject to wind erosion and are generally slightly lower in 
fertility than the loam soils. In areas of restricted rainfall; 
they are droughty soils but in the more humid sections, thrs 
is not SO apparent. They are easy to cultivate and are gener- 
ally “early” soils in the spring. One of the most detrimental 
characteristics of these soils in the more humid sections is that 
usually sandy loan soi1 areas are quite variable. Sandy loam 
soils with a heavier textured subsoil generally are superior to 
those with a sandy subsoil. 

Loamy sand soils make up over 150,000 acres or 3.1 percent 
of the total area. These soils are quite light textured and 
average from 80 to over 90 percent Sand. There is very little 
of the fine minera1 fractions to produce a granular or cloddy 
structure in the cultivated field. Generally in their native 
state in the more humid sections, they have a considerable 
organic binding in the surface. This soon decomposes with 
cultivation SO that soils of this texture must be periodically 
supplied with organic material in the form of green manure 
crops or added barnyard manure. They Will drift readily and 
are relatively low in natural fertility. 
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k Sand makes up over 200,000 acres or 3.9 percent of the 
total area. Most of this is in the Wainwright Chauvin area. 
Soils mapped as sand contain over 90 percent Sand. There is 
practically no structure in the profile, little binding material 
and often a larage percentage. of the area is open dunes. 
Except under exceptional circumstances, they are non-arable 
lands. They should be pastured with tare because breaking of 
the sod due to tramping or over pasturing may start new dunes 
forming. 

Clay loam soils make up approximately 230,000 acres or 4.5 
percent of the total area. Clay loam soils average between 
20 and 25 percent clay and are therefore, fairy heavy textured 
soils. Most of the clay loams mapped in this area are of glacial 
deposition formed on a heavy textured till containing much 
shaley material. Texturally clay loam soils generally have a 
fairly high natural fertility and other factors being favourable, 
are good arable soils. 

Clay soils make up a little over 40,000 acres, or only 0.8 
percent of the total area. Clay soils are heavy textured soils 
generally containing over 30 percent of the fine clay partides. 
Clay soils are generally associated with the laking areas, the 
fine soils particles having settled out of still water. However, 
much of the clay in this area, particularly that in the Derwent 
area, is of glacial origin. The glacial till in this area is com- 
posed largely of shale. Clay soils are subject to water erosion, 
particularly if they are on sloping land. Cultivation clown 
those slopes, rather than around or across the slopes, increases 
this menace. 

Only 14,000 acres or 0.3 percent of the area is mapped as 
silt loam. Al1 of this lies in the dark brown soi1 zone, mainly 
in the Chauvin district. Silt loam soils have over 50 percent 
of the medium sized silt particles. They are generally asso- 
ciater with water sorting. Texturally they are good arable 
soils. 

Approximately 125,000 acres or 2.4 percent of the area is 
mapped as mixed soils. These areas are generally mixtures 
of the lighter textures, sand to loam. Areas that are mapped 
as mixed have the various soi1 classes SO intermixed that 
separation on the scale of mapping done in this area was not 
practical. Due to this extreme variability, they are difficult 
soils to farm, since soi1 practices that are desirable on one 
type are inadequate a few rods away on a different type. 

Nearly 200,000 acres or 3.7 percent of the area is mapped as 
eroded land. These occur mainly along the stream courses. 
They are steep slopes that are continually subject to some 
water erosion. Most of the eroded lands in this area, however, 
are tree or grass covered and are, therefore, pasture or wood- 
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land. The south banks of the Battle and Vermilion rivers have 
some tree caver. The north banks are mainly grass covered 
and are fairly good pasture land. Both banks of the Sask- 
atchewan river are mainly tree covered, with poplar and some 
evergreen. It has very little pasture value. 

Approximately 350,000 acres or 6.8 percent of the area is 
mapped as water and marshes. These are described under 
the section on “Drainage.” 

Table X.-Soil Classes 

DARK BROWN: 
Sand .< ., ., ., ._ ,< ,_ ._ ._ ,. _, 
Loamy Sand . . . . . . . . . . .._......................................................... 
Sandy Loam ...<. . . . . . ..<.._..... . ..>... ...<< .__._..__....... 
Fine Sandy Loam ._.__..,........_.__...............,..,.,..,,....,,.,,...,.. 
Loam ..< . . . . ..<.............. ..<..<..<< .._.. ,..,.,..,<...,.,.,,< ,.. 
Heavy Loam ,_..,,_,_.,_: . . . . . . . . . . . . . . . . . . . . .._.. 
Clay Loam .__....._...__...__..............................,....,..,.,..........,.,. 
Silt Loam . . . . . . . ..<......... . . . ..<<<......................... 
Mixed ._.__. ..__.... _._.._. .,._. .,,.. .__._......, ..__..._._._.. .,._,. .__._.. 

SHALLOW BLACK: 
Sand . . . . . . . . . . . . . . . . .._................................................................... 
Loamy Sand ,_.__..._.<.,.....__..........................,.,..................... 
Sandy Loam .._...._._......._._,.......,..............,.......................... 
Fine Sandy Loam . .._..........._._............................,..,..,..... 
Loam ...... . ............................................................................. 
Heavy Loam ...................................................................... 
Clay Loam ......................................................................... 
Clay ........................................................................................ 

BLACK : 
Sand ..................... ................................................................ 
Loamy Sand ...................................................................... 
Sandy Loam ...................................................................... 
Fine Sandy Loam ............................................................ 
Loam .................................................................................... 
Heavy Loam ................................................................ . ..... 
Clay Loam .......................................................................... 
Clay ........................................................................................ 
Mixed ........................................ ........................................... 

BLACK-GRAY (Transition) : 
Sand .._. ,_.,._. .,. ,. .,..__.. ,... ., _. 
Loamy Sand . . . . . . . . . . . . . . 
Sandy Loam .._....................................... .._..,.... ,.,...... 
Fine Sandy Loam .._.. .._._...._.._.._..__.. _._... ,. ,... 
Loam ._...,...._. ..___.._. _,. .._......_._.._....... _.._. .,....,,..,,_...,....,... 
Heavy Loam .._ _._.._....... ._.. ._.. .__. ..__._._ 
Clay Loam ,, .,._._,. ,.,,_,__,. ._... ._..._. _._.___..__._...,.,.,,. ., .., ,..._.,. ,_... 
Mixed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._.,_,_.,..._,.,,.__,.....,...,,..,.,..,.. 

19,000 
15,000 
30,100 

8.800 

“8~” 
7:200 

23,500 

WOODED (Podsolic) : 
Sand ..___.. .._. .., ., ,,,.,_,. ._.,._...__._,, ., .__,..__,., 
Sandy Loam __. .._. ,. .._. .._..._. .._..._.._._.__.. 
Loam ...< <..... ...<.. <. .<... . . . . ..__. <,... 
Heavy Loam ,.,.,,_,_.,.........................................................,. 
Clay Loam _.__..................................................,..,................ 
Mixed ._... .._... ,. .._. .,_. ..__._ 

Rivers ._ ._ __ __ _. ._ ._ ,_ _. ., ._ 
Lakes and Marshes .._............. .._........ ._...._.,.._.._..__. 
Erosion ._...._...,............................ ._._.,.__.._.,.,_..,,,,..,..,..,.,.,....,..,. 

2,600 
3,600 

123.000 
666,;;; 

17:090 

60,000 
29o.ooo 
190,000 

410,900 

218,600 

TOTAL ..<.......<..._......................,.......,,........... 5,160,M)O 

COLOR ZONES 

Five soi1 color zones and sub-zones are mapped on the 
Wainwright and Vermilion sheets. These soi1 color zones have 
developed as a’ result of different soi1 moisture relationships. 

Total 

1.108,100 

1.817.800 

LO64.600 
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F For example, the dark brown soils in the southeastern corner 
have been formed over a long period of time under drier soi1 
conditions than those forming the black and gray soils in the 
north portion of the area. Drier soi1 conditions may be due 
to a lower rainfall, higher temperature or a greater evapor- 
ation; the last one is influenced by the vegetative caver. 

The line dividing the Clark brown and shallow black soi1 
zones in the Wainwright sheets is started in tp. 41, range 14. 
From here it is drawn northeast through Lougheed to just 
south of Fabyan. From Fabyan it is turned a little south of 
east through Wainwrightto a point just south of Greenshields, 
thence’ northeast again passing just south of Paradise Valley 
and out of the sheet in tp. 47, range 1. 

The line dividing the shallow black and black soi1 zone lies 
entirely within the Vermilion sheet. It is started .in tp. 49, 
range 14. From here it is drawn north of east through Min- 
burn, just north of Manville, to a point about four or five 
miles south of Clandonald. The line is then turned south of 
east to pass just north of Kitscoty and out of the sheet at 
Lloydminster between tps. 49 and 50, range 1. . 

The line marking the southern boundary of the gray (pod- 
solic) soils starts in tp. 55, range 1 and is drawn in a north- 
westerly direction to leave the sheet at Frog lake. This line 

7 turns back into the Vermilion sheet just west of Elk point and 
is drawn in a south westerly direction to just north of 
Myrnam, near Beauvallin to tp. 53, range 11, then north to pass 
near Musidora and out of the sheet just east of Lafond. This 
line dips into the sheet again in tp. 56, range 13. 

Between the above-delineated line and the line dividing the 
shallow black and black soi1 zones, lie not only black soils, but 
also considerable black-gray transition soils. In many places - 
these black and transition soils are SO intermixed that it is 
not possible to draw a connected zone boundary dividing them. 
However; in general, the soi1 areas lying immediately south of 
the main podsolic zone have ‘a high percentage of transition 
soils and a zone line is drawn on the map delineating this area. 

In general any soi1 color separation line actually represents 
a fairly broad strip of land, that is, there is a gradua1 change 
from one zone to the next. Due to differences in soi1 parent 
material, in relief and in local precipitation, islands of one soi1 
color may be found within another zone. For example, there is 
an area of somewhat degraded soi1 lying mainly in tps. 48 and 
49, range 7, inside the shallow black zone. Likewise, deep 
black soi1 areas and strongly degraded soils lie intermixed in 
the north,half of the Vermilion sheet. In general the valleys t are black and the slopes, particularly the northern slopes, are 
tree covered and degraded. 
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The color of the soil, the method of deposition of the parent 
material, the type of profile, and the texture, a11 imprint certain 
characteristics on the final soi1 area, each factor contributing 
to. the soil’s morphology and to its utilization. It must be re- 
cognized that natural abjects, and soi1 is a natural abject, 
commonly do not fa11 into hard and fast classifications; there 
are variations within any given series and within any given 
type, and one series or type generally changes into another. 
Such variations must be expected in any soi1 area, but in 
general within any given soi1 boundary the profiles do not 
deviate far from the average for that particular area. 

In the description of the soi1 areas of the Wainwright and 
Vermilion sheets the following arrangement is made: 

The areas are first divided into their respective color zones, 
then the major soi1 areas within each zone are described. 
These major areas include those soils that are, in a general 
way, similar in morphology and utilization. Following these 
descriptions for each zone there is a table in which the prin- 
cipal characteristics and total acreage of each series type is 
listed. 

DARK BROWN SOIL ZONE 

Dark brown soils are found in the south and east portion of 
the Wainwright sheet. The dark brown soi1 zone in Alberta 
lies as a belt, averaging about 50 miles wide, around the outer 
edge of the brown, semi-arid soi1 zone and is a transition to the 
more humid black soils lying to the west and north. The zone 
is the southern portion of the open parkland; clumps of small 
poplar dot the area, particularly on the northern slopes. 

In the Wainwright sheet the average nitrogen content in 
the surface foot of these dark brown soils is 0.17 percent. The 
lime carbonate horizon is found from about 12 to 30 inches 
from the surface. There are no meteorological records for any 
point in the dark brown soi1 zone of the Wainwright sheet. 
However, records from points in the zone farther south indicate 
that the average annual rainfall is about 14 inches. Due to the 
slightly lower summer temperature in this, the more northern 
portion of the zone, the annual precipitation may be slightly 
lower than 14 inches. The arable soi1 in this zone is generally 
good wheat producing land. 

Below is given a description of the major soi1 groups of 
this zone. Table XI gives the main characteristics of each in- 
dividual soi1 area. 

GEaciaE Loams in the Southeast Corner of the 
Wainwright Sheet 

Beginning at the southeast corner of the Wainwright sheet 
and extending north to Ribstone and west to range 4, and with 
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a narrow trough extending north to Edgerton, is an area of 
glacial and sorted glacial loams and heavy loams. There is 
also a basin of about 3,500 acres of sorted glacial light silt loam 
around a marshy area in the extreme southeast corner. 

The topography of this area is quite variable, rànging from 
undulating to hilly. In the eastern portion there are many 
high ridges and plateau-like areas. These are mapped mainly 
as rolling. The central and west portion is mainly gently 
rolling. In general it is a11 high land. 

The surface texture varies from loam and light silt loam 
to heavy loam. In the rough glacial areas the profile is, in 
general, quite stony and of variable depth. The knolls and 
ridges are shallow. On the more level topography, where the 
greater part of the soi1 is mapped as sorted glacial 2.3.2, the 
profile is fairly deep, friable, and comparatively free of stones. 
The underlying glacial till is medium to heavy textured and 
contains considerable coarse sand and some stones. The lime 
horizon in this area varies from about 16 to 20 inches from the < 
surface and averages about 8 percent calcium carbonate (see 
Plate 4, fig. 3). The whole area is well within the dark brown 
soi1 zone, but in some of the lower pockets there is about an 
inch of black topsoil. 

In general, the areas of more level topography are ahnost 
completely cultivated, and there is some cultivation in prac- 
tically every quarter section in this area. It is fairly good 
arable land. The uncultivated land is fairly good native 
pasture, with occasional clumps of poplar, and numerous small 
sloughs. 

Glacial Loams between Chauvin ancl McLaughZin 
Extending from Egerton and Chauvin north to the Battle 

river and across the river to McLaughlin is a fairly large 
morainal area, mapped mainly as 2.2.2 and 2.3.2 loam and 
heavy loam. The entire area lies within the dark brown soi1 
zone. However, the northwest portion lying adjacent to the 
shalloti black zone has from 2 to 3 inches of black topsoil. The 
greater part of this area has gently rolling to rolling topog- 
raphy, although there is some hilly land, located mainly north 
of Chauvin. 

In general the surface loam is a loam containing consider- 
able medium to coarse Sand. Some of the, hilly areas are 
mapped as a heavy loam; these differ principally from the other 
soils in that the A horizon is shallower, bringing the heavier 
textured B horizon closer to the surface. The area is char- 
acterized by a slight solonetzic development. This is notice- 
able in a prismatic to columnar B, horizon and in a fairly 
Sharp break from the B, to the lighter colored A, horizon 
above. This soionetzic development varies from almost im- 
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perceptible to places where the light colored A, is quite pro- 
nounced. The parent till is fairly heavy textured, gritty, and 
dark colored. The lime horizon is generally found at about 
12 to 18 inches from the surface. In the more uniform sorted 
glacial areas the lime horizon is somewhat deeper, averaging 
about 24 inches from the surface. 

The 2.3.2 silt loams and loams just north of the Battle river 
in ranges 1 and 2 have undulating topography. They have 
a heavy subsoil and occasional stones. There are gray, slightly 
degraded spots in these areas. 

Along Ribstone creek between Ribstone and the Battle 
river there are some 2.6.2 loam areas mapped. These have 

‘level to undulating topography. They are quite uniform 
throughout the area and throughout the profile. They are also 
practically stone free. The profile is quite deep and contains 
a fairly high percentage of fine Sand. These areas are fairly 
good to good arable land. 

Located along the drainage ways‘ between the Paradise 
valley and Battle river is a grouping of light loams, loams, and 
silt loams. Parts of these areas contain solonized soi1 and 
some of the lower spots are somewhat alkaline. 

Most of this entire area, excepting the hilly land, is culti- 
vated; some of the more level areas are almost entirely culti- 
vated. Small clumps of poplar dot the area. 

Glacial Loams between Hughenden and BelZshilE Lake 
A fairly large area of glacial loam (2.2.2) extends from 

Hughenden north and east to the edge of the sands and west 
across Battle river to Bellshill lake. A narrow strip of light, 
alluvial soi1 cuts through the area at Amisk. These soils are 
a11 in the dark brown soi1 zone. 

The topography over a11 of this area varies -from gently 
rolling to hilly. The portion lying north of Hughenden is 
mainly gently rolling, composed of lower frequent rolls (see 
Plate 2, fig. 2). West of Amisk the topography varies from 
gently rolling to hilly, with about one-half mapped as rolling. 
It is mainly high land with a long slope to the Battle river. 
The 2.2.2 loam west of the Battle river is mostly on a high, 
gently rolling crown, portions tut by deep coulees, and sloping 
to the level solonetz area to the west. 

The portion north of Hughenden is, in general, a more 
uniform phase of glacial soils and does contain some pockets 
of the more uniform sorted glacial. There is an average of 
about six to seven inches of A horizon with about one to two 
inches of black top. The B, horizon is fairly friable and of a 
brown to red brown color. The lime horizon averages about 
16 inches from the surface. There are a few stones throughout 
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and there is the occasional quite stony ridge. Most of this 
portion of the area is cultivated and is fair to fairly good arable 
land. 

The area between Amisk and the Battle river is somewhat 
more variable than the preceding area and contains more 
slopes (some’of the ridges are quite stony) . The subsoil is a 
quite heavy textured till. Some of the rougher and more 
stony portions are pasture lands.. The remainder is fair to 
fairly good arable land. Sandy pockets occur throughout the 
area. 

The area west of the Battle river is, in general, high land, 
rising to 2600 feet at Flagstaff hill; wide draws, some partly 
saline, tut the area. The A horizon averages about 8 inches in 
depth and the lime horizon is found at about 20 inches. Stones 
in general are few. Most of this portion of the area has had 
some sorting and the profile is relatively uniform throughout; 

’ lenses of lighter soil, however, cari often be found in the profile. 
The B, horizon is a brown to yellow brown color, of a prismatic 
structure, and contains a fairly high percentage of Sand. Sandy 
pockets were found along the edge of some of the valleys. 
The area is nearly a11 cultivated and is fairly good arable land. 

The entire area appears originally to have been about 10 to 
15 percent tree covered, mainly small poplar growth. Small 
marshes and sloughs occur throughout the area, principally in 
the area north and east of Hughenden. 

Sands of the Wainwright Area 
Lying south and east of Wainwright is a large area of 

alluvial and eolian sands. The western boundary of this area 
lies along the Battle river between Hardisty and Fabyan. It 

1 extends through the Buffalo Park reserve to the Saskatchewan 
border and south along the Canadian Pacifie Railway through 
Amisk and Hughenden. Two smaller sandy areas adjoin this 
larger area: one is a narrow strip that connects Ribstone lake 
through Baxter lake to the Battle river and the other is an 
area north of Chauvin east of Ribstone creek. This sand area 
is the western portion of a larger area of alluvial sands which, 
extends into the Sullivan Lake sheet to south of Provost and 
into Saskatchewan as far as Unity. Most of this sandy area 
lies within the dark brown soi1 zone. 

These sandy soils of the Wainwright area are mapped as 
sands, loamy sands, sandy loams, and fine sandy loams. ’ 

Glacial loams extend into this area, north from Hughenden, 
a trough north to Edgerton and a glacial ridge southwest of 
Chauvin. Most of the drainage ways consist of a series of con- 
nected marshes, some of which are quite large. These marshes 
and adjoining flood plains are utilized as hay meadows. The 
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creek bottoms vary considerably in texture, They usually 
have a heavier subsoil and occasional grave1 lenses. 

The 2.6.2 sands comprising about 160,000 acres are char- 
acterized by fairly large active dunes; some are now grassed 
over. There is a good depth of Ioose, medium to coarse sand 
over the entire area. The profile is generally of a loose single 
grain structure. Howeved, the organic matter in the surface 
horizon tends to bind the sand grains together. The topography 
is variable, varying from undulating to hilly. The dunes are 
steep and often up to 100 feet in height (see Plate 2, fig. 1). 
Between the dunes are level areas varying from less than one 
acre to quite large open stretches. These level stretches, if 
grass covered, provide fair pasture. Clumps of scrub tree 
growth, mainly poplar, are found over the entire area. It is 
estimated that nearly 50 percent of the 2.6.2. area is tree 
covered. 

The loamy sands mapped as 2.5.2. comprise about 75,000 
acres. These areas lie, on the outer edges of the 2.6.2. sand 
areas, along drainage ways, and as large level areas through- 
out the main sand area. The topography of these areas is level 
to gently rolling. There is generally a little more organic 
material in the first 12 inches in the loamy sand areas than in 
the sand areas. In the. mixed areas streaks of heavier textured 
soils are found. As a rule these loamy sand areas cari best be 
utihzed as pasture land. If cultivated they should be used 
mainly for the production of pasture grasses and hay. Under 
cultivation the organic matter binding tends to decompose, and 
soi1 drifting becomes difficult to control. 

In tp. 42, range 1 there is an area of mixed textured soils. 
This is a rough, variable and stony area. In topography it is 
typically glacial. Exposed cuts on the hi& show a consider- 
able depth of mainly unsorted coarse Sand. There are numerous 
grave1 pockets. 

The fine sandy loam and sandy loam areas, comprising 
about 90,000 acres, generally lie as buffers between the sands 
and the surrounding glacial loams. Some, however, are iso- 
lated patches in the glacial loam areas but these are essentially 
the same as the buffer areas. In these areas the subsoil is 
heavier, the horizons are more distinct and there generally is a 
greater intensity of color than in the sand and loamy sand 
areas. Most of these sandy loams are quite variable, being 
either a mixture of alluvial and glacial soils or an alluvial 
deposition over the glacial till. There are occasional stones in 
the profile. These areas are, in general, fair arable lands. 
They must, however, be farmed in such a manner that soi1 
drifting does not become serious. That is, a continuous wheat- 
fallow rotation would socin cause serious deterioration in these 
soils. 
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Lighter textured soils, in geieral, do not contain as high a 
percentage of plant foods as do the heavier textured soils. Due 
to the ease of water penetration, however, the darker surface 
color may extend down farther into the profile. Those sandy 
areas that have a heavy textured subsoil within the feeding 
range of the plant roots are often more productive than those 
that do not, since this heavy textured subsoil prevents the loss 
of water by sub-drainage. 

The Glacial Loams Southeast of Killam 
A fairly large area of sorted glacial heavy loam is mapped 

southeast of Killam, mostly in tps. 42 and 43, ranges 11, 12 and ’ 
13. The main area southeast of Killam is in general an undu- 
lating crown, that gradually breaks into gently rolling towards 
the east. There is a drop in elevation from this crown to the 
solonetzic area to the west and north. 

Most of these sorted glacial soils have from 2 to 3 inches of 
black topsoil, with a gradua1 increase in depth from east to 
west. The dark brown, shallow black zone line cuts through 
the western portion of this area. The following -profile, taken 
in sec. 8, tp. 43, range 12, is fairly typical of this general area. 

O”- 3” A-Black, friable Io&n, very slight structure. ’ 
3”- 8” Lower A-Dark brown, elongated clods, slight staining on 

cleavage faces towards the base. 
8”-16” BIBrown to‘ yellow brown, stone free, heavy loam to clay 

loam,. cloddy to prismatic. 
‘16”-26” B&Some pebbles, slightly lighter in color than the B1. ‘. 
.At ‘26” B,,-FairIy heavy mixed till. Medium lime concentration, 

occasional stones. 
NOTE: There appears to be an increase in the number of stones going 

from west to east. 

The western portion of this area, that part having generally 
undulating topography, has a fairly deep, friable profile. It is 
practically ail cultivated, there being very little waste or non- 
arable land. There are many good farmsteads in this area. 

The eastern portion of this area has mainly gently rolling 
topography and there is more varitibility than on the west side. 
However, this portion of the area is at present about ‘75 percent 
cultivated. In this eastern portion there is a little rolling to 
hilly land that is mainly pasture land. There does not appear 
to have been any serious soi1 drifting. In general it is a11 
good arable land. 



TABLE XL-Soit areas of the dark brown soi1 zone 
Series Location Acres Topography Classification 

Sand 
2.5.2. 
26;2. 

‘L 
<< 

41 & 42-l 3.500 
41-2. 42 & 44-1 7.060 
42 to 44-2 to 4 40,000 

41-4 & 5 700 
41-5 to 44-4 60,000 

I‘ 44 85 45-5 3,OW 
“ 42-6 to 44-8 50,000 
<‘ 

;;-;ot&4;i8 
2,500 

<< 
42-k 43-10 

400 
‘6 3,700 

Loamy Sand 
2.5.2. & 43-l 6,500 ‘6 41-J 2 2. 42 

<< 43 & 44-l 10.000 
‘L 41-3 to- 44-5 20.000 

‘< 1,400 
6‘ g-f254 2,000 
<< 41-4 63 5 4,500 
II 42-4 1.500 
<< 4,000 
‘I 10.000 

<‘ 45-5 5,000 
<a 41 & 42-7 to 9 10.000 
“ 43 8c 44-8 & 9 1,500 
<< 42 & 43-10 1,500 

2.6.2. 41-9 & 10 3JnM 

Sandy Loam 
2.2.2. 

2.4.2. 42-f 

42-3 a 4 2,500 

<< 41-10 to 43-9 3,zlz 

2.5.2. 43-1 
<< 41-3 to 5 
<I 44-8 & 9 

3,000 
3,500 
3,300 

U.-H. 
U.-H. 
G.R.-R. 

GIR.-R. 

G.%-H. 

G.R.-R. 

GIR.-R. 

U.-H. 

U.-R. 
U.-G.R. 

p.g 

L::u. . 
U.-G.R. 
U.-R. 

G.R. 
U.-G.R. 

GIR.-R 
GR.-H: 

F.P. 
F.P. 
Pr.-F.G.P. 

Variable area. Some dunes. Some trees caver 5 areas. Contains 
open dunes and trees; some ground cedar. 

Area adjacent to Dunn. Much scrub tree arowth. Contains 
hay marshes. 

F.P. 
Pr.-F.G.P. 

Some dunes. Level spots cultivated. 
Area east of Ribstone creek. 50% tree covered. Open spots 

F.G.P. 
Pr.-F.G.A. 

good pasture. 

Pr-F.G.P. 
Pr.-F.P. 
Pr.-F.P. 

High land on edge of draw. Contains some loamy Sand. 
Dunes hi h and scrub trac covered. and of little value. Leveller 

spots airly good pasture. I 
Considerable scrub tree and ground cedar growth. 
Drifted area of high land. 
Along rtver. Considerable tree caver. 

F.P.-F.A. Lower areas. arable portions hay land. 

F.G.P. 
F.G.P. 

F.P. 

F:E% 
FGFP:-F.A. 

F:-P.G.P. 

F;$FgPP 

F:G.i’. ’ 
F.P. 
F.-F.G.P 

2 areas. Contains numerous marshes. 
6 areas. Contains many low. slightly heavier spots. Cultivated 

spots best seeded to gras% 
2 areas. Some bad drifting. 
A slope to the drain. Quite sandy subsoil. 
4 areas. Some low basins. Section 16 is marshy. 
Deep sandy deposition. 
$%;;Ca;nal stone; Very little arable. 

. Farrly dark surface. Areas along creek. Lave1 spots 
anhle. -_--_-. 

Very marshy area. Some alkali and gravel. 
5 areas. Subsoil loose Sand, spots of Sand. 
Has medium to coarse sand at 12tr. 
Along edge of dunes. Contams some marshes. 
Edge of river. Deep uniform deposition. Open faces. Level 

spots fair arable. 

G.R.-R. 
U. EP& F.A. 
G.R. & R. F.G.P. 

U.-R. P. to F.A. 

U:-2:: 
;.G&P&-BA.A. 

-. . . . 

Remarks 

2 areas. Contains some alluvial soil, few stones. 
Pi;;%a;and and gravel. 

. Bench lands gravelly and stony. Some commercial 

Medf%?o coarse sand and some gravel. 
4 areas south of creek. Mainly hay and native pasture land. 
Near river. Considerable amount of gravel. 



a< 41 to 44-9 

2.5i2.2. 42 & 45-l 
41 & 42-6 <‘ 41-6 to 43-8 

“  41 to 43-9 
2%4* . . < 42-11 41-4 ta to 44-2 44-10 

Fine Sandu Loam 
25;o. 

2.5.1. 
2.52. <I 

<‘ 
<‘ 

II 
<‘ 
“ 
“ 
6‘ 
I‘ 
. 

2.5.4. 
2.5/2.2. I‘ 

2.6.2. I‘ 
‘1 

Loam 
2.2;2. 

L‘ 
‘< 
a‘ 

‘< 

I< 

1‘ 

45-l to 3 
41-9 to 45-8 

2-kE 
42 & 43-2 
43-l 

45-2 to 44-5 

44-4 
41-3 to 5 

4; E 4!-4 
45-4 - 
44 %& 45-9 &‘lO 
41-11 & 12 
42-10 & 11 
44-10 & 11 
41-11 & 12 

44-2 8~ 45-l 

42-t 44-2 a 3 

41-I & 2 
41 to 44, 1 to 4 

45-l 
45 % 46-6 
44-2 to 44-5 

41-6 to 42-8 

41-7 to 43-9 

41-9 & 10 

8,000 

?” 
30:OOo 

3,009 
10.000 

8,000 

6,000 
9,ooo 

700 
7.000 
2,500 

z% 
7:OOo 
1,000 

5oE 
3:000 

2,200 
2,200 

200 

10,000 
45,000 

G.R.-H. F.P. & F.A. 2 areas. Contains some glacial knobs. Hilly portion has some 

UU.1~R. 
UX 

G:R.-H. 

L:-G.R. 

;. & F:A: 
P: to F.G.A. 

open sand. 
2 areas. Western area a ridge. 
2 areas. Contains stony spots. Mixed. North area gravelly. 
Transition strips between sands and glacial loams. Subsoil 

generally stony till. 
F.P.-F.A. 
P. to F.G.A. 

Contains much steeply sloping land. 

G.P. 
Low land with numerous marshes. Occasional drifted spit. 
Ribstone creek flat. Good hay meadows. Some lighter spots. 

k-U .- . 
u”::;: 

FG-“. 
U:-G.R. 

P. to G.A. 
$&‘.“.A. 

P. io F:G.A. 
Pt.;F.G.A. 

F.A. 

G.R.-R. 

U.-G.R. 

~-GB 
I-$:;: 

* .- . 

L-U.“. 
IAJ: 

P. & F.A. 

F%.G.A. 

FsA& F.G.A 
F: & F.G.A: 

p.% F.A. 
F:A. 

River flat. Some heavier textured patches. 
River flat. Contains some uniform deep soil. 
Badlv drifted area. Liabt subsoil. 
4 aréas. Fairly dark sürface. Areas’in tp. 41 drifted. 
Mostly low land, with fair& heavy subsoil. 
Fairly badly drifted. Some stones. 
Surface dark. 

kFture land- 

Contains spots of coarse Sand. Steeper slopes 

RI ge and slope. 
5 areas. Some pasture land in 41-5. 
2 areas. Stone free, some grave1 in subsoil. 
Basin and slope to basin. Sandy deposition deep. Spots F.G.A. 
No stones, fairly uniform. Eastern side .medium to coarse Sand. 
Low land, with some marshes and drains. 
Basin area. Fairly deep sandy deposition. 

Large portion arable. 

Basin area with numerous sloughs. Some salty and solonetz soils. 
3 areas on south side of drain. Somewhat variable. 
Rolling portion an escarpment that is mainly non-arable. 

F.-F.G.A. 

2 areas. Bench lands along the draw. 
2 areas uniform deep profile. 
Uniform area in lower position. 

G.R.-R. F. & F.G.A. 
G.R.-H. P. to F.G.A. 

A high table land. Long uniform slopes. Numerous stones. 
10 areas. Fairly deep profile on the leveller areas. Stones fairly 

numerous. Hilly portion pasture. 
A stony bench near river. 1,000 G.R. 

1.300 
GR-H; 40,000 . . . 

45,000 G.R.-R. 

40,000 G.R.-H. 

3,000 R.-H. 

F.A. 
g$.y: 

. . 

F.GA. 

F.G.P. and 
F-F.G.A. 

P. & F.A. 

Edge of valley. Shallow profile in spots. 
3 aitFe;, Few stones, 1//-2rr black surface. Some slopes fairly 

Low rolls with oâcasional stony ridge. 4” to 5” of very dark 
brown surface. 

Ge;;zmvy shallow profile. Spots of rougher topography, very 
_ ._..” 

High land with fairly deep draws just west of river. 



Series 
I< 

<I 

‘I 

2.2.2/4. 
2.2.2/6. 
2.3;2. 

<‘ 
<c 

<< 

<< 
II 

2.3.2. I< 

<< 

“ 

2.5.2. ‘l 
‘< 

2.5.2/5. ‘I 

zs;z/%. 

2.56. 
2.5/2.2. 

<< 
‘6 
“ 

Location 

41-9 to 42-11 

43 & 44-9 & 10 

42 io 44-11 

41-2 
&:2&244-ll 

44-l to 45-3 
41 & 42-2 & 3 
43-2 to 44-3 

41 to 43-4 

45-4 
46-3 
43 & 44-10 
41-11 & 12 & 42-11 

42-13 to 44-11 

41-6 
4; & 44”-lDI 82 12 

41 & 42-12 to 14 18,000 L.:U. F.-F.G.A. 

4; 5 45-5, 43-l 

:$1 

41-10 to 44-12 

41-3 & 4 
41-4 
45-3 
43 & 44-l 

44-5 
42-8 
44 & 45-9 

TABLE XI.-Soi1 areas of the dark brown soi1 zone-Contiiued 

Acres Topography Classification Remarks 

40,000 

~o,oQo 

U.-R. 

G.R.-H. 

20,000 G.R.-H. 

F. to G.A. Area south of Bellshill creek, much of area fairly uniform and 
fairly deep. The line horizon average 20fr. 

F.G.P. & F.G.A. South east portion gravelly and stony. Rolling portion very 
stony. Northeast portion has 2/1 to 3/J black surface. 

F.G.P. to F.G.A. West of Bellshill and Iron Creeks. Some stones; north portion 
has 2ff black surface. 

G%i 
2:ooo 

20,000 
10,000 
10,000 

G:R: 
;::g:g 
Il.-G.R: 
U.-G.R. 

F.-F.G.A. 4 areas. Some solonetzic soi& along lower slopes. 
F. & F.G.A. 3 areas. Solonetz soils on the slopes. Some stones. 
F.G.A. Basin area. Lime horizon at about 15,‘. 
F.G.A. 4 areas. About Irr to 2,/ of black surface. Occasional gray spot. 
F.G.A. 3 areas. Subsoil fairly heavy, some stones. 
F.G.A. 2 areas. Portions variable-generally a fairly deep profile. West 

area contains marshes. 
15,000 U.-G.R. F.G.A. 2 areas. Varies from very few to numerous stones. North 

4,500 
200 

6.500 
2.000 

U.-G.R. 

U%.R 
II.-G.R: 

F.G.A. 
F.A. 
;GAG.“. 

area has a deep profile. 2ff black surface. 
Mixed glacial and sorted glacial. Lime average 20/1. 
Edge of river. Somewhat sandy. 
2 areas. Fairly deep profile. Average 3lr black surface. 
2 areas. Fairly deep profile. Some light loam spots in eastern 

area. 
50.000 Il.-G.R. F.G.-G.A. Average of 3” black surface. Fairly heavy subsoil. Occasional 

1,500 
3,500 
2,000 

UU.-G.R. 
L:-U. 

;:A& F.A. 
F. & F.G.A. 

knoll of shallower profile. 
Low area.. Spots salty. 
The. A horizon averages 6rf. 
Bascrf;;; contammg marshes. Some salts. Spots with deep A 

4 areas: Cccasional spot of rougher land. Also some marshes. 

1.600 
500 

1,El 
10,000 

$$R. 

L:-u: 
L.-U. 

F.-F.G.A. 
F. & F.G.A. 
F.G.A. 
P. to F.G.A. 
P. to F.G.A. 

Depth of A varies. ’ 
2 areas... Basin area. Subsoil fairly heavy. 
High land, with glacial knolls. 
Generally fairly deep profile. Some gravelly knolls. 
A marshy basin. Southern end heavier textured. 
4 areas. Along creek and draws. Contains some hay meadows. 

Some solonetzic soils. 

12 
500 

6.000 

x7”. 
L:-u: 
G.R.-H. 

F.A. 
P. & F.A. 

Most of the solonetz soi1 on the slope to the east. 

F.G.P. 
A lower bench. gravelly in the southeast corner. 

P. to F.A. 
A marshy drain. Spots arable. 
Rough land with steep slopes. Fairly stony. Contains 6andy 

Pr.-F.A. 

FiF.G.A. 5 . 

pockets. 

t54 
l:oOO 

u 
G:R. 

Glacial knolls and light textured valleys 
Variable area with fairlv heavv subsoil. 
Contains sandy spots. - - 



I I  43 & 44-13 

2.62. 44 & 45-l& 2 

<< 43 & 45-2 to 4 
I‘ i3& 44-6 & 7 

42-4 

2.2.2. 43-1 & 2 
2.2.2/4. 47-l. to 45-2 

2.3.2: 46-3 
2.3.2/6. 41 & 42-12 to 14 

2.314. 46-2 
2.5.5. 44 % 45-3 
2.5.6. ,41-2 & 3 
2.6.2. 43 & 44-5 & 6 

2.6.3. 44-2 

Clay Loam 
2.1.2/6. 45-3 
2.3.2/6. 46-2 & 3 

2.5.2/5. 42-11 
2.5.2/6. 41-9 to 43-s 

41-l & 2 
;5&346-l & 2 

8,000 U.-G.R. 

5,000 U.:R. 

15,000 L.-U. 

2,000 
800 3:“. 

1,500 L.-U.. 

6.000 R.-H. 
40,000 G.R. 

2,000 
40,000 U: 

3.000 U.-G.R. 
1,000 
3.000 k-u. 
6.000 G.R.-R. 

700 L. 

1.000 1,500 kV. 

1,200 L.-U. Pr.-F.A. 
2,000 L.-U. F.G.A. 

4,000 U.-G;R. 
.6,000 U.-G.R. 

100 z. 
500 
100 

U: ,’ 

3,000 400 L:-“* 

Htgh land. columnar subsoil. 
Deep profile with about 2” black surface. Occasional stone. 
A lower benrh. 
Bénch land, fairly dark surface. 
End of larger area to the south. 
Basin area. Deep A horizon. Somewhat columnar subsoil. 
Commnar :B, continuous at 6ff to i’/r. 

: !  

‘. Mixkd -A&is : 
” 2.2.2. $1 & 42-l & 2 16.000. G.R.-H. F.G.P. 

arame. 
2.5L2.2. 42 &. 43-4 : 3,500 

ERii:“* 
P. to F.G.A: 

2.5.2. 42-6 to 44-8 50,000 - F.G.P. to F.A. 
Mixed area between glacial loam and Sand. 
4 areas. Loam ridges with sandy valleys. Medium to coarse Sand. 

-. 
Some grave1 and open dunes. Leveller more uniform spots -,. 

F.G.A. 

F.G.P. 

Variable area. Occasional grave1 knolls. Also some solonetz 
soils in, lower spots. 

3 a~eas. Deep uniform profile, contains much very fine Sand. - 
F.G.-G.A. 

F.G.A. 
P. to F.A. 
F.G.A. 

SOme ü.A. 
5 areas. Deep uniform profile. Stone free. Contains fine Sand. 

Subsoil medium to heavy. 
Contains occasional stony ridge. Very dark broum A horizon. 
Low area. Some salty spots. 
Surface horizon deep. 

; .  & y . .  

.  .  2 

F.G.-G.A. 
F.G.A. 

F.G.A. 
F.G.P. 
P. & F.A. 
F.G.A. 

F.A. 

P. & F.A.. 
F.G.A. 

Numerous stones, has long fairly uniform slopes. 
2 areas. Some stones. Contains many sloughs. More uniform 

spots C.A. 
A deep stone free profile. Surface silty. 
Solonetz soils patchy. 

Tree clumps. 
Subsoil genera!ly a mixed glacial till. 

3 areas. Upper portion of basin. The B, is columnar. 
A somewhat salty drain. 
Along creek the B. is very hard. 
B’.‘areas, -a deep ;niform deposition. Lime horizon at 16rr; 

shallower on knolls. 
Low area. drainage is fair. 

River flat, washed,surface in spots. 
Sligheslope to dram. Srlty. lhe A horizon deeper on the west 

Creek botiom. Contains some shallow solonetz soils. 
River flat. The A horizon in solonetz areas is fairly deep. 
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SHALLOW BLACK SOIL ZONE 

Shallow black soils are found in the northern portion of the 
Wainwright sheet and the southern portion of the Vermilion 
sheet. This zone lies as a belt, averaging from 30 to 50 miles 
wide, along the outer edge of the dark brown soi1 zone. Thesé 
soils are a transition between the dark brown soils to the 
south and the deeper black soils to the north, and are the 
northern portion of the open parkland area. Clumps of poplar 
and some willow dot the area, particularly on the northern 
slopes and in the draws. 

The black surface horizon varies from 3 to 6 inches in 
depth. The average nitrogen content of the surface foot of 
these shallow black soils in this area is 0.26 percent. Avail- 
able meteorological records from this area indicate that the 
average annual rainfall in this zone is from 14 to 16 inches. 
The arable soi1 in this zone is generally good wheat producing 
land. 

Below is given a description of the major soi1 groups of the 
zone. Table XII gives the main characteristics of each in- 
dividual soi1 area. 

Sandy SO& of ths. Iran Creek Area 
A grouping of light alluvial soils is mapped along Iron 

creek, extending from just east of Killam to Hardisty. Spurs 
of light soi1 extend from the main area north towards Irma 
and south from Hardisty along the Battle river. The western 
portion of this area is in the shallow black soi1 zone, the 
eastern portion in the dark brown soi1 zone. 

In the western portion of this area the creek has a wide 
flood plain of level to undulating topography. In the eastern 
portion the creek flat becomes narrower and the banks are 
fairly high. Marshy flats are found along the creek, par- 
ticularly in the central and western portions. These marshes, 
most of them somewhat saline, support a mixed vegetative 
growth: sedges, bullrushes, slough grass, and salt grass 
making up the principal growth. These marshes are usually 
flooded during the spring runoff. 

The alluvial soils of this area vary from sand to loam in 
texture. The greater percentage of the area, however, is 
mapped as a fine sandy loam. The sandy deposition also 
varies greatly in depth. In the area adjacent to. Sedgewick 
the sandy deposition averages about 3 to 4 feet. It is prac- 
tically stone free but there are gravelly lenses throughout the 
profile. Portions of this area have drifted badly, in a few 
places leaving blow holes in the fields. These fine sandy loam 
soils are fair arable land if farmed under a satisfactiry 
rotation. 
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z Towards the east there appears to be a great deposition of 
sand in the western portion. Near Hardisty there is a fairly 
large area of dune sand with rolling topography. The loamy 
sand in this section of the area is, in general, quite loose and 
of a deep deposition and non-arable; it supports a fairly thick 
stand of scrub tree growth. Near the mouth of Iran creek 
there are some fairly large gravelly depositions, some of com- 
mercial importance. 

Possibly the most important single characteristic of this 
general sandy area is its extreme variability. Many soi1 types 
cari often be found in one quarter section, varying from a deep, 
loose, sandy deposition to fairly heavy marshy spots with 
solonetz soils around the edge. In much of this basin the water 
table is relatively close to the surface, many of the Wells being 
less than 20 feet in depth. Belly River bed rock is exposed 
along some of the lower banks and in places the alluvial deposi- 
tion possibly lies directly on this parent sandy shale. 

Sorted Loams of the Wainwright Area 
Located on the level undulating land between Greenshields 

and Wainwright and extending northwest to the river is a 
grouping of uniform, relatively stone free, loam soils. Except- 
ing the heavy loam 2.6.2. in the southeast corner these soils a11 
lie in the shallow black zone and are mapped mainly as 3.6.2. 
and 3.3.2. loam. There is evidence of considerable water 
sorting over a11 of this area. 

The 3.6.2. loams have slightly lower, more uniform topo- 
graphy and are somewhat more silty than the surrounding 
3.3.2. The 2.6.2. heavy loam in the southeast is on higher 
gently rolling land and is a deep stone free deposition of fairly 
heavy textured material relatively high in lime carbonate. In 
the 3.3.2. loam area there are spots of slightly lighter texture 
and there is also the occasional grave1 lense in the profile. 

The’following profile from sec. 33, tp. 44, range 6, was taken 
at the transition between the 3.6.2. and 3.3.2.: 

O”- 8” A-Loam somewhat silty, friable, 3” black. 
)3/Cl$y~ BI-Heavy loam, pris-tic to columnar. Some deposition 

on the cleavage faces. 
18”-28” Bca-Light brown color with Ve& little structure. Con- 

tains a little over 10 per cent calcium carbonate. 
at 36” C-Massive light gray brown. Medium to heavy textured. 

Fairly uniform. 
The profile is stone free and lenses of silt and clay occur. 

In the 3.3.2. area to the north there are a few stones in the 
till subsoil. The area’is a11 cultivated and is good to very good 
arable land. There are spots with restricted drainage, particu- 

I larly in the 3.6.2. area, that would be inferior in the wet years: 
they might, however, be quite desirable in the drier seasons. 
The area is practitially completely cultivated. \ 
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Glacial Loams between Baxter Lake anci Paradise Valley 
Lying north and east of Baxter lake and extending across 

the river to Paradise Valley is a grouping of glacial and sorted 
glacial loams. The topography of this area is mainly gently 
rolling to rolling with a few basins of level to undulating land. 
An old eroded channel of the Battle river cuts through in tp. 
47, range 5. Clumps of poplar dot the area. This area is on 
the eastern side of the Viking moraine,, but, in general, the 
parent. till in this portion of the moraine is heavier textured 
than further west, due possibly to the influence of the bed rock 
shales in this area. 

There is an average of about 4 inches of black surface, but 
this varies from quite shallow on the knolls to upwards of 6 
inches in the lower positions. Four samples from this area 
averaged 0.28 per cent nitrogen in the surface foot. The 
portion north of Battle river, north and east of Sidcup is a high 
crown of gently rolling land. In this there is some podsolic 
degradation on the northern slopes. 

Patches of alluvial soils, some light textured, occur through- 
out this general area. There are also some solonetzic soils in 
the northeast corner. . 

Due to the variability in topography, profile, and stoniness, 
the utilization and productive value varies considerably. The 
undulating to gently rolling loam areas of normal profile are 
good arable land and are practically a11 cultivated. The coulees 
that drain to the river and the river valley banks support 
considerable tree growth, but otherwise are fairly good pasture 
lands (see Plate 5, fig. 1). 

Glacial Loams between Islay and McLaughlin 
A medium to heavy textured glacial area 1ieS between 

Islay, and Auburndale on the west, and Kitscoty, Lloydminster 
and Rivercourse on the east. It extends north as far as the 
Vermilion river and south to Paradise Valley and McLaughlin. 

It is a typical glacial area with morainal topography, kettle 
holes, marshes, lakes and a stony, variable profile. The re- 
sorted glacial areas near Lloydminster and around Islay are 
more uniform phases of the main glacial area. 

The Blackfoot hills in tps. 47 and 48, range 2, reach an 
elevation of 2,500 feet, the highest point in this area. The 
topography in general is gently rolling to rolling with some 
hilly areas in tps. 47 and 48, range 2, tp. 48, range 4, tp. 50, 
range 5. Pockets of level to utidulating topography are scat- 
tered throughout this area. Many of the marshes in this area 
support a good growth of slough grass. 

The tex&.i?e of the main glacial area varies from a loam to 
clay’ loam, with heavy loam predominating. The profile is 
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quite variable in depth, depending mainly on its position and 
the percentage slope of the land. In general it is fairly stony 
and has a heavy granular subsoil. The lime content of the 
parent till appears relatively low. Numerous outcrops of the 
underlying Grizzly Bear shale appear and in many places it is 
within the profile depth. The clay loam area west of Kitscoty 
is mapped as glacial residual (2/0) because of the closeness 
of the underlying shale. 

North and east of Islay there is a fairly large area mapped 
as resorted glacial clay loam. A surface sample from this 
area contained 19 percent clay (less than 0.002). There are 
patches throughout this area that are heavy enough to be 
called a light clay. It is an upland glacial area with undulat- 
ing to gently rolling topography. The profile is fairly deep 
and relatively stone free. It is fairly good to good arable 
land. Adjoining this area on the west is a 3.3.2. heavy loam. 
The surface texture in this area varies from a loam to a clay 
1OELIl-l. 

Near Lloydminster there are degraded gray spots charao 
teristic of the sorted area north of Lloydminster. Around 
some of the lakes and drains in the Paradise Valley district 
there are some light textured soils. These soils are somewhat 
alkaline. 

About 50 percent of the area is cultivated and is in general 
fairly good arable land. Most of the arable land is utilized 
for growing grain crops. The non-arable, rough land provides 
good native pasture. Poplars and willows growing in clumps 
mainly on the northern slopes make up the principal tree 
growth. ’ 

Most of this heavy textured glacial area lies within the 
shallow black soi1 zone. Theré is an average of 2 to 3 inches 
of black soi1 on the hills and slopes; the depth of black in- 
creases down the slope and into the valleys. The southeastern 
portion of the area lies just within the dark brown soi1 zone. 

Most of the area is mapped as profile 2/4 indicating a con- 
siderable percentage of solonetzic development. Areas of well 
developed solonetz soils occur, the largest being around 
Vanesti. However, most of the soi1 has a columnar B, horizon 
and a fairly distinct break between the A and B horizons: a 
thin leached A, horizon occurs in many places. 

Glacial Loams of the Viking Moraise 
A large area of shallow black glacial loams and heavy 

loams lies in the northern portion of the Wainwright sheet and 
the southern portion of the Vermilion sheet. It is a part of 
the Viking moraine. More’specifically, it extends from just 
east of Viking, northeast towards Minburn, and along the 
southern part of the Vermilion sheet to Borradaile, south to 
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Grizzlybear creek, west of the .clay loam area, and south to 
the Battle river. Then the area follows the north bar& of the 
river to just north of Hardisty, ‘thence west to Lougheed, and 
northwest from Lougheed back to Viking. This area lies prac- 
tically a11 within the shallow black soi1 zone. It does, however, 
contain pockets of black-gray transition soils. The southern 
edge of this area includes some of the dark brown soils be- 
tween Fabyan and Lougheed, and the area is arbitrarily tut off 
at the shallow black-black zone line in the north. 

This area is, in general, quite rough, particularly on the 
western side. Most of the hilly land, about 5 percent of the 
total area, is located east of Viking and between Phillips and 
Kinsella. There is also a fairly large hilly area south of 
Borradaile. About 40 percent of the total area is mapped as 
rolling topography. The largest portion of this rolling land 
occurs in the western part of the area, that is from Viking 
east to about range 9. An area of rolling and gently rolling 
topography extends south of Vermilion to the Grizzlybear 
coulee. Most of the rolling land on .the west side is fairly 
choppy, with frequent rolls and kettle holes. It appears to be 
a fairly deep morainal deposition. The east portion of this 
area has more long uniform slopes. Gently rolling topography 
makes up about 40 percent of the total area. The main area 
of gently rolling extends from north and east of Irma, to 
Buffalo creek and includes most of the area up to Grizzlybear 
creek. Small scattered basins of gently rolling land are also 
found in the rougher portions of this general area. The main 
portion of undulating land which accounts for 15 percent of 
the total area, is in the sandy area directly north of Irma, with 
a narrow strip extending north and east some distance beyond 
Buffalo creek. Nearly one-half of the total area is rolling 
and hilly land. 

The soi1 in this area is mapped mostly as 3.2.2. (unsorted 
glacial) loam and has an average of 3 to 4 inches of black 
topsoil. Three surface samples of this moraine averaged 53 
percent Sand, 41 percent silt, and 6 percent clay (one-half of 
the sand fraction was coarse Sand). There are some heavy 
loam areas mapped, particularly on the western and extreme 
eastern parts of the area. These soils are quite variable in 
profile depth depending on the topograhic position; from 
fairly heavy and shallow on the knolls to relatively deep and 
friable in the valleys. The lime horizon occurs at from 15 to 
24 inches. A profile from a better phase of this glacial area is 
given below: 

f-~tt 6” AI-Loam, friable, somewhat gritty, 4” black. 
6”-12” BI-Heavy loam, dark brown, prismatic. 

EY-18” B-Clay loam, yellow brown, granular. 
UP-t- Bca-Light Cray, lime flecks in mixed glacial till, some 

pebbles and stones. 

. 
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The stoniness varies considerably in these glacial areas. 
Over most of this general area, except in the occasional sorted 
glacial basins, and in the sandy area north of Irma, stones are 
moderately abundant, but these glacial boulders in themselves 
do not exclude cultivation, except in a few isolated patches. 
There is a very stony area around Jarrow. 

Scattered areas of fairly uniform sorted glacial loams occur 
in this area. Most of these 3.3.2. loams are situated along 
Buffalo creek. These areas are mostly on undulating and 
gently rolling topography and are quite uniform, with a deep, 
stone free profile. The larger pockets of these 3.3.2. loams are 
practically a11 under cultivation. 

Some sandy soils occur within this morainal area. The 
largest of these lies north of Irma, extending to Buffalo creek. 
These are mapped as 3.5/2.2. light loam and 3.5.2. fine sandy 
loam and loamy Sand. Excepting the extreme north and 
northwest portion, most of these light soils are of level to un- 
dulating topography. The 3.5/2.2. loam areas are quite 
variable, but in the main have a medium to heavy textured 
subsoil that contains stones. There is considerable variation 
in the depth of lighter soi1 covering this heavier subsoil. The 
3.5.2. fine sandy loam and sandy loam areas are mainly of level 
to undulating topography and are relatively stone free. They 
are characterized by having numerous sand pockets throughout 
the area. These light pockets vary in size but in general 
average about 20 to 30 acres in extent. In these pockets there 
is a deep loose deposition of Sand. The remainder generally 
has good weight sandy loam with a medium textured subsoil. 
The sand in this general area is medium to coarse. In general 
they are fairly good arable lands. The loamy sand area is 
quite light and should be sown chiefly to. grass. Just south of 
Kinsella there is a very large grave1 deposit. This grave1 
deposit is about a section in size and is at least 20 feet deep. 
It lies at the present source of Grattan creek. 

Lying mainly in tps. 48 and 49, in range 8, is a fairly large 
area of partly degraded (gray-black transition), loam soil, 
mapped as 5.2.4. loam. It is of glacial origin, is quite variable 
in profile structure and is somewhat stony. Over most of this 
area there is a fairly pronounced leached A, horizon present 
and the B, horizon is heavy textured. Both’solonetzic and 
podsolic degradation appear to be present. The leached A, 
horizon varies from 1 to 4 inches in thickness and the B, is at 
10 to 12 inches from the surface. 

The cultivation throughout this moraine is rather variable, 
but averages about 40 percent. The hilly and the rougher or 
more choppy rolling areas, such as in the western and central 
sections, are not cultivated to any extent. The gently rolling 
land, which is situated mostly on the east side, and the 
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lower, slightly alkaline soils, extend up the drainage away from 
KenilWorth lake to the lower land east of Islay. 

The solonetz soils south of Borradaile are mapped as 3.3.6. 
and are generally well drained. The A horizon is from 6 to 
10 inches deep and they are fair to good arable lands. 

Solonetz Soils of the Viking, Killam and Galahad Areas 
A large area of sorted glacial, solonetzic (3.3.6. and 3.3.2/6.) 

loam is mapped alorig the western side of the Wainwright 
sheet. This area lies mostly west of a line through Viking, 
south and then east to Lougheed, west to Killam, south and 
east to Bellshill lake and then south into the Sullivan Lake 
sheet. Most of this area is in the shallow black soi1 zone. 
The portion south and east of Galahad is in the dark brown 
zone. For the purposes of description this area is terminated 
in the north by the shallow-black zone line (inside the Ver- 
milion sheet). The solonetzic soils north of this zone line Will 
be described with the soils of the black soi1 zone. Around 
Torlea there is an area of sorted residual solonetzic heavy 
loam. .This is discussed in another section. 

This general area, as outlined above, is a portion of the 
large belt of solonetz soils which extends from north of Vegre- 
ville to south of Brooks. The depth of black surface soi1 in this 
area is considerably less than in the adjacent normal soil. 

Most of this area has level to undulating topography, 
and as a result there are areas of poorly drained land as 
well as many marshy flats present. There are a few gently 
rolling ridges in the west and southwest portions of the area. 
The eastern side of this large level to undulating area lies 
adjacent to the Viking moraine. 

Most of the soi1 in this general area is mapped as a 3.3.6. 
loam. The smaller ridges and gently rolling slopes are mapped 
mostly as 3.3.2/6. loam. The .2/6. indicates that the solonetz 
development is patchy or discontinuous. The following is a 
description of a typical3.3.6. profile from this area (see Plate 4, 
fig. 1). It should be pointed out here that although this is a 
sorted glacial area, the underlying Bearpaw shale cornes to 
within profile depth in some places, and it is believed that a 
large percentage of the till covering is of local origin. This 
residual shale normally carries a fairly high percentage of 
salts, particularly gypsum. 

O’- 7” A,-Friable loam. Depth of black, 1 to 3 inches. 
7’C gr, &Platy, gray in color and somewhat sandy. 
8/‘-16” B1-Flat to round topped columns, coffee-stained, breaking 

into hard, waxy granules. 
16”-24” BpMore friable column than BI. 
24”-30” Bca-Medium lime concentration, Salt inclusions. 

30”-t C-U~o;~d~~ocome $ones, and occasional fragments of 
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Although the average depth of topsoil over the hard, waxy, 
round-top layer in the 3.3.6. area is about 8 inches, it varies in 
different parts of this area from about 4 to 14 inches. As a 
result, the texture of the cultivated fields varies depending on 
the amount of the heavy B, horizon that has been mixed with 
the A or surface horizon. The native sod is fairly well grassed 
over, and there are few of the eroded pits which are charac- 
teristic of these solonetzic soils in the more arid sections of 
the province. 

The greater part of this area is under cultivation. These 
soils are of an inferior type, particulariy under semi-arid 
conditions. However, it appears that the average rainfall in 
this area is sufficient to make cultivation possible. In general 
the solonetzic soils farther south, that is in the dark brown 
and brown soi1 zones, are considered as poor arable land. 
Besides supplying the growing crops with the extra moisture, 
the increased rainfall in this zone has been responsible for the 
formation of a deeper A horizon over the hard, impervious B, 
layer. However, in dry seasons the deleterious effects of these 
solonetz soils cari be seen in lower yields and in a patchy 
growth. This uneven growth is caused by varying depth to 

. 

the hard, round top soil, or where the B, horizon is not 
as strongly developed, permitting the deeper penetration of 
the roots, better yields of crops are produced. In seasons of 
heavy rains ,these solonetz soils may cause damage to the 
crops by flooding. The water may remain in the lower spots 
for days, as the impervious B, layer prevents the water from 
soaking into the subsoil (see Plate 3, fig. 1). 

‘The uncultivated areas support a fairly good stand of native 
grasses, along with bluffs of poplar and willow. 

Soq-ted Resichal Solonetx Soils Near Torlea 
An area of sorted residual solonetzic heavy loam is mapped 

between Torlea and Viking and extending north into the 
Vermilion sheet to tp. 50, range 14, and south to tp. 46, range 
13. The area touches the western edge of the Wainwright 
sheet in tp. 47. Most of this general area is of level to depres- 
sional topography. The area is mapped as 3.1.6. and 3.1.3/5. 
heavy loam. Numerous marshes, and large marshy flats occur 
throughout the area, particularly in the portion mapped as 
3.1.3/5. 

Although this area is well within the shallow black soi1 
zone, the depth of black as well as the depth of the A, horizon 
is very shallow. There is from 1 to 3 inches of light gray platy 
A?. The hard B, horizon is continuous throughout this area 
and the undisturbed residual bedrock is generally within 
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: profile depth, often within a foot of the surface. A description 
of a typical3.1.6. profile in this area is as follows: 

O”- 31’ Al-Loam, 1” to 2” black, remainder light brown. 
3”- 5” &Aray brown, ashy, lighter in texture than the AI. 

5.5”-14” Bl-WaxG :a;u-oFd tops, very dark brown; breaks into 

14”-22” Bca-MediLm lime’concentratiofi also considerable Salt. 
22”+ C-Partially weathered sandy sh& bedrock. 

An analysis of the water soluble or alkali salts showed that 
in the B,, horizon there was 1.32 percent of non-volatile solids, 
mostly sodium and calcium sulfate (white alkali) . 

The 3.1.5/6. heavy loam has a similar but somewhat 
shallower profile than the 3.1.6. heavy loam and has a greater 
concentration of alkali salts. This Soi1 type is on poorly drained, 
marshy land and has very little cultivation. There is a fair. 
covering of native grass; the marshy flats produce some hay. 
Due to its alkali content and ‘its shallow solonetzic profile, the 
3.1.5/6. area is classified as non-arable. 

The 3.1.6. heavy loam, which surrounds the 3.1.5/6. has fair 
to good drainage. It is marginal arable land and at the 
present time (1943) about one-third is being cultivated. Its 
value depends to a great extent on the depth of profile over- 
lying the parent bedrock. Danger from flooding may be 
expected in wet seasons, due to the fact that the water has 
difficulty in penetrating through the compact sub-surface 
horizons. 

The native grass caver on the uncultivated portions is fair, 
and about 10 to 20 percent of the area is covered with small 
bluffs of willows and poplar. Crop production in this soi1 area 
should be restricted mainly to the production of legumes or 
cultivated grasses. 

Soils of the Vermilion Valley 
Between Mannville and range 4 (north of Islay) and lying 

in the old river valley is a grouping of medium to light tex- 
tured alluvial soils. On the average these soils extend a little 
over two miles on each side of the present river valley. They 
are mapped mainly as 3.5.2. loam and sandy loam. In general 
the areas on the south side of the river are more uniform than 
those on the north side of the river. The area is mainly level 
to undulating with a slight slope to the river (see Plate 7, 
fig. 2). 

The areas .on the north side of the river particularly in 
ranges 6 and 7 are ‘quite variable; vàrying from very sandy 
streaks to pockets of clay loam and containing numerous 
marshes. Some of these marshes are somewhat alkaline. 
Close to the present river bank there are some quite stony 
areas. However, the more uniform medium textured soils on 
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the north side have a fairly deep profile and are good arable 
lands. 

The areas on the south side of the river as stated above are 
relatively uniform and are good arable lands. The following 
profile is fairly characteristic: 

O”- 5” AI---Black fi+able. 
5”- gf’ A?-Dark brown, weakly prismatic. 
9”-18” B1-Brown, heavy loam. This horizon shows some vertical 

cleavage lines and a little staining along the struc- 
ture faces. 

20" to30” B,Loam textured, somewhat sandy and with little 
structure. 

NOTE: The depth of A varies up and down from this ‘and 
the subsoil in many places is heavier textured than this. 
Generally the soi1 gets lighter towards the river. 

The present river valley in this section has numerous 
meadows. These produce a luxuriant growth of meadow hay. 

: 



Series Location 
Sand 
3.5.2. 41 & 48-1 & 8 
(Coarse) 
3.6.2. 6‘ ::-7” 2” 

Loamy Sand 
3.5;2. 46 & 47-8 8c 9 

44-10 to 13 

2,200 L.-U. 

3,000 G.R. 
1,000 G.R. 

COE ::-R. 

‘I 51-5 to 7 6,000 U.-G.R. 
I< 50 & 51-8 2,000 U.-G.R. 

Sandy Loam 
3.4.2. 41-2 

I‘ 46 & 47-9 
<. 44 % 45-13 

3.5.2. “ $‘l& ai 49-3 

<‘ 44-46-6 
‘8 47 & 48-6 to 8 

600 
1,200 
1,500 

:i% 
3:oO0 

15,000 

R.-H. 
G.R. 

g5j.g 

L;u:“: 
. . 

G.R. 6‘ 45-8 & 9 

II 48-8 & 9 “ 
<‘ 5: 7” 48-11 
I< 5018 
<‘ 49-9 

3.5/2.2. 47-2 & 3 

Fine Sandy Loam 
3.5.0. 46-3 to 45-8 

5; t;’ \O-8 
I‘ ;; 5 446;57 & 6 << 

“ 46-L 47-8 % 9 

TABLE XIL-Soil Areas of the Shallow Black Soi1 Zone 

Acres Topography Classification Remarks 

F.P. 

F.P. 
F.G.P. 

2 ‘areas. Dark colored surface deep. Subsoil, coarse sand and 

SO$%$ covered. These aid in preventing dunes. 
Along river. contains open dunes. 

A basin area., .Fairly dark surface. 
2 areas. Contains open sand. useful mainly as grass land. 

Western area has some F.A. patches. 
5 amas. In old river valley. Occasional dunes. 
Fairly deep deposition. Some coarse sand on east side. 

FE 
F:G:P: 
;;.t; x;G.A. 

P. &‘F.A. 
F.-F.G.A. 

Grave1 ridge containing sand pits. 
Outwash ridge. 
Stony eskers. some sandy pockets. 
Contains some gravel, some low land. 
3 areas. Contains some gravel. Partly tree covered. 
5 areas. Mainly along river bank. 
Basin area. variable, some heavier spots. Eastern side somewhat 

glacial. 
4.000 F.A. Fairly good surface soil. subsoil sandy and gravelly. Humpy 

topography. 
3,500 

%O 
2:ooo 

69% 

G.R. 
U.-G.R. 

L-U 
G’.,R. ’ 
L.-G.R. 

F.A, 
EEG;. & F.A. 

“F;g&%: 

P. to F.G.A. 

2 areas. variable, generally a gritty heavy loam subsoil. 
Lower area around lakes 
Part of basin. Contains marshes. 
2 areas. Fairly black surface. One contains grave1 pits. 
A valley. Fairly deep black. some large. boulders. 
Around alkaline sloughs, patchy areas. Subsoil generally heavy, 

2.500 
4,000 $:fG.R. 

F.A. 
Pr.-G.A. 

occasional solonetz soils. 
A mixed area. Contains grave1 pockets. 
2 areas. Lower land, stony, west area quite marshy. 

P. & F.G.A. 
;;G&P.% G.A. 

Pr.-F.G.A. 
Pr.-F.G.A. 
Pr.-F,G.A. 

. 
%% 

p; 
5:ooo 

12.000 

L.-U. 
L.-U. 

G:2--i! 
L.-G.R: 
U. 

2 areas. River flat. some tree caver. 
River flat. Native hay lands. Some of bench lands arable. 
3 areas, contains some gravelly outwash spots. 
2 areas. Slope to lake and some lake bed. 
5 areas. River bench lands. Deep deposition. 
A iarge-basin area., Contains pockets of sand and of light loam. 



Series 
‘< 
I‘ 

.‘ 
3.5/2.2. 

Loam 
3.2.2. 

I‘ 

‘< 

<‘ 
II 

1‘ 

“ 
‘1 
I< 
II 

3.2.2/4. 
3.2.2./6. 

<‘ 

3.2.6. 
33;2. 

a< 
a< 

II 

TABLE XII.-Soil Areas of the Shdlow Black Soi1 Zone-Continued 

Location Acres Topography Classification Remarks 

43 & 44-11 to 13 
51-4 & 5 

SO-6 & 7 
46 & 47-4 

48-Z 

46-3 

45 & 46-4 & 5 

47-5 
4'7-5 to 48-7 

45 to 50-7 to 12-24 

48-7 & 8 12.000 

44-n & 12 1,200 
44 & 45-12 & 13 5.500 
50 & 51-5 & 6 2.500 
51-5 & 6 3.500 

50-7 & 8 
45 to 47-12 & 13 

51-6 & 7 

49-11 to 50-12 

49-6 
46-3 & 4 

2,500 
1.100 

47-3 
45-4 to 46-6 

1,200 
25.000 

44 & 45-6 % 7 20.000 

47-7 to 9 10,000 

16,000 
3.000 

4.000 
5,500 

U:-G:E - , 
k.iFR. 

10,000 G.R.-R. 

15,000 G-R.-R. 

20,000 G.R.-R. 

3.000 Il.-G.R. 
40,000 G.R.-R. 

5,000 G.R.-H. 

4.500 
20,000 

U.-G.R. 

G.R. 
II.-G.R. 
g:RbR: 

02 

10,000 

20,000 

U.-G.R. 

U.-G.R. 

G.R. 

O:R: 

U::G:E: 

U. 

Tp$b.A. Glacial till subsoil, generally within 3 feet. Some bad drifting. 
. . 4 a;;;; In old river valley. Contains some medium to coarse 

F.G.A. 
F.A. 

2 areas. In old river valley. Sandy layers in profile. 
Some fairly light streaks. 

F. & F.G.A. 

F. to G.A. 

F. & F.G.A. 

F.G.A. 
F.G.-G.A. 

AV;;;:;. 3” black surface. Profile generally shallow. fairly 

High land. Fairly deep profile. Some degraded soi1 on north 
SlOpeS. 

4 areas. 3’1 to 4/! of black surface. Heavy subsoil. Some 
shallow profile. 

High crown. Slightly sandy. Contains some sorted glacial, 
3” to 4” black. Portions fairly uniform. Fairly stony. Fairly 

“‘::A& F’ t” 

heavy subsoil. 
4 areas. Areas west of Buffalo Coulee. Includes 2 small shallow 

areas along rlver. Arability depends on topography and 
stoniness. 5” black in north portion. Some hilly, 50% tree 
covered. 

F.G.A. East of Buffalo Coulee. Heavy subsoil. Considerable tree caver. 

F.-F.G.A. 
Western side lighter textured. 

F.G.A. 
Fairly stony. Higher land in large basin. 

G.A. 
Varies from light to heavy loam.’ Spots only F.A. Fairly stony. 

F.G.P. & F.G. 
Few stones. Transition from hills to alluvial valley. 

& G.A. 
F.A. 

3 areas. Contains considerble sand in surface. Subsoil heavy. 

F.-F.G.A. 
3 areas. Very stony and partly outwash. Near river bank. 
Transition slope from rough moraine to solonetz flat. 

Pr.-F,‘G.A. 
stones. From 211 to 5” black. 

Few 

2 areas. Slope to river. Stony to spots very stony. Contains 

F. to G.A. 
many marshes. 

Fairly stony. Solonetz soils on lower slopes and around marshes. 
,Residual bed rock close to surface in spots. 

F.G.P. & F.G.A. A marshy basin. mainly pasture and hay. 
F.G.A. 
F.G.-G.A. 

Along river. Contalns considerable fine Sand. Occasional stones. 

;:gc&~.;. 
Few stones. More uniform portion of glacial area. 
3” to 4” black. Fairly deep profile. 

. . 4 areas. Contains some lighter streaks. Average of 4” black. 

G.A. 
Deep profile. 

2 areas. Uniform area with deep profile. Spots silty. 

1’ 





PLATE 2 

Fig. l.-Open sand south of Wainwright. Scrub tree growth has aided 
in stabilizing the dunes in this sand area. 

Fig. 2.-Undulating to gently rolling loam on ground moraine near 
Hughenden. This is fairly good to good arable land. 

Fig. 3.-Lake just east of Viking showing alkali accumulation along .Ihe 
shore line. There is a wide variation in the sali content of the lakes 
in the Viking moraine. 



PLATE 3 

Fig. l.-Flooding on level solonetz soils west of Viking. The heavy 
textured subsoil in these soils absorb water very slowly. 

Fig. 2.-Water erosion on solonetz soils of sloping topography south of 
Sedgewick. 

Fig. X.-Water erosion on glacial heavy loam in rolling topography. 
Great tare should be taken to prevent the loss of valuable top soil. 



PLATE 4 

Fig. l.-A 3.3.6. (solonetz) loam south of Vegreville. Note the Sharp 
break between the friable surface (A) horizon and the hard (BI) 
horizon below. Salts often collect in‘the lower portion of the profile 
in these soils. 

Fig. 2. - Cattalo in the old 
Wainwright Buffalo Park. 
Note the heavy shoulder of 
the buffalo ancestry. 

Fig. 3.-A 2.2.2. (glacial) 
loam near Chauvin. 
The lime (Bca) hori- 
zon is at about 22 
inches. 



PLATE 5 

Fig. l.-A coulee draining into Battle river north east of Wainwright. 
‘&ese are good parture lands. Cultivation of these slopes might 
induce water erosion. 

Fig. 2.-An esker south of Lloydminster. There are numerous eskers 
on the sorted glacial area adjacent to Lloydminster. 

Fig. 3.-Pa&re land in the moraine north of Phillips. 







PLATE 7 

Fig. l.-A glacial area near Auburndale. Some of the north wooded 
slopes are slightly podsolic. The arable value of this soi1 depends 
mainly on the topography. 

Fig. 2.-Vermilion river flat north of Islay. The old river valley is quite 
wide. The present river valley contains good hay flats. \ 

‘Fig. 3.-A 3.2.2/4. heavy loam near Rivercourse. This area contains 
some solonetzic soils and also many low gray spots (slough podsols). 



PLATE 8 

Fig. l.-Typical of 4.3.2/3. area north and west of Lloydminster. This 
soi1 has a fairly deep black profile, but contains many spots with only 
fair drainage. Originally it had considerable small tree caver. 

Fig. Z.-An area of heavy glacial soi1 near Derwent. Spots of gray 
(podsolic) soi1 occur in some of the slopes and there are solonetz 
SO& in many of the valleys. Water erosion could become a problem 
in this area. 

Fig. 3.-Rolling 6.2.2. (podsolic) loam near Lake Eliza. Fields of this 
soi1 type are quite light in color and are generally low in natural 
fertility. 



PLATE 9 

Fig. I.-Burnt over land with second growth, east of Frog lake. These 
soils are strongly degraded and contain numerous muskegs. It is 
mainly pasture and woodland. 

Fig. Z.-Sandy area east of Elk Point. The soi1 is fairly strongly de- 
graded and is best used as pasture. It has also corne value as wood- 
land. 

Fig. 8.-A 72.2. (strongly 
degraded) loam. Note the 
deep light colored AZ 
horizon. The fertility of 
these soils must be built 
up by the addition of fer- 
tilizers and the growing 
of legumes. 
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x%2/4. 

3.3.4. 
3.3.2/5. 

3.3;2/6. 
‘I 
‘I 

<‘ 

“ 

3.3.6. 

3.4.0. GV. 
3.4.2. <‘ 
3.5/2.2. 

<< 

<‘ 
L‘ 

3.5.0. 
3S;2. 

<‘ 
3.5.2. ‘8 

“ 

‘L 

45-8 
48-8 
44 & 45-Q. to 11 

41 & 42-14 

SO-7 & 8 
48-3 

4: 2 ;(;O “*90! 
41 & 48-11 & 12 10,060 
46 to $8-12 to 14 7,500 

41 to 45-13 s; 14 

49 84 50-12 % 13 

42-14 to SO-13 

46-11 
45-8 & 9 
46 & 47-U 
45 & 46-4 to 6 

46 & 47-8 & 9 15,006 

g & 5$!-i4 
SO-8 
48-l & 2 
48-6 

45-7 

Z-9 46-5 
51-4 to :50-6 

1.500 
y& 

15:ooo 

52-5 600 

?5!0 
25:000 

6.000 

1.500 
6,000 
5,500 

10,000 
18,000 

45,000 

7.500 

230,000 

1,100 
1,600 
3.000 

16,000 

U.-G.R. F.G.A. 
L.-G.R. ;C$g.;. 
U.-G.R. . . . 

U C.A. 

KE 
L:-G.R: 

K5.R” . . 

L.-U. G.A. 
U.G.R.- P. & F.G.A. 

G.R. 
L.-U. 

KG.R. 
%?A.“. 
F.G:A: 

U.-G.R. F.G.-G.A, 

U. F.G.-G.A. 

U. FG.-G.A. 

L.U. F.G.A. 

u. 

GI.-“. 
:: & F.A. 

G.R:-R. 
P.-F.A. 
F. & F.G.A. 

U.-G.R. ” F.-F.G.A. 

ii-G.R. 
F.G.A. 
FGÀGA. 

F.G.A. 
P. & F.G.A. 

U.-G.R. F.-F.G.A. 

G:ab-“. 
F.-F.G.A. 

u. 
F&G.A. 

-U.-G.R. F.G.-G,A. 

Deep profile. Fairly heavy subsoil. 3” black surface. 
Very uniform area. Stone free. Subsoil has fairly high lime. 
Hiah land with few lona uniform slows. Deep profile with 

%-redi.um fo heavy subs%l. 
_ _ 

4, areas. Slightly higher than surrounding land. Occasional 
solonets soi1 around marshes. 

Slope from river. Contains spots of rough land. 
2 areas. More uniform spots in the moraine. Some stones. 
Long gentle slopes. Average of 6// black. Some stones. 
Somewhat variable. Stony near the river. Average of 6/! black. 
From 4’f to 6” black surface. Some depressional topography in 

the north end. 
Old river vallev. Some atones. Contains some allu ___ _____ _---“. ---..- ...~~.~ via1 sorting. 
Extension of lake bed. Contains many. marshes. Some SaVellY 

Th~P~t%orison is generally deep. Contains some marshy land. A La.“:- 
t% Vcl31‘1. ,““ ‘CII  L-llU 

XT..-‘L av.., mwshy. 

Some stones. Topogr aphy ridgy. The A horizon generally deep. 
5 areas. OcTasional. stones. Higher land. Contains high per- 

c enrage o* normal profile. 
6; reas. Generally higher land. Cantains some marshes and 

,ay land. 
Tri.; .-I__.. -__._ ____ _._-- ---- ---- --~--~-~~ ~~~~~~ 

4” black. Averaz$&%out 10% solonets SORS. 
5 areas. Large solonets flat. The A horizon varies from 6” to 

lO!f deep with 2” to 4fr black. Bed rock close to surface 
in places. Many low spots. 

A commercial grave1 pit. 
3 areas. Outwsh and alluv!al gravels. Stony. 
2 aieas. Stony and gravelly bench anA -‘fin- +n d-gin 
3 areas. Glacral knolls and alluvial va 

uniform. Some gr 
Z~~YrP”&t~Z&e fairly 

.avel pits towards the north. 
Ible surface but in general a fairly heavy 3 amas. Quite varis 

subsoil. 
Contains some light spots. 
Slope to rivèr. Spots quite stony. 
Along a drain. Few stones. 
Only slightly variable. Surface contains much very fine sand. 
2 areas, connected by a drain. Low and marshy. Small per- 

centage arable. 
Becomes quite light textured towards the river. 
Some stones-quite variable. Contains some glacial s ots. 
A basin area-some sandy streaks. Subsoil generally p1 eavy. 
Old river valley. Subsoil medium to heavy. Generally fairly 

uniform. South western extension more variable. 
Upper bench of present river valley-slopes to river. 



Series 
<I 

Location 

51 & 52-5 

3.B3. 52-S 
3.tî:z. 

48-4 
44 & 45-5 & 6 

Heavy Loam 
3.1.2/6. 48 & 49-4 & 5 

3?Y5. ’ 47-4 48-13 & 14 
‘A 46 to 48-13 & 14 

3.2/0.2/6. 

32;2. 

II 
<‘ 

3.2.2/4. 

II 

‘< 
3.2.2/6. 

3.3.2. 
‘< 

I‘ 

3.3.2/6. 
‘< 

3.3.6. 

41 & 48-4 

47 & 49-6 & 1 
45 to 48-11 

42 to 44-14 
51 & 52-4 & 5 

47-1 to 51-3 

47-4 to 50-6 

48-8 & 9 
49 & 50-5 & 6 

43 & 44-13 85 14 

51-4 

52-6 

47 & 48-10 

44 & 45-11 & 12 

44-6 

TABLE XII.-Soi1 Areas of the ShaUbw Black Soi1 Zone-Continued 

Acres Topography Classification Remarks 

3,500 

500 
600 

12.000 

u. 

G.R 
U:-G.R. 

G.A. 

F.G. & G.A. 
F.-F.G.A. 
G.A. 

3.000 

“%O 
90,000 

U.-G.R. 

kU 
L.-u: 

9,000 

15,000 
60.000 

8,500 
15.000 

200,000 

G.R.-R. 

G:E: . . 

k?::-R. 

G.R.-H. 

F.G.A. 

G.-EX.~. 
F.P. 

“z. g, Pr.- . . 
F.A. 

F.G.A. 
G.P. to F.G.A. 

F.G.-G.A. 
F.G. & G.A. 

G.P. to G.A. 

115,000 U.-H. G.P. & F.G.A. 

4,000 G.R.-R. F.-G.A. 
4,000 G.R. F.G.A. 

15,000 7.7. G.A. 

6,500 G.R. G.A. 

4,700 U.-G.R. F.G. & G.A. 

3.500 U. F.-F.G.A. 

20.000 U.-G.R. F.G.A. 

200 L. P. & F.A. 

Northern edge of old river valley. Some lighter spots. Average 
of 6/? black surface. 

Edge of lake and along drain. 
Low area near lake-contains some glacial knolls. 
Uniform deep deposition over glacial till. Spots of restricted 

drainage. Very few stones. 

Slighh; higher portion of solonetz flat. The A horizon is fairly 

At source of river. Hay meadows and willow bush. 
A very stony bench. Washed surface. 
A low marshv area. B. is hard and waxv. Considerable willow 

arowth. Some salts-in lower horizon. 
SIo& from basin to the- hilly moraine. Glacial knolls and 

solonetzic valleys. Valleys residual. 
Fairly stony. Subsoil heavy. Knolls shallow. Numerous marshes. , 
Fairlv stonv to suite stonv. Trees on north slows. Occasional 

soionetssoils âround low snots. Vallevs bave-auite dark soil. 
Low moraine. Spots of hun-$y topography. 
3 areas. Some stones. Heavy to very heavy subsoil. Some 

steep slopes. The A horizon is fairly deep on leveller areas. 
Utilisation dëpends mainly on the topog%aph$ Varies from Pew 

to numerous stones and from 2tr to 6” black. Many sloughs. 
Shallow on slopes. 

Large moraine area. Some stones. Heavy till subsoil. The B, 
horizon is columnar. Contains some fairly uniform benches. 

Some stones. Occasional solonets spot. 
2 a;;;$ Lower areas around marshes. Some of area is pasture 

Varies from 21~ to SP’ of black surface A crown and gradua1 
slope from the crown. Some marshes in the northwest portion. 

High land. Has some long uniform slopes. Contains some 
marshes. 

Average about 6” to 7/) black. Contains some land along creek 
valley. 

Contains much low marshy land. More solonetz soils towards 
the centre of the area. 

Higher land is mainly normal soil: the solonets soils on slopes 
and around marshes. The A horizon is generally fairly deep. 

Low area. Partly hay meadow. 



s< 

3.5.6. 
3Sî;2. 

3.6.6. 

c1ay Loam 
3.1.2. 

3.1.4. 
3.1.5. 

3.1.6. 
3.2/0.2. 

<< 

3.2/0.6. 

3.2.2. << 
324 . . * 
ciay 
3.1.2. 
3.2/0.4. 

3.6;2. 

49-4 to 50-6 8,006 
$2 5 &-;2, 44 82 45-13 

4718 

yo”; L:% 

‘900 L:2tR* 
46 & 47-10 3,000 L.-U. 

51-4 6,000 G.R. 

45-10 1,200 U.-R. 
49 & 50-4 2,506 L.-U. 

48-5 to 49-7 6.000 L.-U. 
47-5 to 49-6 30,000 G.R.-R. 

49-3 to 52-4 55,000 G.R.-R. F. to G.A. 

47-3 to 48-5 37,000 U.-G.R. P. & Pr.-F.A. 

51 & 52-4 1,400 C.R.-R. F.G.A. 

51,& 52-6 4,800 G.R.-R. F.G.-G.A. 

F.G.A. 
GRA& F.G.- 

47-5 500 L.-U. 
50-4 5,009 U.-G.R. 

452 1,500 1,500 G.R. U.-G.R. 

. 

;: g ;%A. 

G.A. ’ * 
G.A. 
F.G.A. 

G.A. 

F.P. 
FG& & Pr.- 

F.P. 
F.-F.G.A. 

F.G.P. 
G.P. & F.G.A. 

G.A. 
G.A. 

5 areas. These are low areas around marshes. 
6 areas. Low areas along a drain. Patches of good soil. 
2 areas. Deep profile. About 4lr black surface. High land. 
On edge of valley. Silty. 
Basin area. The A horizon averages about 711 deep. Spots of 

restricted drainage. Northwest portion higher land. 

Occasional stone. Long gentle slopes. Parent shale close. to 
surface in spots. 

Considerable bed rock exposures. Topography choppy. 
A flat with salt grass; some meadow hay. 

Creek flat. Spots with washed surface. Also some hay meadows. 
Numerous stones. Heavy subsoil at 4ff to 6/,. Some of rougher 

topography best as pasture land. 
Numerous stones. Bed rock shale and sandy shale within profile . 

depth in many cases. Some of lower spots solonetzic. Leva1 
benches good arable. 

Low land somewhat marshy. Many shale exposures. Occasional 
glacial remnant. 

2 areas. High crown, some shale exposures on the slopes. 
Numerous stones. 

High land, numerous stones. Texture generally between heavy 
loam and clay loam. 

Old river bed. Contains a stony ridge. 
Basin area, with some good hay meadows. 

Washed surface. Shale to surface. 
Around lake. shale exposures. Contains stony glacial knolls. 

Slightly saline. 
High land. Deep uniform deposition, stone free. 
Basin and slope to basin. Occasional stone. 

3 
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BLACK SOIL ZONE 
In this area there is actually no belt of land.that cari be 

delineated as composed entirely of black soil. Immediately 
adjacent to the shallow black zone most of the soi1 is mapped 
as black and given color number 4. However, going north 
from this line there is a gradua1 increase in the amount of 
degraded (wooded) soil, mapped mainly as color number 5 
and 6, with a corresponding decrease in the percentage of 
black soil. The soils are black or gray, depending mainly on 
their topographie position and/or their natural vegetative 
caver. The degree of degradation varies from a slight graying 
of a black profile to practically complete podsolization. The 
area is in the northern portion of the parkland belt: In general 
over 50 percent of the area is tree covered. 

The average nitrogen content of the surface foot in the 
samples analyzed was about 0.32 percent. The black soils of 
Alberta have formed under a recorded annual precipitation of 
from 16 to 19 inches. Ranfurly in this zone has a thirty year 
average of 17.5 inches; Vermilion, on the line between black 
and shallow black, has a recorded average of 16.9 inches. 
Although there seems little difference in depth of black or in 
vegetative caver from west to east across these black soils in 
the, Vermilion sheet, recorded rainfall data indicates a con- 
siderably lower annual rainfall on the east side than on the 
west side of the sheet. The arable black soi1 is generally 
quite productive and cari be used to produce a considerable 
variety of crops. 

Below is given a description of the major groupings of black 
soil. Table XIII gives the main characteristics of each indi- 
vidual soi1 area. 

Sortecl Loams of the Lloydminster Area 
Inside a line running from Lloydminster west to Black- 

foot, thence northwest to Vermilion river, then east to St. Ives 
lake and along Big Gully creek lies a level to undulating area 
of black sorted glacial loams (see Plate 8, fig. 1). The area is 
characterized by numerous, discontinuous, narrow, somewhat 
stony ridges or eskers (see Plate 5, fig. 2). These eskers vary 
from a few feet to more than 20 feet in height. Between 
these eskers the land is generally fairly level to depressional 
and the soi1 is sorted and fairly uniform throughout; in spots 
there is some lacustrine deposition. Many of the slightly 
lower spots are poorly drained and somewhat marshy. These 
lower areas appear gray when cultivated. 

These gray areas vary from slightly podsolic to somewhat 
solonetzic in appearance; The A horizon is usually slightly 
leached, grayish in color, and may be platy in structure 
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towards the base. The Bi horizon is usually columnar and 
sometimes waxy. A large percentage of these lower spots is 
arable although generally inferior to the surrounding better 
drained soils. 

The following profile taken in sec. 21, tp. 50, range 2, is 
typical of the better drained areas: 

0”. gj’ A-Black, friable, slightly cloddy; considerable fine sand ’ 
present. 

8”-18” B1-Brown to dark brown, friable, vertical cleavage break- 
ing into 1” to lJ/s” columns to elongated clods. 

18”-24” BL-Yellow brown. Firmly packed, fairly heavy textured. 
Much less defined structure than in B1. Some 
dark staining along the cleavage faces. 

At 30” Bca-Firmer and ‘more tightly packed than Bz. Medium 
lime and salts. 

At 40” The parent material in this area is fairly heavy textured 
and contains flecks of dark shale. It also contains 
a few stones. 

Two surface samples from this area averaged 49 percent 
Sand, 46 percent silt, and 5 percent clay (less than 0.002 mm.). 

The area is about 60 percent cultivated, varying from fairly 
good to very good arable land. There are patches of unculti- 
vated arable land on many of the quarter sections. 

Poplar and willow make up the principal tree growth on 
the uncultivated land with willow predominating in the low 
areas. 

The southern boundary of this area is the dividing line 
between the black and shallow soi1 zones. However, the 
northern portion of tp. 49, range 1, has many of the character- 
istics of the above mentioned area. 

GEaciaE Residual Soils between Jumbo Hill and Onion Lake 
Lying between Jumbo hi11 in tp. 53, range 1, and Onion lake 

in tp. $5, range 1, is an area of glacial-residual heavy loam Of 
gently rolling to hilly topography. It is mapped mainly as 
4.2/0.2. and 4.2/0.2/6. 

The bed rock, Lea Park shale, cornes close to the surface in 
this area and in most places is the parent material of the soi1 
profile. This Lea Park shale is dark colored, is heavy tex- 
tured, but has a low to medium Salt content. The subsoil in 
most of the area, therefore, is very heavy textured. 

The black‘ A horizon varies from 4 to 12 inches in depth. 
The B, horizon varies from weakly columnar to strongly 
columnar with hard round tops. Solonetz soils OCCIU through- 
out the area; particularly on the slopes and in the lower spots, 
although in parts of tp. 54, range 1, they are almost con- 
tinuous. Stones are generally few and mainly on the surface. 
The glacial till covering, where it still remains, is generally 
medium textured. 



70 Bulletin No. 42 

The area is good pasture land to good arable land, depend- 
ing on the topography, on the depth of black A horizon and on 
the prevalence of the solonetz soils with the hard B, horizon. 

Sorted Soils between Streamstown and Elk Point 
The northern boundary of the sorted soils of the Lloyd- 

’ minster area was drawn at about St. Ives lake. In this section 
the remainder of the Lloydminster, Dewberry, Elk Point basin 
is described; that is, it includes the soils from Sandy lake in 
tp. 52, range 1, to the Saskatchewan river in tp. 56, range 6. 
This level area is terminated on the west by a distinct topo- 
graphy break to higher and rougher land. The eastern side 
is marked by a less distinct topography break: in general it 
follows a line from Sandy lake through Lea Park and thence 
northwest along the Saskatchewan river. This area has from 
depressional to gently rolling topography; mainly, however, 
level to undulating. 

There appears to be a coating of glacial ground moraine 
over this entire area. However, with the exception of a few 
islated ridges, a11 of this glacial till has undergone surface 
sorting and in approximately half of the area, there is some 
alluvial deposition over the till. The sorted glacial areas, 
mapped mainly as 4.3.2. loam are located principally along 
the eastern side and in the northern portion of this area. The 
alluvial areas mapped mainly-4.5.2. and 4.6.2. loam, fine 
sandy loam and loam sand are located principally along the 
west side. 

The 4.3.2. and 4.62. loams are on level to undulating topo- 
graphy. They have, on the average, a deep profile with up- 
wards of 12 inches of a black A horizon. The B, horizon is 
dark brown and from prismatic to columnar in structure: 
spots appear somewhat solonetzic. Stones are generally few 
and there is little waste land. It is good to excellent arable 
land. Some of the 4.3.2. in the north end of the basin (north of 
Landonville) contains spots of degraded (black-gray) soil. 
These are generally found in the slightly higher elevations. 
There is a gradua1 transition from this basin east to the hilly 
land of range 1. In general this is a gently rolling moraine 
and is good arable land. 

The western side contains most of the alluvial soils, some of 
them quite light textured. The main areas of light textured 
soils are south of Marwayne, along Irish creek, southwest of 
Ethelwyn, and east of Primula. There are gravelly spots in 
these areas. Some of these lighter soils are somewhat de- 
graded and are mapped as black-gray transition soils. The 
soils along Irish creek vary from sand to sandy loam and are 
partly pasture land. The large sandy loam area east of 
Primula has a heavy tree growth and could well be left as 
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woodland. The medium textured alluvial soils, the largest 
area of which is adjacent to Dewberry, are good arable lands. 
Some of these, however, are slightly degraded and also con- 
tains spots with only fa& drainage. 

Heavy Textured Soils of the Derwent Area 
Lying principally in tps. 52 and 53, ranges 5, 6 and 7, and 

tp. 54, ranges 6 and 7, is a heavy textured glacial area. It is 
typical morainal topography with numerous kettleholes and 
marshes, and variable in texture (see Plate 8, fig. 2). The 
topography is gently rolling to rolling, generally with long 
uniform slopes. The texture varies from a heavy loam ta a 
heavy clay. There are, however, small pockets of light tex- 
tured soi1 scattered throughout the area. The O-9 inch horizon 
from the profile described later in this section analyzed 30 
percent Sand, 39 percent silt, and 31 percent clay (less than 
0.002 mm,). These heavy morainal soils lie practically as an 
island surrounded by medium to light textured soils. 

There are few stones present and these are mainly on the 
surface rather than in the profile. The valleys usually have 
the heaviest deposition of clay. This is due to the washing of 
the clay from the slopes. 

Marshes and flats occur throughout the area. Most of these 
are connected by wide draws with the larger drainage sys- 
tems. The marshes are generally somewhat saline, but pro- 
duce a fair growth of native hay. 

A large percentage of the flats has restricted drainage and 
contains solonetzic soils. These are mapped as profile 2/6 and 
6. The value of these soils depends in a large measure on the 
degree of alkalinity and onthe nearness to the surface of the 
hard subsoil. Many of these solonized flats might best be 
seeded down to pasture crops. 

Degraded soils occur throughout the area, mainly on the 
heavily wooded northern slopes. Several of these were large 
enough to put on the map as separate areas. The degradation 
varies from a slight graying of the black soi1 to advanced 
podsolization. 

Occasional outcrops of residual shale or sandstone are 
found throughout the entire area. 

The following profile taken in sec. 3, tp. 53, range 7, is from 
a level bench of intermediate position. It is, however, fairly 
representative of the main profile characteristics throughout 
the area. 

CI”- 2” Friable, black heavy loam. 
2f’- 9” Granular, stringy, clay loam to clay. 
Q”-lfy Heavy, waxy clay, cloddy, breaking to small irregular nuts, 

gray-black. 
36”-40” Clay, brown-black, firm, contains salts. 
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Lime is found at varying depths. In some of the lighter 
textured pockets it cornes almost to the surface. 

The topography offers one of the principal cultivation prob- 
lems in this area. This relatively rough topography makes 
cultivation more difficult and also causes uneven growth and 
ripening of the crops. Heavy textured soils are most sus- 
ceptible to water erosion. Due to a slow penetration of the 
rain or snow water, the soi1 puddles and is carried down with 
the run-off water. This presents a serious problem with steep 
slopes. The hi11 tops and slopes naturally have a shallower 
profile than the valleys, therefore every effort should be made 
to prevent the further loss of the rich surface soi1 from these 
slopes. This could be accomplished by seeding the steeper 
slopes to grass and also by practising modified contour 
farming. 

This soi1 is naturally fairly rich in plant nutrients. The 
degraded areas, however, are inferior in this respect and could 
be improved by the application of the proper fertilizers and 
the practice of growing legumes. 

The southern boundary of this area extends into the shallow 
black soi1 zone, consequently the depth of color Will vary from 
north to south. The area is about 50 percent cultivated. Most 
of the steeper slopes in the area should remain as native 
pasture. 

Glacial Loams between Lavoy and Vermilion 
This section describes the soils of the Viking moraine that 

lie,within the black soi1 zone: the portion in the shallow black 
zone has already been discribed. In general the area de- 
scribed here lies north of’the shallow black-black zone. line 
and south of a line joining Hairy Hi11 and Lake Geneva. The 
portion of the moraine lying north of this latter line Will be 
described under wooded or degraded soils. 

The area is practically entirely morainal and nearly a11 
mapped at 4.2.2. loam. It has from undulating to hilly topo- 
graphy, mainly gently rolling to rolling. In general the hills 
in this area are large with long uniform slopes and, therefore, 
a large percentage cari be cultivated. Numerous lakes and 
small sloughs dot the area. Many of these sloughs are a 
source of meadow hay. Stones occur throughout the area in 
from few to moderate numbers. There are some granitic 
boulders. Most of the northern slopes and the valleys are 
tree covered. The tree growth is mainly willow and poplar 
(both aspen and black) . 

The depth of black surface soi1 varies from over 12 inches 
in the valleys to 4 or 5 inches on the knolls and averages about 
8 inches. 
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The average nitrogen content of the surface foot is between 
0.35 to 0.40 percent. The surface soi1 is a medium loam some- 
what gritty. The subsurface horizon in general is of a clay 
loam texture, prismatic to columnar in structure and of a rich 
brown color. The parent till is of medium weight, contains 
some stones and a low to medium lime carbonate content. 
Although there is some variation in profile and parent ma- 
terial, the area is relatively uniform. There are spots of pod- 
solic (wooded) soils tind also some spots of slightly solonetzic 
soils. These latter have a light colored leached horizon usually 
found at 8 to 10 inches. 

The arable rating of these soils depends in a large measure 
on the topography. The more level areas are good to very 
good arable land while some of the steeper slopes or rough 
choppy areas should remain as pasture land. In general about 
50 percent of the area is cultivated. There is a little uncul- 
tivated land that could be considered as arable. 

Sandy Soils Around Slawa 
This grouping of light textured soils between Derwent and 

Slawa appears to be associated with a previous water course. 
It is suggested that the Vermilion river at one time flowed east 
from Two Hi& to join the Saskatchewan north of Slawa and 
that this sandy area is the alluvial sands dumped near that 
confluence. 

Although, in general, quite rough, the area is a basin sur- 
rounded on a11 sides by higher and heavier textured glacial 
soils. The underlying material in this area is glacial till and 
the alluvial deposition is deposited over the uneven contours 
of the moraine. 

The soils in this basin vary from grave1 beds and Sand 
dunes, to areas of fairly uniform fine sandy loam. The depth 
of black surface soi1 also varies greatly. In general, however; 
the Sand areas are pasture or woodlands. The leveller portions 
of the loamy Sand areas might be considered arable under 
carefully planned rotations. The fine sandy loam areas if of 
undulating or gently rolling topography should be fairly good 
arable land. Light soils on steeply sloping land tends to be 
quite droughty, partly because of its low water retention 
capacity, Therefore, these steeper slopes might best be left in 
woods, or if cleard, seeded permanently to grass. 

Birch Lake Sandy Loams 
, Lying adjacent to Birch lake and continuing east along 

Birch lake is a grouping of light textured alluvial soils. These 
total about 30,000 acres. 

In general these soils are on slightly lower land, but are 
fairly well to well drained. Near the edge of the lake and 
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along the creek valley, however, there are marshy areas, some 
of which are native hay meadows. Some sapling poplar and 
willow tree growth occurs throughout this area. The soi1 areas 
are practically stone free and there is very little gravel. It is 
suggested that the original source of these sands was the Ri& 
Lake sandstone that forms the uppermost bedrock member 
in that area. 

The sand deposition varies from about 2 feet to well over 6 
feet in depth. In general this sand deposition is quite uniform 
throughout the profile depth. The texture varies, however, 
from a loamy sand to a fine sandy loam. The black A horizon 
is quite dèep averaging about 10 inches. 

An area lying in the horseshoe ofathe lake and an area on 
the east side of the lake are relatively high land. They both, 
however, have a deep sandy profile; slightly heavier in texture 
than the lower land. These areas contain a few stones. 

In general these soils are fair to good arable lands. The 
lightest spots eould best be seeded to grass. The lower de- 
pressional Spots with restricted drainage should also be utilized 
as native pasture or sown to hay or fodder crops. 

Area between Two Hills ad Brosseau 
Lying between Two Hills and Brosseau is a level to gently 

rolling area of sorted and deposition soil. It includes the low 
ridge north of Two Hills separating the Vermilion and Sask- 
atchewan rivers and the alluvial basin at Duvernay. 

The area just north of Two Hills is mapped at 4.6.2. and 
4.5/2.2. loam. The 4.6.2. area is mainly undulating and is quite 
uniform. There is from 8 to 10 inches of black surface silty 
loam. The subsoil is a brown to light brown stone free silty 
clay with a medium lime concentration at about 30 inches. 
It is very good arable land. The 4.5j2.2. area is undulating io 
gently rolling and is fairly uniform. Running east and west 
across the area are small somewhat gravelly bars. These 
appear to be of outwash origin. The parent material is a 
glacial till. There is on the average 6 to 8 inches of black 
surface. It is good arable land. 

The alluvial basin is mapped mainly as 4.5.2. loamy Sand. 
The topography is leved to undulating. The sandy deposition 
is deep, fairly uniform and stone free and there is very little 
gravel. In much of the area there is a deep black surface 
and it is fairly good to good arable land; the lightest areas, how- 
ever, have a limited adaptability and might well be seeded to 
grass. The 4.1.2/5. area adjacent to the river is a lower 
bench. In this area the sandstone bedrock is close to the 
surface (in places within 2 feet) and alkali spots occur. The 
lower bench on the north side of the river, mapped as 4.5.2/6. 
also contains some low slightly alkaline spots. 
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Solonetz Soils of the Vegreville Area 
Lying in a wide basin, as a continuation of the solonetz 

soils of the shallow black zone (Viking area) is the solonetz 
soi1 of the Vegreville area. This is mapped mainly as 4.3.6. 
and 4.3.2/6. loam. Included in this is some 4.1.6. heavy loam 
which is a continuation of the shalloti phase solonetz soils of 
the Torlea area, described on page . The area is mainly in 
ranges 13 and 14 from the shallow black-black zone line north 
through Vegreville to the Hairy Hill district. Much of the 
general description given for-the solonetz soils of the Viking- 
Galahad area on page 59 is applicable to this area. Lying as it 
does, however, in a slightly higher rainfall area, it has a little 
higher arable value, than the solonetz soils of the shallow 
black zone. 

The underlying bed rock in this area is close to the surface 
and it is thought that this bed rock has contributed the 
greatest percentage of the parent material of these soils. Scat- 
tered clumps of sapling poplar and willows dot the area. 

The following is a description of an average profile of the 
area: 

O’f- 7” A,Black very friable. 
7”-10” ApBroFme; light brown with some horizontal cleavage 

10”-18” B1-Waxy hard. Very dark, gray-black. Breaks out in 
hard cubes. 

18”-26” The Bca horizon. !Chis has a medium concentration of lime 
carbonate and a fairly heavy concentration of Salt. 
It is a heavy textured and slightly lighter in color 
than the B1 horizon. 

At 30” Brown to dark brown parent material. This is heavy tex- 
tured and contains considerable salts. 

There are some surface stones. 
There is’a wide variation from this average profile. The 

4.1.6. areas have an average of 3 to 5. inches of black to gray- 
black A horizon and some of the deeper phases of the 4.3.6. 
have from 10 to 14 inches of black A horizon. In most of these 
soils the arable value varies directly with the depth of A hori- 
zon. In general the deeper soils are the better drained. Most 
of the 2/6. areas are along the east side of the basin and sepre- 
sent the transition from the solonetz basin to the morainal 
loams to the east. 

Very little cari be said at this time regarding the best utiliz- 
ation of these solonetz soils. The shallow phases of them are 
infrior soils. They are particularly SO in the very wet and 
very dry years. Their best use is possibly left in native grass 
or seeded to a hay trop. The deeper phases are fair to good 
arable lands. Anything that cari be done to loosen up the hard 
subsoil to allow water and root penetration should be ad- 
vantageous. 



Series Location 

Sand 

::Et- 
4.62. 

54 & 55-5 
50-S-10 
54-8 

Lamy Sand 
4.5.2. 52 & 53-l to 3 

‘* (coarse) 55-l 
4.5.2. 53 82 54-3 to 5 

. I  53 & 54-4 & 5 .< 
a* f$-T&;6 & 7 

0‘ 5219 
.‘ SO-10 84 11 

<I 52 & 53-10 
,a 55 & 56-12 
<< 56-13 

4.6.2. 51-13 

Sandy Loam 
4.5.2. 53-l 
(coarse) 
4.2.2. 54-6 

45i2.2. 53-3" 54-1 
a< 54 to 56-5 
<< 

‘4 
55-8 
50 to 52-10 & 11 

4< 54-11 1.800 
4.5.2. 53-l 1.800 

0. 51 to 53-2 1.800 
a< 52-3 4,000 

TABLE XIII.-!Soil Areas of Black !Soi1 Zone i 

Acres Topography Classification Remarks 

“*5E 
2,700 

G.R.-R. 

2:2:-R. 

F.G.P. Wooded valley. Some open dunes. 
Pr.-F.A. 2 areas. patches of dunes. 
P. & w. Numerous dunes: portions tree covered. 

3,500 
500 

15,000 
k2 
U.-R. 

F.A. 
F.-F.G.A. 
G.P. to F.G.A. 

1,200 
3.000 
4,500 

800 
4,500 

7.000 

8,500 

600 
300 

G2 
U.-H. 

zkR. . . 

U.-G.R. 

F:A.“. 
;;g:A& F.A. 

F.G:P. & F.A. 

2 areas. Portion around lakes. Medium to coarse Sand. 
Basin area. Subsoil quite sandy. 
2 areas are along Irish Creek drainage. These are quite variable. 

Level benches dee 
bs 

black. Area east of Vermilion River 
gets heavier towar north and east. 

Deep black surface. Sandy subsoil. Medium to fine sand. 
3 areas. Fairly deep black surface. Sand medium to coarse. 
4 areas in old drainage basin. Some spruce tree caver. 
High land. Sand deposition deep. A few dunes. 
3 areas. Deep sandy deposition-area in N.E. of SO-11 has some 

open dunes. Should be seeded to grass. 
Deep black surface-same peaty spots. Some grave1 and coarse 

Sand. 
U.-G.R. 

G.R.-R. 
U. 

F.-F.G.A. 

F. & F.G.A. 

F.G.A. 
F.G.A. 

Fairly deep black. Old river flood plain. Sand deposition deep. 
Heavier spots are G.A. 

Around lake. Very deep black. 
Basin containing marshes. 

3,000 Il.-G.R. F.A. High land. Deep deposition of coarse Sand with some gravel. 

2,% 

4,E 

R. 
G.R.-R. 

ii:-G.R. 

F. & F.G.A. 

FA”. 
Pr.-F.G.A. 

Sandy ridge. A few stones. 
2 areas. : iiigh land, long uniform slopes. 
A variable e sandy ridge. 
3 areas. Very stony ridges. Some large boulders. Occasional 

degradea spor. 
2.700 
7.500 E:R:-R - . 

G.R.-R. 

U:-G.R. 

ù. 

Pr. to G.A. 
P. & F.G.-G.A. 

Only few stones. Numerous marshes. 
5 areas. XMainly glacial ridges with sandy valleys. Sandy bed 

F C.EG.“. 
F: & F.G.A. 

F.G.A. 

rock close in spots North area stony. 
Crown and escarpment slope. nn”nk ,?.,,A T id,+ r..hr,,i, 
Y.7llb.A ._.A”.  

Souptohckya is-?~io~~“+=t~lake. 2 areas to north have grave1 

5 areas ne’ar river. Sand deep with fairly deep black surface. 

. 



ç 

1‘ 
55-7 a 8 <‘ 5s f 

,< 5618 

“%O 
I‘ 51-11 & 12 LEZ 
‘< 52 & 53-14. 54-13 1,800 

4.5.2/6. 55-14, 50 82 51-11 u 12 3.500 

Fine Sandy Loam 
4.5.0. 
4S;2. 

53 & 54-1 tQ 3 
51 & 52-l & 2 
54-8 to 10 

‘1 

1‘ 

‘4 

4.;:2,6. 

LOEUU 
4.1.2. 51-9 
4.1.2/5. 55 & 56-12 

‘L 

6‘ 
I‘ 

<‘ 

“  

I I  

“  

‘8 

L‘ 

50-9 to 11 

SO-11 & 12 

5BE 
53-& 54-14 

52-13 
53 & 54-2.k 3 
;;-l&n&5;-3 

55 & 56-4 
55-5, 53-4 & 5 
54 & 55-5 (é 6 

50-9 to 11 

iia:: & 8 

52-9 & 10 
54-9 
52 & 53-10 
50 & 51-10 
51 to 53-10 to 12 

54-10 & 11 

2Ei D3:ooo 
L.-U. 

U:stR* 
32 
F.-GA. 

16,000 U.-G.R. 

2,500 G.R.-R. 

F.G.A. 

W. & F.G.A. 

700 

7,E 
s?- 
L.-U. 

G.A. 

F:E . . 

1,200 
1.600 L%. 

F.-F.G.A. 
P. 8r.F.A. 

4,000 
600 

2” 
;:;o”; 

9:soo 

O:S 
G.R.- ’ 

ii: &? 
G.R.:R. 
G.R.-R. 

G.EA. 
G.A. 

~.~. & G.A* 
G.P. & F.G.A. 
F.G. & C.A. 

11,000 G.R.-R. F. to G.A. 

2,500 G.R.-R. G.A. 
4,500 G.R.-R. F. & G.A. 

:%2 
‘400 

7.000 
35.006 

7.000 

T!:-G.R. 

G.R 
G:R:-R. 

G.R. G.P. & F.G.A. 

G.R.-R. 
G.R. %FA. 

U: 
F:G:A: 
F.G.A. 

2. & G.R. $:FA. 
u. 

Glacial till subsoil. Sand medium to coarse. 
2 areas. Sandy pockets in a draw. 
Around lake and drain. Has some very sandy spots. 
Edge of creek. Some upland and some flat. 
Along drains. Generally low land. 
3 areas. Around kkes. Salty spots in south areas. 

Creek flats. Some heavy spots and some hay marshes. 
4 areas. Areas tut by drains. Medium textured subsoil.. 
Old river valley. Some stony ridges. Subsoil varies from sandy 

loam to clay. Cut by old creek beds. 
Around Birch Lake and along Creek. Fairly deep black surface. 

Very Little waste land. Spots quite light textured. 
2 areas of high land in. horseshoe of lake. Deep profile. tlrest 

side has heavy tree growth. 
Bench land along a marsh. 
Spots drifted. 
Along creek flat. Fairly deep black. Spots driited. Solonetz 

soils around the low spots. 

River bench and slope. Quite stony. Bed rock close. 
2 areas. River bench. Bed rock sandstone exposed. North area 

quite marshy. 
High land. Some sandy shale outcrops. 
Steep slope to drain. 
Fairly deep profile. Subsoil heavy. Some stones. 
South area is high land. Slopes uniform. 
Deep black surface. Few stones. Very little waste land. 
3 areas. High glacial crowns and slopes. Some stones. 
3 areas. Some stones. Fairly heavy subsoil. Spots of choppy 

topography. 
2 areas. High crowns and long slopes. Contains some light 

textured spots. 
Deep profile. Fairly stony. Long, fairly uniform, slopes. 
2 areas. Fairly stony; the rolling is very stony. Some gravelly 

Riv%%%. 50% tree covered. Should be left in native state. 
High land. Fairly uniform. Some stones. 
Very ston river bench. 
Fairly un form. 8// to 1011 black. Few to some stones. f 
Numerous kettle holes. Generally deep black with occasional 

gray spot. 
Valley and slope. A stony till parent material. Considerable 

lakes and hay marshes. . 



Series 
<‘ 

I‘ 
. 

Location 

52-9 to 54-10 

51-D to 54-14 

Acres Topography Classification 

12.000 G.R.-R. 

60,000 G.R.-R. 

F. to G.A. 

F. to V.G.A. 

<‘ 
<< 
‘2 
‘< 

50” 12 55-11 to 13 

55-6~ 56-11 & 12 
56-12 & 13 

10,000 
1,600 

12.000 
3,500 

<‘ 
4.2.2/4. 

56-14 
56-11 

1,600 
1,800 

G.R.-R. 

g::S 
. . . 

G.R. 
L.-U. 

G.A. 
F.G. & G.A. 

F,A: & G.A. 

4W;/“. 

‘< 
<< 

54 & 55-14 
50-l to 53-4 

53 & 54-2 
54-3 to 56-6 

4,000 
70,000 L.%.R. 

1,500 
30,600 

G.-V.G.A. 
V.G.A. 

‘I 
‘8 
‘1 

I‘ 
‘I 
I< 
‘1 
1‘ 

4.3.2/3. 
‘< 
.I 

4.3.2/4. 

“5; ? 55-8 
5219 & 10 

50 & 51-11 
56-11 

400 

EO 

G.R. 
L-U. 

&.:g 

U:-&R: 

G.A. 
G.A. 
G.A. 

52 to 54-13 & 14 

1,700 
1,400 

i%i 
‘500 

20,000 

5;::4” * 
50-I to 52-3 

3,000 
3,500 

20.000 

::-G.R’ 
G.A. 
V.G.A. 

U. & G.R. ;:C$X: 

E: V.G:A. 
L.-U. F. to V.G.A. 

II.-G.R. 
L::E: 

&F G.A. 
G. & V.G.A. 

II 51 & 52-7 6,000 U.-G.R. C.A. 

.I 56-12 6,000 L.-U. G. & V.G.A. 

4.3.4. 51 & 52-13 & 14 20,000 U.-G.R. G. & V.G.A. 

TABLE XIII.-Soi1 Areas of Black Soil Zone-Continued 
Remarks 

On east side of river and generally lower land. Fairly stony. 
Spots are pasture land. 

Between Innisfree and Warwick. Typical moraine. Rougher 
spots pasture. The rolling area north of Ranfurly is very 
marshy and has choppy topography. Leveller benches in 
N.W. bave deep uniform profiles. 

4 areas. High glacial crowns. Fairly deep black surface. 
A hish crown and a fairly steee rolling slope. 
Somë stones. Depth variable. 
Fai;{;e$ep black surface. Some sorted spots. Occasional sandy 

Slope from high hill. Occasional degraded spot. 
Some stones. Fairly deep black. Has a thin leached A, and a 

somewhat waxy B, 
3 areas. Crown and slope. Ridges stony. 
Deep friable profile. 7/) to 1011 black. Occasional marshy spot. 

Some spots of rough topography F.G.A. 
Area between drains. Smooth slopcs. 
5 areas. Some slightly degraded spots. Average over 10” of 

black. Areas in 56-5 are bench lands above the river. 
Old lake bed and slope from it. Very few stones. 
Long uniform gentle slopes. Slightly sandy. 
Upper bench of river. Some stones and occasional degraded 

Fai?$%eep profile. Somewhat sandy to south side. 
Deep black surface. Occasional spot of restricted drainage. 
3 areas. High crowns. Deep black surface. Few stones. 
High land. Deep black. 
Very deep black. Some marshes. 
4 areas. Contains many depressional spots that are somewhat 

The A horizon averages about Srt deep. 
Log%ea with peaty spots. Deep black surface. 
Low and somewhat marshy+ontains considerable waste land. 
Spots of waxy B, horizon, and occasional gray spots: these are 

more numerous in the south portion. 
The B, horizon is mainly columnar. The A horizon fairly deen. 

Slope from old river valley. 
2 areas. Slightly lower land. Some sand in texture. Deep A 

horizon over columnar B,. Spots with 1’J of leached A, 
High land. Deep black surface. A large percentage has a thin 

leached A, at 8” to 12”. 



t . 

4.3;2/6. 
<‘ 

I I  

‘< 

4.3.6. <‘ 
I‘ 

4.4.2. 
4;:. GV. 

<‘ . 
4.5!2.2. 

<I 

II 
6‘ 

II 
6‘ 
I< 

‘I 

II 
II 

4s;o. 

<‘ 
<‘ 
<I 

4.5.2. 
I S  

<‘ 

‘< 

<< 

<I 50 & 51-10 

‘< S t .  54-12 
4.5.2. 56-12 

53-3 
55 & 56-11 & 12 
50-12 to 52-13 

53 & 54-14 
54 to 56-14 

54 & 55-5 & 6 
56-5 

53 & 54-4 

50 :: 55::; 

54 & 55-12 

54 & 55% 
51-4 to ;3-3 
53-1 to 56-12 

56-5 
51 & 52-9 & 10 
53 & 54-10 
52 to 54-3 8s 4 

LE 
35,000 

6,000 
12,000 

U.-G.R. 

U::GB ” . 

U. 
U. 

G.A. 
F.G. % G.A. 
G.A. 

$&&%A. 
. *.. 

u: 

Z-G.R. 

k. & G.R. 

G:R.-R. 

8: 

F:A.“. 
GA+. 
Ff&G.A. 

F.A: ’ 
;TG&~P.G.A. 

F. to G.A. 
G.P. & F.G.A. 

G.R. 
U.-R. $$-G.A. 

lO,% 
8,000 

U. 
G.R.-R. 
U.-G.R. 

F:&I~‘~’ 
F.G: & G.A. 

8,500 U.-G.R. F. & G.A. 

3,500 
800 

4.500 
5,000 

U.-H. 

UV:-G.R’ 
U. 

F. to G.A. 
;: fz, FGGAA. 

R. & w: . 

2.E 
2,000 

15,000 

L. 

EU. 
L. & u. 

V.G.A. 

::G? G:iAA 
G.-<G.A. 

U.-G.R. G.A. 
U. G.A. 

Bench land with slight slope. Average ?‘/f to 8ff black. 

U.-G.R. G.A. 
A crown. Contains considerable coarse Sand. Cut by drain. 

U.-G.R. F.G..G.A. 
2 areas. Variable, portions pasture land. Sandy around the lake. 
Sandy surface with medium to heavy subsoil. Cut by drains. 

L.-G.R. 

U: 

G.A. 

%:-C.A. 

A crown and slope from crown. Solonets soi1 in patches. 
2 areas. Upland,basin sloping to river. Solonet? soils in patches. 
Lo:eenyaine with a few sloughs. The A horizon is generally 

Slig!htl~~ higher portion of creek flat. Somewhat variable. 
3 areas. Medium’ to hish land: Deeo black surface even in the 

solonetz soils. 
In Birch Lake basin-may have bed rock fairly close to surface. 
Low area with marshes. 
High land. The A horizon is fairlv deen. 
Has gravelly and stony ri 
2 areas. The north area h 

dges. - - 
las grave1 and coarse sand at about 8fl. 

In valley. Stony and gr: 
River bench. Stony and 

rvelly. 

Ridgy topography. 
gravelly. Falrly deep black. 

Texture contains considerable coarse Sand. 
North portion fairly stony. High sand content. 
Quite sandy around the lakes. Knolls heavy. Considerable 

waste land. 
A draw. Few stones. Some fahly unlform soil. 
Old valley. tut with some steep slopes. Some peaty areas. Also 

some stones. 
Quite stony. 
Variable. Grave1 streaks and aockets of heavv loam. 
2 areas. South area stony. partly outwash.- North area an 

upper river bench. 
Between Saskatchewan and Vermilion rivers. Outwash glacial. 

About 7” black, south end stony. 
Slope and basln. Some stony crowns. Considerable tree caver. 
Very stony. Some sand streaks. 
River flat. Considerable portion of it arable. 
Saskatchewan river valley. Wooded sloues. Vers little arable 

land. 
Alluvial flat. Deap black surface. 
River flat. Some good hay lands. 
River flat. Small patches of waste and hay land. 
2 areas. Fairly uniform area. Some light streaks in the profile. 

Occasional stones. 

spots have drifted. 
Basin area. Fairly deep black. Has some poorly drained spots 

in northwest portion. 
An Upper bench. Stony and gravelly ridges. 
A river bench. Contains marshes with spruce growth. 



Series 
.‘ 

4.5;3. 
<< 

4.5.2/5. 

4.5.2/6. 

“ 
II 

4.5.6. 

4.6.2. 
‘< 
1‘ 

4.6.6. 

4.1.6: <I 
54-l 
51-11 to 13 LJ. 

<< 51 to 53-14 15,000 L.-U. 

420.2. 

4.2/0.2/6. 

42;2. 

z-3 53-1 
53 & 54-l 

G.R.-H. 
G.R. 
G.R.-H. 

54-2 & 3 
51-7 to 52-9 

8,000 

!2.E 

800 
22,000 

G.R. 
G.R.-R. 

I< 53 & 54-8 to 10 26.500 U.-R. 

4.2.2/4. 
3’“. 

L‘ 
6. 

Location 

563 56-14 
56-6 & 7 
52 & 53-10 
51-9 

52-10 & 11 

54-11 
53 & 54-14 

52 & 53-14 

52 to 54-2 to 4 

54-9 & 10 
54 & 55-12 & 13 
52-14 

53-l 1.600 G.R. 
52 & 53-3 1,600 G.R. 
55-7 2,500 U.-G.R. 

53-8 & 9 
51 & 52-8 

TABLE XIII.-Soil Areas of Black Soi1 Zone-Continued 

Acres Topography Classification 

G.-V.G.A. 
E&P..GF~.A, 

G.P. &F:A: 
G.P. % F.A. 

Remarks 

?% 
1:500 

600 
1,000 

1,000 

600 
10,000 

11,506 

13,000 

500 

%t 

3.500 
4,500 

L.-U. 
L.-U. 

LS. 
L. 

G.R. 

U. 
L.-U. 

u. 

L.-U. 

G.R. 
L.-G.R. 
U. 

KG.R. 

G.P. & F.G.A. 

F.G.A. 
G.A. 

G.P. & F.G.A. 

G. to Ex. A. 

G.A. 
V.G.A. 
F.G.-G.A. 

3 areas. Deep black surface. Fairly uniform. 
A basin. Deep black surface. Numerous hay meadows. 
Deep black surface. Shallow peat in spots. 
Old creek bed. Poorly drained. Portions marshy. 
2 areas. River benches. Portion is somewhat saline. Marshes 

with fair hay. 
A draw with drain and some marshes. Somewhat choppy 

topography. 
A valley. Solonetz soils around marshy spots. 
A glacial area that has had some alluvial sorting. Deep black 

surface. Solonetz soils in patches. 
2 areas. Low marshy land tut by drains. Has spots of good. 

well drained, lands. 
4 areas. Deep black surface. Very few stones. Very little 

waste land. Subsoll medium to heavu. 
Bench land. Slightly sandy. 
Deep profile. Considerable very fine Sand. 
The slightly higher land in the flat. The A horizon averages 

8n to 1OfJ deep. 

F.A. Basin area. Marshy. Spots of silty deposition is F.G.A. 
F.G.P. &Pr.F.A. 4 areas. Flats. Salty and witb bed rock close to surface. 

Shallow surface. 
G.P. &J?.-F.G.A. 2 areas. In flat. Salty with bed rock close. Spots, of slightly 

deeper refile. 
;G.;,$.G.A. Residual c ay on hi11 slopes. Will erode with the water. P 

G’.P. to F.G.A. 
Edge of river. Shallow covermg over the bed rock. 
Variable area: &&d loam and residual clay. Choppy topo- 

%: & G.A. 

F.G. & G.A. 

G.A. 
F.G.A. 
V.G.A. 

V.G.A. 
V.G.A. 

graphy. Nunïerous marshes. 
Area between creeks. Some stones. 
Mainly high land. Fairly deep black surface. Few stones. 

Occasional gray spot. 
3 areas. Average If/ to 8” black. Some long fairly uniform 

slopes. Some stones. 
A slope tut by draws. Heavy subsoil. 
Contains some drains and marshes. 
2 areas. Lower areas with fairly deep black surface. Spots 

poorly drained. 
Basin area. Deep profile. Contains some drains. 
Deep black surface. Some lighter streaks and some degraded 

spots. 



+ 

‘g.gg 
. . . 

I‘ 

43.4. 

4.3.2/6. 

4.3;6. 

52 & 53-8 
50 to 52-2 to 4 

52-7 
52-1 to 54-2 

54-2 

‘1 50 & 51-13 & 14 
<‘ 54-12 

4.5.3. 
4.5.2/5. 

4.51~6. 

54-12 
54-13 % 14 

56-12 
55-13 to 56-14 

46.3. 55.5 & 6 

Clay Loam 
4.1.6. 
4.2,‘O.Z. 

’ ;;-2” 53-3 

4.2.2/4. , 52 & 54-4 to 7 

4.3.2. 52 & 53-6 & 7 
4.3.2/6. 52-7 

4.5.2/6. 52 & 53-l 
4.5.6. 49 & 50-14 
4.6.3. 52-2 & 3 
Clay 
4.1.6. 52 to 54-7 

C:;:;g: 1 . 53-5 52 & 53-6 & 7 

Mixed 
53 & 54-l & 2 
55 & 56-14 

1.806 
5,000 

900 
12,000 

2.500 

700 
3.000 

35.060 

900 

500 
Looo 

3% 

800 

32 
50:oO0 

2:::: 

900 
600 
600 

3%i 
30,000 

7.000 
7,000 

u. 
U. 

U:-G.R. 

G.R.-R. 

%!i.R. 

L. 

U. 

E-U. 

Z-U. 

L. 

L.-U. 
R.-H. 
G.R.-H. 

U.-G.R. 
U. 

L.-U. 
L.-U. 
L.-U. 

kg 
G.R.-R. 

$.R.-H: 

C.A. 
G.-V.GA. 

Basin around lake. Spots of slightly restricted drainage. 
High land. Average 8/! black surface. Topography slightly 

hmw. 
G:A: 
F. & F.G.A. 

I?f FvG.A* . . 

F.G. & G.A. 

F.A. 

G.A. 
F.G.A. 

Pr.-F.A. 
P. & Pr.-F.A. 

F. to V.G.A. 

Pr. % F.G.A. 
F;g & FGGAA. 

. . 

few stones. 
F.G.-G.A. 
P. & Pr.-F.A. 

A drain. Solonetz soils in spots. 
A creek flat. The waxy B, horizon is continuous. 

F.G.A. A creek flat. Portions have poor drainage. 

V.G.P.&F.A. 
G.-V.G.A. 
F.G.-G.A 

A basin with hay meadows. Contains some arable alluvial soil. 
A basin area. Deep profile. Very little waste land. 
High hills with long slopes. Subsoil is a heavy clay till. 

Occasional bed rock outcrop. Solonetz soils in low spots. 

Basin area. Some marshes. Heavy subsoil. 
Subsoil heavy and slightly waxy. Occasional spot of well 

developed,solonetz SO%. - 
2 areas. Portions of low land. Heavy subsoil. Bed rock shale 

fairly close in spots North end of north area G.A. 
Along drain. Variable. Humpy topography. 
Basin area. Some marshes. Waxy B, horizon continuous but 

A horizon fairly deep. 
Part of large flat. The A horizon varies from 6’r to 12/! deep. 

Some salts in Bs horizon. 
On bench land. Somewhat marshy. The A horizon averages 

about 71, deep. 
A low slightly~marshy area. Receives drainage from higher land. 
Part of the river flat. Spots of restricted drainage and solonetz 

soil. 
A draw. Salts nd solonetz soils. 
2 aFaashedLow and marshy. Thé A horizon is shallow. Spots 

Depressional area. Partly hay meadow. 

A low flat area. Has many large surface boulders. 
Very heavy subsoil. Shallow profile on knolls and steeper slopes. 
Heavy subsoil. slightly waxy. Some solonetz soils around 

marshes. Hilly areas are pasture lands. 
Fairly high land. Occasional stones. A heavy subsoil. 
3 areas. A basin at Upper end of the large clay area. Very 

A variable area. Spots fairly heavily tree covered, 
A z;;;hesSand pockets tbroughout. Solonetz SOI~S around the 
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PODSOLIC (WOODED) SOIL ZONE 

It was stated in the section on color zones that between the 
black soils and the strongly degrtided wooded soils there is a 
fairly wide area in which both black and gray soils occur. 
This mixed area is separated by a zone line from the more 
strongly degraded soils to the north. In general, much of the 
soi1 in the north third of the Vermilion sheet is podsolic. 
Podsolic soils are degraded soils. They are formed under 
humid soi1 moisture conditions, conditions that are the result 
of a fairly high rainfall and a dense forest caver. This humid 
condition causes a rapid decomposition of the organic material 
(leaves and roots) that collects on or near the surface of the 
soil. The products of the decomposition partly pass out into 
the air as a gas and are partly carried down to the lower 
horizons of the profile by the percolating water. This 
leaching produces the light color of the surface soi1 in the 
wooded areas. The greater the degree of podsolization or 
degradation, the lighter, usually, is the surface soil. Three 
sub zones have been recognized in this area called respectively 
5.0.0, 6.0.0, 7,0.0, representing increasing degrees of degrada- 
tion (see system of classification, page 32). In general on 
Alberta’s podsolic soils, the use of legumes in the rotation and 
the application of fertilizers are both necessary. 

Below is given a description of the major groupings in 
this area. Table XIV gives the main characteristics of each 
individual soi1 area. It should be stated here that the classi- 
fication rating given in this table and appearing on the soi1 
rating map does not take into consideration the cost of clearing 
away the tree growth prior to cultivation. 

PodsoEic SoiEs East of Frog Lake 
Lying north and east of a line joining Frog lake and Onion 

lake is an area mapped as 7.2/8.2. loam. This area is mainly 
strongly leached glacial loam in gently rolling to rolling topo- 
graphy. However, scattered throughout the area are numerous 
muskegs. The fraction 2/8. on the map, therefore, indicates a 
mixture of glacial deposition and organic accumulation. 

The area is a11 tree covered, some a fairly heavy growth 
and some burnt over (see Plate 9, fig. 1). The till is quite 
stony throughout.. The A, horizon is generally deep averaging 
over 6 inches. The surface is quite sandy, containing con- 
siderable coarse grit. 

There is practically- no cultivation in this area. Much of it 
should be left as permanent wood land. Some of the more 
marshy spots are good pasture. 
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Bloc--Gray Transition Soils between EZk Point and Frog Lake 
‘Lying principally north of Saskatchewan river and be- 

tween Elk Point and the zone line east of Frog Lake is a 
grouping of black-gray transition soils. They are mapped 
mainly as 5.2.2. loam, 5.5.2. sandy loam, loam Sand and Sand. 

The main area of 5.2.2. loam is on the east side between 
Laurier and Christopher lakes. It is in gently rolling to hilly 
topography and is partly tree covered. Its arable value de- 
pends mainly on the topography. 

Around Laurier Lake is an area of Sand and coarse sandy 
loam of undulating to gently rolling topography. This area 
is fairly strongly leached and has a heavy tree caver. Many 
lakes lie within the area. It is suggested that this area could 
best be left as a reserve mainly for playground purposes. 

The area around Christopher lake is also quite sandy and 
somewhat rough. Some .of it is at present cultivated. How- 
ever, it is only poor to fair arable land and might best be 
used as hay and pasture land. 

There is also a fairly large area of light textured soi1 be- 
tween Mooswa and Elk Point and south of Heinsburg. These 
vary from loamy sand to fine sandy loam, mapped mainly as 
5.5.2. and are of undulating to gently rolling topography (see 
Plate 9, fig. 2). In general the Sand deposition is quite deep 
and is mainly medium to find Sand. The very light areas 
would be best seeded to grass. Small muskegs with spruce 
and jack pine caver are found in this area. 

GZaciaE SoiEs between LandonviEEe and Hairy HiEE 
This section describes the soils of the Viking moraine that 

are mainly podsolic (wooded). In general it includes that 
portion of the moraine lying north of a line joining Hairy 
Hill, Lake Geneva, and Landonville. Described under a 
separate heading are the soils between Two Hills and Brosseau, 
and the sandy soils around Slawa. 

Practically the entire area is morainal and has from un- 
dulating to hilly topography; mainly gently rolling to rolling. 
Excluding the hilly portions and some steep banks along the 
draws, most of the area could be considered as arable from 
the standpoint of topography ( see Plate 8, fig. 3). There are 
quite a number of fairly large permanent lakes as well as 
numerous small sloughs and marshes. There are very few 
peaty areas. This area was and in many places still is over 
75 percent tree covered. The tree growth is mainly poplar 
and willow with a few spruce, pine and birch. Some of the 
trees are fairly large. There are stones throughout the area, 
but in general they are not numerous. 
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The surface texture in this area is much like the other 
portions of the moraine lying to the south, excepting possibly 
slightly heavier; some is mapped as heavy loam. The parent 
till is also darker and in general appears heavier than in the 
moraine farther south. There is a light textured area in tp. 
56, ranges 13 and 14, mapped mainly as 5.5/2.2. mixed sand to 
loam. This area is quite variable, portions are nearly a11 tree 
covered, quite rough and have a deep fairly coarse sandy 
deposition. Most of the soils of this area are mapped as 5.2.2., 
6.2.2., or 7.2.2.’ The 5, 6 and 7 represents different degrees 
of degradation. (For a description of these zona1 numbers 
the reader is referred to page 32). There is a considerable 
amount of black soi1 in the zone 5 areas. In general the soi1 
south of Vermilion river is mapped as 5 and 6, that between 
the Vermilion and Saskatchewan rivers as 6 and that north of 
Saskatchewan river as 6 and 7. The following profile taken 
in sec. 2, tp. 55, range 9, is fairly representative of the medium 
to strongly degraded soils of this area inapped as 6.2.2.: 

O”- 3” Ao and AZ-Black and friable. 
3!?- 6’) A-Light gray brown cloddy with a tendency to platines. 

In the road cuts the surface of this horizon puddles. 
8”-20” B,Brown to dark brown clay loam to light clayi breaks 

in small fairly regular cubes. 
20”-30” B&imiIar to B, excepting that the fragments are more 

irregular. 
36”-40” Bca-Brown massive structure, medium lie concentratio+ 
40”- C-Clay till containing few stones. Light brown with small 

lime specks. 

In the 7 areas the A,, and A, is generally shallower than 
given in the profile above and the A, generally thicker. 

Three profiles from this area averaged 0.14 percent nitrogen 
in the surface foot. This is a low nitrogen and, therefore, a 
low organic matter content and indicates the need to grow and 
plow under legume crops on these degraded soils. Experi- 
ments conducted to date would clearly prove that these 
strongly degraded soils must have their fertility increased, if 
they are going to produce even reasonably satisfactory yields. 
The arable rating of these soils depends among other things 
on the topography, the extent of degradation and the cost of 
clearing the trees. However, in a general way the 5 soi1 areas 
are Fairly Good to Very Good arable lands. The 6 soi1 areas 
are Fair to Good arable lands, and the 7 soi1 areas are Poor to 
Fairly Good arable lands. 

Areas that are strongly degraded, heavily treed and of the 
rougher topography phases might best be left as wood lands 
to provide the neighboring farms with a permanent wood 
supply. It would also tend to maintain a more desirable 
water supply. 
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Series 

Sand 
56.2. 
rq?arse) 

Location 

55-l & 2 

55 & 56-3 

5.5.2. 56-12 & 13 

5.6.2. 55-4 & 5 

Loamy Sand 
5.5/2.2. 53-12 

5.5.2. 54 & 55-2 

.I 56-5 & 6 

Sandy Loam 
5.5/2.2. 56-6 & 7 

a< 53-11 

r< 51 & 52-11 & 12 

5.5.2. 55-4 *a 55 & 56-4 & 5 

5.5.2. 
(coarse) 
5.5.2. 

56-4 

56-5 

Fine Sandy Loam 
. 5.5/2.2. 53 & 54-7 & 8 

5.5;2. 
5"6-f4 55-4 

<< 56-12 

TABLE XIV.-Soil Areas of the Wooded or Podsolic Soil Zone 

Black gray Transition Sub-zone 

Acres Topography C!assification 

10,000 

3,500 

2,500 

3,000 

3,500 

4,500 

7,000 

4,000 

2,000 

10,000 

500 
9,000 

4,500 

100 

7.000 

" 

G.R. R.. & F.G.P. 

U.-G.R. F.G.-G.P. 

G.R.-R. P. & w. 

G.R-.-R. P. & w. 

R. P. & w. 

U.-R. F.-F.G.A. 

G.R.-R. G.P. & F.G.A. 

U. & G.R. P. & F.A. 

G.R.-R. 

G.R.-R. 

z--~~~ - . 

G.R. 

R. 

G.R.-H. 

L.-U. 

Il. 

G.P. & F.G.A. 

F.A. 

F.-F.G.A. 
F.G.-G.A. 

Pr. to F.G.A. 

F.A. 

F.-F.G.A. 

E2 . . . Contains some fairly light textured streaks. More degraded 
towards the east side. 

F.G.A. Occasional stones. A basin. 

2 amas. Quite variable. Mainly trees and meadows. 

2 ?~a;. Along lake and drainage from lake. Spots slightly 

Rough area of medium to coarse sand, nearly a11 tree covered. 
. Cultivated spots best seeded to grass. 

Marshes and muskegs. Considerable tree caver. . 

Fairly stony. Some fairly heavy woods. Occasional slightly 
heavier spot with deep black surface. These are arable. 

Basin area. Medium to fine Sand. Loamy- surface and sand 
subsoil. 

2 areas. Medium to coarse Sand. Occasional dunes. Rolling 
area has jack pine caver. 

2 areas. From few to manv stones. Contains grave1 nits and 
some marshes. -. - 

A stony till with sand streaks. Generally deep black but spots 
degraded. 

A variable area. Considerable tree caver. Manu lakes and 
marshes. 

At edge of marsh, a ridge and slope, subsoil sandy. 
A deep sandy deposition. Some lower marshy spots. Fairly dark 

colored surface. 
2 areas. Around the lakes. Some jack pine ridges. Generally 

fairly deep black. 
On edge of draw. 

Contains glacial loam knolls. Considerable tree caver. Numerous 
lakes. 

Hiil and slope. 



Series 

Loam 
5.2.2. 

.I 

‘< 

,< 

,a 
5.2.2. 

.I 

I. 
II 
‘. 

5.2.2/4. 

5.2.4. 

5.2.6. 

5.5/2.2. 

5.3.2. 

5.5.2. 

Location Acres Topography Classification Remarks 

TABLE XIV.-Soi1 Amas of the Wooded or Podsolic Soi1 Zone-Continued 

54 82 55-l & 2 
54 to 56-2 & 3 

54 & 55-3 & 4 

55 & 56-3 & 4 

55 & 56-4 & 5 

54-5 & 6 
55 & 56-5 & 6 

55 & 56-6 & 7 

54-10 & 11 
55-10 & 11 

53-11 & 12 

52 & 53-12 
53 & 54-12 
55 & 56-13 % 14 

56-10 & 11 

48 & 49-6 to 8 

49-7 & 9 

55-3 & 4 

55-6 

53 & 54-4 & 5 Fairly deep black with slight degradation to spots of fairly 
strongly degraded. Somewhat sandy but subsoil generally 
heavy. 

56-12 600 G.R. F.G.A. River bench with slope to river. 

6,500 
35,000 

2,400 

16,000 

4,300 

3.000 
6,000 

32,000 

2,500 
7,000 

6.500 

4,000 

18:” 

18,000 

G.R.-H. 
R. 

G.R.-R. 

U.-R. 

G.R.-H. 

G.R.-R. 
IJ.-G.R. 

G.R.-H. 

R. 
G.R.-R. 

G.R.-R. 

R.-H. 
G.R.-R. 
G.R.-R. 

U.-H. 

28,000 G.R. 

2.500 G.R. 

8.000 G.R.-R. 

2,500 U. 

13.000 L.-G.R. 

;. 2 ;:A:“. 

G.P. 

F.G. & G.A. 

P. & F.G.-G.A. 

G.ZA. 

F.G.P. & F.G.A 

F.G.A. 
F.G. & G.A. 

F.G.A. 

F.A. 
F.G.A. 
F. to G.A. 

F.G. & G.A. 

F.-F.G.A. 

F.A. 

F.G.A. 

G.A. 

G.A. 

Medium to shallow black surface. A heavy subsoil. 
Fairly stony witb gravelly knolls. Trees on north slope. Much 

is rolling to hilly with fairly steep slopes. 
A ;;dn~ at the edge of the nver. Very stony. Spots of arable 

_-_-. 
Some stones. A large percentage of the area has a fairly deep 

black surface. 
2 areas. High land with some steep slopes. Subsoil fairly heavy. 

Mixed black with degraded slopes. 
A lower area. Contains some Sand pockets. 
A mixed area. Some fairly well sorted spots. Also mixed 

black and degraded. 
Mixed black and degraded. More black in north portion. 

More .degraded on the rougher slopes. 
2 areas. Slopes to draw. Fairly stony. 
Lower than surrounding area. Spots of very stony land. Some 

deep black. 
Occasional stones. Over half is black soil. Medium to heavy 

subsoil. 
Stony knolls. Considerable tree cowr. ’ 
Fairly stony with very stony ridges. 
4 a;oydedSome stones. Spots of humpy topography. Slopes 

Some stones. including large boulders. Average of 8ff black 
and 2tf of leached A,. 

About 50% tree coveréd; sapling poplar. Numerous marshes. 
Waxy subsoil. 

2 areas. Basin area. The A horizon is fairly deep. Degraded 
soi1 on slopes. 

Contains many lakes and drains. Spots stony. Grave1 and 
sandy pockets. 

A slight northeast slope. Average of 4rf or 5/1 of black. 
Occasional gray spot. 



Heavy L0arn 
52;2. 53-5 3,000 

<< g-f&“;” ?5E 
a< 52 & 53-7 & 8 to 54-10 32:OOO 
‘4 56-7 & 8 

5.2.2/4. 49-8 

Clay Lomn 
5.2.2. % 6 . . ;i & 5;:; 

‘4 52-7 & 8 

MiMd 
5.5/2.2. 55-8 & 9 

II 55 & 56-12 to 14 

6.5.2. 56-4 II 55 & 56-5 
Sandy Loam 
W: GV. 

LQam 
6.2.2. 

55 & 56-10 3,oM) 
56-5 600 

55-9 to 55-11 

lx:;: St. 55 & 56-10 
53 & 54-11 % 12 

18,000 

?E 
10:000 

4,000 

5.500 

3,500 
1,500 
2,200 

5.500 

18,000 

35,OGQ 

5:5: 

H. P. & w. Some large trees. High hills and deep valleys. 
G.R.-R. F. to G.A. Slopes wooded. Fairly stony. Mixed black and gray. 
R.-H. P. & W. & F.A. High hills with long slopes; contains some marshy hay land. 
G.R.-R. F.G.-G.A. 3 areas. Some stones. Contains considerable black soil. Po~lar 

G.R.-H. 

G.R.-R. 
G.R.sR. 
G.R.-R. 

and willow trees. 

p %Y F.- 
Area south of river. A very heavy subsoil. Shaley in spots. 

F. & F.G.A. 
Fairly dense tree caver. 

Fah-ly stony. Contains many low marshy spots. 
P. & G.A. Cut by deep drains. Upland has fairly deep black surface. 
F. & G.A. Some stones. Some lighter textured streaks. Uncultivated 

GR-H. 

G.R. 

W. & F.-F.G.A. 
portion about 5oo/o treécovered. 

Th;l”y portion 1s best used as woodland. Some fairly deep 

F.G.A.A Higher ‘land. Mixed shallow black and slightly degraded. 
Transition from podsolic basin. 

. 
Fi:-“. 
G.R.-R. 

;,G&T. & F.G.A. Heavy tree caver. The arable land is in the rolling portion. 
Shght slope to the north. 

F.G:A: Higher land. Subsoil fairly stony. Mixed black and somewhat 
degraded. 

G.R.-R. Pr.-F.G.A. Quite stony. Streaks of coarse Sand. Contains patches of good 
arable land. 

G.R.-R. F. to G.A. 2 areas. Generally high land with some marshes’ and lakes. 
Some sand streaks. Subsoil generally medium heavy. 

Moderately degaded Sub-zone 

G:aR. Lakes muskeg and Sand ridges. Best use as a local resort. 
Upland and lape to creek. Deep Sand deposition. 

G.P. Contains small muskegs. Scattered tree caver. 
W. Jack pine muskeg. 

G.R.-R. F.G.A. Some stones. Average of 2rf of A, and 6tt of AZ. Fairly heavy 

G.R. P. & w. 
G.R. F.G.A. 

poplar caver. 
On edge tif gravelly basin. Very stony. 
Quite stony. Has spots of fairly badly degraded soil. 



TABLE XIV.-Soil Areas of the Wooded or Podsolic Soi1 Zone-Continued 

Series Location 

Heavy Loam 
6.2.2. 52-8 to 53-9 

6‘ 54 & 55-8 & 9 

8‘ 56-8 to SS-10 
<< 54 i?z. 55-10 & 11 

‘8 53 & 54-11 

6.3.2. 52 & 53-7 & 8 

Clay Loam 
6.2.2. 54 & 55-9 & 10 

Mixed 
6.5/2.2. ‘< 

L0m 
72;2. 55-56-5 & 6 

56-9 & 10 

7.2/8.2. 55 % 56-l & 2 

Heavy Loam 
7.2.2. 55 & 56-10 

Acres Topography Classification Remarks 

5.500 
27,000 

3,500 
8.000 

8,500 

13.000 

G.R. 
U.-H. 

GIR.-R. 

R. 

U.-G.R. 

F.G.A. Some stones. Contains considerable only slightly degraded soil. 
P. g,GWA & F.- 2 areas. Hrllv land malnlv woodland. The A, horizon is gener- 

F. % F.G.A. 
F. & F.G.A. 

w. & Pr.-F.A. 

F.G.-G.A. 

ally fairly-thick. The A, varies from 1 to 3 inches. 
Some stones. Fairly’ heavy tree caver. Some dark colored spots 
Some small muskegs. Average of 4” A,. Long fairly uniform 

dopes. 
Strongly rolling. Uncultlvated portions, nearly completely tree 

covered. Considerable stones. 
Few stones. Average 2’?-3rr black A, and 4fT of Aa. Some 

peaty spots. 

6,066 R. F.A. Fairly stony. Average 2~~-3~~ A, and 6rf of AY West end has 
fairly heavy woods. 

7.000 G.R.-H. 
10,000 R.-H. P: B E: Mixed loam and sandy ridges. Fairly heavy tree caver. 

From 50 to 75% tree covered. Has sand streaks. Numerous 
marshes and creeks. Ita best use should be as reserve. 

Strongly degraded Sub-zone 

6.000 
23.000 

50,090 

900 

U.-H. W. & F.G.A. 
U.-R. 

Hilly portion falrly heavily wooded. Some lighter streaks. 
P. 8r W. & F.A. Fairly stony. Average of 1” A1 and 6tt A,. Tree covered area 

best left as woodland. 
G.R.-R. P. & w. Burnt over area. Quite stony. Deep A, horizon. Many lakes 

- and muskegs. 

R. P. & w. High land. Heavy tree growth. Fairly stony. 

I  , 
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CHEMICAL COMPOSITION OF SOILS 

The nitrogen, phosphorus, calcium, magnesium and the soi1 
acidity were determined on about 220 soi1 samples from the 
Wainwright and Vermilion sheets. The potassium and the 
alkali, or water soluble salts, were determined on a smaller 
number of samples. A few of the more representative soi1 
profiles are reported in Table XV. These profiles were 
selected to give a fairly representative coverage of the prin- 
cipal soi1 types and zones in these two sheets. 

The. nitrogen content, which is directly related to the 
organic matter content, varies greatly in this area. In general, 
it increases from south to north, that is from the dark brown 
soils, through the shallow black, and into the black soi1 zone. 
In the northern portion of the Vermilion sheet, however, the 
black-gray transition and the gray soi1 zones occur and there 
is a Sharp decrease in the nitrogen content in these soils. The 
average nitrogen content in the surface foot of the dark brown I 
soils was 0.16 percent (21 samples), shallow black soils 0.255 
percent (39 samples) and black soils 0.32 percent (22 samples) . 
Six sandy soils from the black zone averaged 0.15 percent 
nitrogen. This nitrogen content appears low for the black 
soi1 zone. A little podsolic degradation has taken place over 
much of this area. When dried these surface soils show a 
slight grayishness-not sufficient, however, to map as gray- 
black transition. . 

In the podsolic soils, that is the black-gray transition and 
the gray soils, the surface foot nitrogen averaged only 0.169 
percent nitrogen (10 samples) . 

There is also considerable variation in the nitrogen content 
within any one zone. In the.dark brown soi1 zone, the nitrogen . 
in the surface foot varies from as low as 0.03 percent (Wain- 
Wright sands) to 0.26 percent in a loam sample (north of 
Hughenden) . In the shallow black, there is a variation of 
from 0.07 percent (loamy Sand) to a high of 0.39 percent 
nitrogen in a loam northwest of Islay. The black soi1 zone 
varies from a low of 0.06 percent nitrogen in the surface foot 
(loamy Sand) to a high of 0.42 percent in the 4.3.2. loam north 
of Dewberry. 

In practically all of the normal profiles analyzed from the 
dark brown, shallow black and black zones, there was found a 
gradua1 decrease in nitrogen from the surface down. How- 
ever, some of the solonetz soils within these zones showed a 
slight increase in nitrogen in the B, horizon, as compared to 
the A,. In many of the podsolic or gray wooded soils, there is 
a Sharp drop in nitrogen in the A, (leached horizon) and then 
a slight increase in the heavier textured B, as compared to the 
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4 This tendency is evident in the 5.2.2. loam and 7.2.2. 
loam profiles reported in Table XV. 

Nitrogen in the soi1 is retained principally in the form of 
organic matter. This organic matter has been accumulated 
from the decay of the native vegetation over a long period of 
years. A grain-fallow system of farming, wind erosion and 
water erosion have a11 tended to reduce the proportion of 
organic matter in the soiI, with a consequent reduction in fer- 
tility. Every effort should be made to build up and maintain 
the organic matter. This is particularly urgent in the sandy 
soils, and in the podsolic soils, both of which are naturally low 
in organic matter. 

The average phosphorus content of the surface foot of the 
dark brown soils analyzed was 0.059 percent (12 samples), of 
the shallow black soils 0.07 percent (21 samples), black soils 
0.075 percent (22 samples), and in the podsolic soils 0.056 
percent (12 samples) . The two samples of peat analyzed aver- 
aged 0.118 percent phosphorus. It is noted that there is not 
as great a difference here between zones as in the case 
of the nitrogen averages. Phosphorus in a minera1 element 
and the total amount in the soi1 is directly related to the 
soil’s parent material. Sandy soils are usually low in phos- 
phorus. The phosphorus is generally highest in the surface or 
A, horizon, generally decreasing in the A, and B,: there may 
be a slight increase again in the B,, or C horizons. The 
sample lowest in phosphorus was the 7.2.2. loam north of 
Onion lake, with only 0.02 percent in the surface foot. The 
highest phosphorus, excluding the peat samples, was a 4.3.2. 
loam at Lafond, with 0.111 percent in the surface foot. 

The calcium analyses of the soils in these two sheets gave 
. wide variations though few were particularly high. The 

solonetz soils on the west side of the area averaged about 0.5 
percent Ca in the surface and about 2.5 percent in the B,, 
horizon. The glacial soils in the Viking moraine were also 
low to medium in calcium content, with an average of about 
0.7 percent in the surface and 2.6 in the Ben horizon. The large 
area of Wainwright sands is also quite low in calcium. No 
B,, horizon was found at 4 feet where sampled. However, in 
some of the waterlain soils, for example in the level to un- 
dulating areas east of ,Wainwright and west of Two Hills, the 
calcium in the surface is average, but in theB,, horizons there 
is up to 5 or 6 percent. The depth of the lime accumulation 
horizon from the surface varies from about 20 to 24 inches 
in the dark brown zone to 24 to 40 inches in the shallow black 
and black zones, to around 4 feet or more in the gray wooded 
(podsolic) soils. 

. 
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. Magnesium analyses in the surface or A horizon varied 
from 0.13 percent in a 3.3.6..loam north of Bruce, to 0.84 per- 
cent magnesium in a 4.2/0.2. clay loam sample on the western 
slopes of the Jumbo hills north of Lloydminster. The average 
magnesium in the surface of the solonetz soils was 0.30 percent 
while in the glacial soils, it averaged 0.40 percent. In the lime 
concentration layer, the magnesium ranged from a low of 
0.64 percent (a solonetz profile) to 1.67 percent in a 3.6.2. 
loam. The average magnesium in the B,, horizon for a11 
samples was approximately 1.00 percent. These figures for 
magnesium, both in the surface and in the subsoil are some- 
what lower in this area than in some other surveyed areas, 
particularly those in the western portions of’ the province: 
ones affected by the Rocky mountain glaciation. 

Calcium and magnesium are generally lowest in the surface 
and highest in the B,, horizon. This is due to the fact that 
being slightly soluble, they are carried downward by the 
penetrating rain water and deposited in the B,, horizon, which 
is the average depth of penetration of the rainfall. Some of 
the calcium and magnesium found in the surface horizons is 
due to their return through the plant roots. 

The potassium content was fairly constant throughout the 
area. The variation in the surface was from a low of 1.02 
percent (in the A, of a 7.2.2. loam near Onion lake) to 1.66 
percent in the A of a 3.6.2. loam east of Wainwright. In the 
subsoil the range was from 0.92 percent in a 2.3.2/6 H.L. south 
of Sedgewick to 1.76 percent in the B, of the 7.2.2. loam. Con- 
sidering a11 analyzed samples the surface averages about 1.35 
percent potassium and the subsoil about 1.50 percent which is 
just a little lower than in the southern part of the province. 

Some of the other elements essential for plant growth, 
namely iron, sulphur and others, are generally present 
in large quantities in relation to trop requirements. On many 
of the strongly leached podsolic or gray wooded soils in this 
province, sulphur appears to be an exception. On these soils 
many crops, especially legumes, Will respond to the application 
of sulphate fertilizers. The sulphates in the soi1 are somewhat 
soluble and appear to have been leached out, under the humid 
soi1 moisture conditions prevailing in the heavily wooded areas. 

Two peat profiles were analyzed, one of which is reported 
in the table. The nitrogen in the surface foot was 1.43 percent 
in a sample north of Brosseau along the Saskatchewan river 
and 2.83 percent in the peat in the morainal area north of Clan- 
donald. However, since most of this nitrogen may be in the 
form of undecomposed organic matter, it becomes available to 
the plant fairly slowly. The nitrogen in the minera1 soi1 
below the peat was low, being only 0.17 percent. The 
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phosphorus in these peat samples was as high or higher than 
in the adjacent black soil. There was 1.59 percent calcium in 
the surface of one sample and 9.24 percent in the other surface 
sample. In this latter peaty area (in sec. 16. tp. 56, rge. 12, 
W.4), the clay underlying the peat contained 23.6 percent 
calcium, or 59 percent calcium carbonate (limestone) at a 
depth of 24 to 30 inches. This could be classed as a marl 
deposit. The magnesium content of this. peat and of the 
underlying clay was under 1 percent. 

The potassium in the peat samples was considerably lower 
than in the surrounding soils. However, many of the peat 
soils are low in potassium. 

Most of the peat soils in this area are the grass or low- 
moor peats; sometimes called the high lime peats. These are 
usually richer in plant food than the moss or high-moor (fre- 
quently acid) peats lying to the north and west. In experiment- 
a1 work conducted by the soils Department of the University of 
Alberta, it has been found that most peats Will respond to 
applications of barnyard manure to stimulate bacterial de- 
composition and to commercial fertilizers containing nitrogen, 
phosphorus and potassium. 

The figures compiled in Table XV give the total percents of 
elements present. They indicate in part’ the potential pro- 
ductive value of the soil. If these figures are converted into . 
the number of crops theoretically producible, it would seem 
that there was enough of essential plant foods, except nitrogen 
and phosphorus on the badly leached or 7.0.0. soils, for a few 
hundred crops. It is known, however, that only a small per- 
centage of the total plant food present is in a readily available 
form. As a result, plant growth may be retarded by the lack 
of one or more elements, even though there is a relatively large 
total amount of that element in the soil. The rate at which 
these plant foods are made available cari often be hastened by 
better methods of tillage and soi1 management and by rotation 
of crops. 

Much of the available plant food cornes from decomposing 
organic matter. Therefore, rotations should be used which 
Will tend to maintain the soi1 organic matter content up to 
an adequate level, particularly on the sandy soils and the 
badly leached (podsolic) soils. 

In examining the soi1 reactions (the pH) in Table XV, it is 
seen that most of the samples are near the neutral point (pH7). 
The extreme variation is from a low of pH 5.1 in the surface 
4 inches of a 3.6.6. loam north of Bruce to a high of 8.8 in the 
B,, horizon of a 4.3.2. loam in the flat basin southeast of Dew- 
berry. In general, the surface varies from about pH 6 to 7 and 
the lime layer from about pH 7.5 to 8.5. The pH of the A, 
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horizon in both the solonetzic soils and the podsolic soils is 
usually somewhat lower (more acid) than the A, horizon 
above it or in the B, horizon below it. Usually an abnormally 
high pH indicating an alkali condition, or a low pH an acid 
condition, in the surface soil, should be viewed with suspicion. 

TABLE XV.-Chemical Composition of Bepresentative Soi1 Profiles 
Percent 

+P” N. in 

SaE?e In 
1st P 

inches Horizon N 12/f 
Ml” Ca Mg K pH 

2.2.2.-Loam in gently rolling area-U-24-1-4 
1704 O-5 A 0.23 0.16 0.076 0.062 0.64 0.39 
1705 5-14 Bl 0.11 0.052 0.55 0.50 
1706 14-24 &a 0.04 0.053 3.32 1.00 

1727 o- i 
i.3.2.-Loam in undulating area-28-41-10-4 

B, 0.21 0.16 0.070 0.059 0.40 0.37 
1728 7.16 0.10 0.044 0.45 0.49 
1729 16-24 B? 0.05 0.042 0.56 0.37 
1730 24-30 &a 0.04 0.054 1.74 0.65 

2.6.2~Loamy Sand in undulating area-28-42-6-4 
1715 O-12 A 0.07 0.07 0.035: 0.035 

3.2.2.-Loam iu rolliug area-22-48-10-4 
1664 O-6 A 0.48 0.29 0.117 0.081 0.53 0.33 
1665 6- 9 AZ 0.09 0.044 0.30 0.41 
1666 9-14 B1 .0.08 0.047 0.29 0.60 
1667 14-20 Bz 0.07 0.039 0.31 0.66 

9.3.2.-CIay Loarn in gently r&&g area-13-51-4-4 

7.3 

id 

si 
718 
8.4 

J.19 5.6 
1.11 5.2 
1.38 6.0 
1.40 '7.0 

1776 5:10 Â/B 0.46 0.32 0.099 0.081 0.69 0.63 1.52 
1777 0.27 0.070 0.63 0.74 1.68 
1778 10-18 B, 0.12 0.061 1.29 1.00 1.68 
1779 at 30 Bca 0.07 0.070 2.92 1.13 1.67 

3.5.2,Lwm iu ,unduMng valley-8.51-5-4 
1772 0- 4 
1773 4- 9 

A/B 0.36 0.21 0.078 0.060 0.78 0.34 
0.17 0.062 0.55 0.35 

1774 'g-18 B, 0.06 0.034 0.44 0.30 
1775 20-30 Bz 0.05 0.050 0.58 0.39 

3.6.2.-Loam in level to kdulating area-33-44-6-4 
1690 0.41 0.31 0.081 0.072 0.60 0.62 1.66 
1691 

8:1! ii 
0.12 0.053 0.66 1.00 1.69 

1692 18-28 Bca 0.061 5.46 1.67 1.50 
1693 at 36 C 

::2 
0.057 3.40 1.65 1.63 

3.1.6,aeavy Loam in undulating to depressional ares-35.47-14-4 
1746 z B, 0.30 0.17 0.081 0.065 0.32 0.22 
1747 0.15 0.062 0.26 0.43 
1746 14-20 &a 0.05 0.053 1.90 0.54 1.25 

4.2.2.-Clay in rolliug area-3-53-7-4 

6:: . 
2: 
6.5 

E 
6:8 

1824 o- 2 
2 

& AI 
02; 

$31 0.175 0.084 0.41 0.59 
1825 2- 9 

0:19 

0.064 0.55 1.09 6:: 

1826 9-18 BI 0.069 0.56 1.07 1827 36-40 &a 0.08 0.042 0.61 1.25 22 
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TABLE XV.-Chemical Composition of Bepresentative Soi1 Profiles 
-Continued - 

Percent 
D$pth N. in 

Sas?e Ill 
1st P Ist-lBrj Ca Mg K pH 

inches Horizon N 12v P. in 

1858 
1859 
1860 
1861 

1797 
1798 
1799 

1784 
1785 
1786 
1787 

1876 
1877 
1878 
1879 
1880 

1905 
1906-7 
1908 
1909 
1910 
1911 

1809 
1810 
1811 
1812 

1864 
1865 
1866 
1867 
1868 

4.2.2.-Loam in gent.ly rolling area-13-53-U-4 
O-10 A 0.36 0.31 0.079 0.071 0.73 0.35 

10-12 AZ 0.07 0.032 0.43 0.38 
12-20 B, 0.05 0.043 0.43 0.42 
36-45 Bca to C 0.056 2.08 0.75 

4.3.2.-ham in undulating area-12-53-4-4 
o-14 

& 
0.31 0.31 0.071 0.071 0.67 0.37 

14-22 0.07 0.038 0.39 0.37 
24.30 Bca 0.05 0.038 1.04 0.52 

4.3.3.-Loam in depressional area-33-49-l-4 
o- 3 A, & A, 0.84 0.35 0.088 .049 1.18 0.45 
3. 5 2: 0.55 0.066 0.78 0.39 
5-10 

k% 
0.029 0.43 0.34 

10.20 B1 0.024 0.54 0.54 
4.3.4.-Loam in undulating area-19-56-U-4 

O-S A 0.31 0.25 0.078 0.072 0.59 0.35 
S-10 As 0.09 0.050 0.43 0.33 

10-18 B1 0.07 0.052 0.49 0.50 
18-32 Bs 0.05 0.042 0.48 0.52 
32-40 Bca 2.80 0.85 

4.3.6.-Loam in level to undulating area-7-51-13-4 
o- 2 Ao & AI 0.40 0.082 2-12 

12-14 Â: 

;z 

0:16 

il;; 

0:041 

$i; 

638 

z.4; 

0:35 
14-20 B, 0.11 0.038 0.43 0.69 
20-28 Bca 0.05 0.047 2.94 0.70 
30-40 c 0.043 4.08 0.39 

5.2.2,L+am in gently rolling area-12-49-7-4 
0- 8 
8-14 

Â1 0.44 0.31 0.079 0.058 0.69 0.35 
0.04 0.017 0.44 0.34 

14-22 B1 
0:: 

0.030 0.45 0.68 
30-36 Bca 0.041 2.57 1.12 

6.2.2.-Loam in undulating area-2-55-S-4 
o- 3 An & A, 0.30 0.12 0.073 0.053 0.79 0.35 
3- 8 As 0.07 0.039 0.55 0.33 
8-20 B1 0.05 0.054 0.63 0.57 

2030 BZ 0.04 0.050 0.72 0.60 
36-40 Bca 0.047 2.76 0.89 

6.4 
6.0 
6.3 
7.9 

84 
818 

6.6 
6.4 

2 

6.2 

6.: 
6:7 
7.8 

56 
6:3 
7.8 

;:5 

7.2.2.-ham in gently rolling to rolling area-3-56-1-4 
1837 o- 1 2: 0.56 0.09 rpK3; 0.020 1.13 0.19 1.02 6.8 
1838-9 l-10 0.05 

0:023 
0.38 0.18 1.44 6.6 

1840 10-24 B1 0.06 0.44 0.52 1.76 6.2 
1841 24-36 Bz 0.027 0.60 0.52 1.72 6.1 
1842 46-50 &a 

ii:05 
0.038 1.24 0.65 1.66 6.7 

Grass Peat in morainal area-31:53-5-4 
1807 0- 6 3.02 2.83 2;;; 0.132 1.59 0.54 0.08 6.7 
1808 6-30 2.63 1.54 0.45 0.37 7.0 
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ALKALI 
Over the greater portion of the Wainwright and Vermilion 

sheets, the alkali problem does not appear to be serious. How- 
ever, considerable alkali does occur in the southern and west- 
ern portions of the Wainwright sheet, particularly in the areas 
adjacent to the sandy soils and also in the shallower phases 
of the solonetz soils, in both sheets. 

Alkali lands usually occur in areas where the annual rain- 
fa11 is less than twenty inches. The alkali generally appears 
in the valleys and depressions that receive drainage from the 
surrounding soils. The alkali salts originally corne from the 
weathering or decomposition of parent rock materials. 

The alkali salts are commonly classed as brown, black or 
white. Brown alkali consists chiefly of the nitrates. Black 
alkali includes mostly the carbonate and bicarbonate of 
sodium. White alkali consists chiefly of the neutral salts such 
as sodium or magnesium chloride, or sodium, calcium or mag- 
nesium sulphate. Black alkali is the most toxic and when 
present in quantities exceeding about 0.1 percent in the sur- 
face soil, it is often detrimental to plant growth. However, 
very little black alkali or brown alkali was found in these 
two sheets. The white alkali is the least toxic and seldom 
causes injury unless present in excess of about 0.5 percent in 
the surface soil. Most Alberta soils contain less than 0.1 
percent of water-soluble salts in the surface horizons, and in 
most of these soils there is less than 1 percent Salt, mostly 
white alkali, in the subsoil. In such.cases the injury due to 
alkali is relatively light. This is particularly true if the Salt 
present is calcium sulphate or gypsum, since this salt amelior- 
ates the toxic effect of other alkali salts. 

In the accompanying table the salt content of several 
profiles and salt trusts in the Wainwright and Vermilion sheets 
is recorded. The first profile, samples 1690 to 1693, is taken 
from a level area just east of Wainwright which is mapped a 
3.6.2. loam. This particular area is the more level portion of 
the large uniform area adjacent to Wainwright. The surface 
eight inches contained only 0.02 percent soluble Salt. How- 
ever, in the B, and B,, horizons, there is a Sharp increase, 
these horizons containing over 1 percent water soluble salts. 
At 36 inches the sait content is only 0.22 percent. 

There does not appear to be any noticeable toxic effect 
from the alkali in this area. This is at least partly due to the 
fact that much of the salt is calcium sulphate. 

The second profile in the table, samples 1746 to 1748, is 
taken from a level area of 3.1.6. loam just south of Torlea. This 
profile is from the shallower phase of the solonetz soi1 west of 
Viking. In the top 10 inches there is only 0.06 percent salts, 

, 
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but in the B,, horizon at 14 to 20 inches there is 1.32 percent 
non-volatile solids. Most of the salts present are calcium and 
sodium sulphate, the latter one is detrimental to trop growth. 
In another shallow solonetz profile of 4.1.6. loam in the Ver- 
milion sheet, it Will be noted later that the sodium sulphate is 
considerably in excess of the calcium sulphate. These areas 
of shallow solonetz soils are very difficult to farm and are 
probably better left as pasture, or seeded down to a grass or a 
hay trop. 

Sample 1681 is from the B,, horizon at 12 to 20 inches of a 
3.2/0X. clay loam near Vanesti. This soi1 area appears to be 
closely associated with the underlying G%zzZy Bear shale. This 
sample is particularly high in salts, containing 2.03 percent 
non-volatile solids. Most of the salt present is sodium sulphate 
with 0.441 percent sodium. This concentration of salt if 
present throughout the whole clay loam area, could materially 
affect trop yields, especially in the drier seasons. 

Considerable alkali was seen in some of the sandy areas of 
the Wainwright sheet. Baxter lake in the sandy area near 
Wainwright as well as some of the lakes in the Viking moraine, 
contain a high quantity of alkali salt (see Plate 2, fig. 3). The 
marshy land in the sandy areas around Sedgewick also con- 
tains considerable alkali. In these lighter soils the salt con- 
tent is not necessarily high in the profile itself, but by seepage 
or the lateral movement of the soi1 solution, the salts have 
gradually accumulated in the lower basins. Where these areas 
are increasing in size, drains might prevent the spoilage of 
additional arable land. 

In the Vermilion sheet, a; in the Wainwright sheet, the 
alkali problems are mainly in the shallow phase of the solonetz 
soils on the west side. and some seepage basins of the sandy 
areas, as for example, around Birch lake. 

The first profile listed from the Vermilion sheet, samples 
1824 to 1827, is a 4.3.2/6. clay south of Derwent. In the sur- 
face 18 inches there is only 0.04 percent salts. In the C horizon 
at 36 to 40 inchs, there is 0.60 percent non-volatile solids, most 
of which is sodium sulphate. However, at this depth the salts 
should not interfere greatly with plant growth. 

Sample 1783 is taken in the B,, horizon at 30 inches in 
the 4.3.2/4. loam of the Lloydminster-Marwayne basin. Its 
salt content of 0.53 percent is somewhat higher than in the 
surrounding higher land. However, this basin appears to be 
mainly very good. arable land. There are low depressional 
spots with restricted drainage in which the alkali cornes closer 
to the surface. The salt is mostly calcium,sulphate (gypsum) . 

Sample 1800 is taken further up the Lloydminster basin in 
the 4.5.2. loam area just east of Dewberry. It is a surface 
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trust taken from a road eut. The analyses show a predomin- 
ance of calcium and magnesium sulphate. 

The next two profiles listed in the table are from a shallow 
and a deep phase of black solonetz loam southeast of Vegre- 
ville. The first profile, samples 1900 to 1904, constitute the 
shallow phase or 4.1.6. loam lying on practically level topo- 
graphy. In the surface or A horizon there is only 0.05 percent 
salts; from 3 to 12 inches, B, horizon, there is 0.24 percent 
salts. However, in the B,, horizon, which is quite close to the 
surface (12-18 inches) the salts increase sharply to 2.32 per- 
cent. In the C horizon there is a drop to 1.38 percent non- 
volatile solids. A soi1 with a high concentration of Salt, rela- 
tively close to the surface, might seriously impair plant 
growth especially when it is noted that about two-thirds of 
the total salts is sodium sulphate. This area of 4.1.6. Joam, 
even though situated in the black soi1 zone is mapped as poor 
arable land. 

Samples 1905 to 1911 are from the deep phase of a solonetz 
loam in a level to undulating area, bordering the 4.1.6. loam. 
Comparing this profile of 4.3.6. loam to the previous profile, 
it is seen that the surface horizon is also low in total Salt. 
The total salt content of the B,, horizon is 1.12, that is, only 
half the percent in the B,, horizon of the 4.1.6. profile, and it 
occurs at a greater distance from the surface. As seen from 
the table, the predominant salt in this’ sorted glacial profile is 
calcium sulphate or gypsum, which is the least injurious of 
the alkah salts. This area of. 4.3.6. loam has been classed as 
fairly good to good arable land. 

Several sait trusts have .also been included in this table. 
Sample 1863 from a flat southwest of Myrnam is Iargely 
sodium sulphate. It aIso has a pH reading of 8.6, the highest 
or most alkaline reported in the table. However, no evidence 
of black alkali was seen in this- area. 

The next sampIe, 1881, is a surface trust from a road tut 
in a 4.1.2/5. loam area just south of Brosseau. This area shows 
indications of alkali accumulation. Most of the salt present 
is sodium sulphate. 

The East trust sample, number 1893, is taken from the B,, 
horizon in a 4.1.6. heavy loam flat north of Birch lake. The 
salt is nearly a11 sodium sulphate. This are.a is at present 
native pasture. 

. 

It may be of interest to point out that in some of the 
smaller sloughs or lower settling- basins near Birch lake, salts 
to the depth of several inches, and occasionally considerably 
deeper, have precipitated out. These salts are mostly sodium 
sulphate. 

., : . 
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PRESENT UTILIZATION 

This section of the report.gives a brief description of the 
farm practices at present used in the area and cites some of 
the more pertinent problems arising from these practices. A 
description is also given of the land rating map which accom- 
panies this report. 

FARM PRACTICE 
The ultimate purpose of the soi1 survey is principally to 

locate and map areas of soi1 according to their agricultural 
desirability. Each area on the soi1 map carries a three digit 
number as well as the soi1 texture designation (see page 38). 
Each of these numbers indicates a specific characteristic of 
the.soil profile and each of these affects the soil’s adaptability 
or possible utilization. Included in this report is a possible 
land utilization map of the Wainwright and Vermilion sheets. 
There are eight grades of land mapped in this area, grading 
from fair pasture, non-arable, to very good arable land. These 
grades are calculated from the physical data obtained in the 
field on the basis used in this survey, namely, traverses one 
mile apart; the economic and social factors, excepting in SO far 
as they have determined the kind and yield of crops grown, 
did not enter into this classification. A fuller description of 
this map is given on page 104 under the heading Soi1 Rating 
Map. Lands vary in their productive capacity and adapta- 
bility and it is generally recogniied that many of the failures 
on Alberta farms are attributable to an incorrect utilization of 
those land ‘areas. In this regard the best utilization of any 
land area Will .tend to get the most economical return from 
the land without causing any unnecessary immediate or per- 
manent deterioration. 

It has been stated earlier in this report that the rainfall de- 
creases fairly rapidly from north to- southeast. As a result 
farm practices that are applicable for one portion of the area 
are not satisfactory in.another portion. Undoubtedly the re- 
latively limited rainfall is an important factor affecting the 
agricultural practices of the southeastern portion of the area. 
In this area particularly, and to a limited extent in the re- 
mainder ‘of the area, how best to utilize the soil’s moisture is a 
major problem of trop production. Since, up to a certain 
limit,increased available moisture means a greater rainfall 
efficiency in the trop produced, every èffort should be made 
to conserve as much of that moisture as possible. This means 
such things as prevèntion of run-off, the prevention of loss of 
moisture by transpiration through weeds, and the growing of 
crops’ best suited to the soi1 and moisture conditions. 

A summer-fallow-grain rotation has been the general 
practice over practically this entire area.. In the dark brown 
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and portions of the shallow black.iones the practice has been 
to fallow, on the average, one year in three; in the more humid 
parts of the area the average ‘is possibly one year in four. 
However, this grain-fallow rotation tends to reduce the soil’s 
supply of organic matter, and of nitrogen also, since the soi1 
nitrogen is very largely held in the form of organic matter. 
The stubble and roots of grain crops, together with any 
residue from weeds are sources of organic matter, and when 
the land is fallow the increased air and moisture favor a more 
rapid decomposition of the organic matter and at the same 
time no new organic matter. is added to replace that which is 
decomposed. Analyses conducted at the University of Alberta 
indicate that there is a drop in the nitrogen and carbon content 
of cropped land as compared with the native sod. That is, it 
seems reasonable to suggest that we cannot indefinitely con- 
tinue a farm practice that continually removes or destroys 
plant food without seriously reducing the productive ability of 
the soil. It should be further added that organic matter in- 
creases the water holding capacity of the soil. An average 
soi1 may hold from 15 to 40 percent water when saturated, 
whereas organic matter may hold from 50 to 200 percent at 
saturation. This is an important factor in an area where 
moisture is a definite limiting factor to trop production. A 
greater organic matter content would tend to decrease the 
amount of water lost during the spring run-off and during 
heavy showers. 

A rotation, then, that would maintain the percentage of 
organic matter in the soi1 and therefore its nitrogen content is 
to be recommended over the grain-fallow system, that is the 
rotation should include grass and clover crops. Such a rota- 
tion necessarily suggests a greater degree of diversification on 
many farms. However, that in itself, apart from the added 
benefit to the soil, should be desirable. The incorporation of 
fibrous organic matter, particularly into the lighter textured 
soils of this area, Will not only tend to increase fertility but 
Will materially aid in preventing soi1 drifting. 

Practically a11 Alberta soils Will drift after ten to fifteen 
years of a grain-fallow system of farming which destroys the 
soi1 fibre unless adequate provision is made for its replace- 
ment. Soi1 drifting has not been a serious problem over most 
of this area. However, some loss of surface soi1 by soi1 drifting 
has occurred in most cultivated fields, and on a few of the 
light textured areas in the southeast portion of the Wain- 
Wright sheet serious erosion has taken place. One area that 
might be mentioned particularly is the sandy soi1 area north- 
east of Chauvin in .the Lealbolme district. Sand tind sandy 
loam textures in the dark brown soi1 zone, in general, are of 
doubtful arable value. If these soils are cultivated then grass 
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must be included in the rotation that is used; this tends to 
maintain the fibre necessary to bind the particles together. 
Those areas that have suffered worst should possibly be 
seeded to and left permanently in grass. 

The point that should be stressed here, however, is that a11 
soils in the surveyed area Will drift at some time if the soil’s 
organic matter is not maintained. A discussion of the methods 
of controlling soi1 drifting has occurred elsewhere in printed 
form and only brief mention Will be made of them here. Plow- 
less fallow, strip farming, the use of early fa11 sown trap 
strips of grain,on fallow land, wind breaks in the form of rows 
of trees, are some methods used in the control of soi1 drifting, 
and they a11 have a place. However, these are control measures 
only and do not get at the root cause of soi1 drifting, namely, 
the gradua1 decrease in the soil’s natural fibre (organic 
material). Control measures such as mentioned above are 
often necessary and generally desirable, but they should not 
be considered an end in themselves but rather as a supple- 
ment to a rotation that puts fibre back into the soil, that is, 
the periodic inclusion of grasses and clovers. 

A few cases of rather serious water erosion were seen in 
the area and due principally to the rolling nature of most of 
the area some loss by water erosion could be seen on almost 
every field (see Plate 3, figs. 2 and 3). This loss occurs 
principally during the spring run-off and during heavy sum- 
mer downpours. Possibly in total amount it represents a 
greater annual loss than that taken by wind erosion. Much 
of the soi1 in the Viking moraine, which makes up the greatest 
part of the surveyed area, is medium textured with a heavy 
textured subsoil. Due to a slow water absorption rate heavy 
textured soils tend to wash or erode more rapidly than do light 
textured soils. The precipitation water tends to remain on 
the surface and if the land is sloping to move down the slope 
carrying with it, in suspension, valuable soil. It was stated 
earlier in this section that organic matter had a high water 
holding capacity; increasing the organic matter of the soi1 
then directly reduces the amount of run-off water and hence 
the amount of water erosion. Leaving the land in the fall in 
such a condition that it Will hold snow and water, Will tut 
down the spring run-off considerably, and lessen the annual 
loss of soil. Contour farming may yet be considered as an 
extreme measure, but certainly the land should be cultivated 
across the slope rather than with it. Furrows across the 
slope tend to check the flow of water and thereby give it a 
better chance to soak in. Very steep slopes should be per- 
manently seeded to grass. 

By way of summary, then, maintaining the soil’s organic 
matter content by means of grass and clover crops in the 
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rotation tends to maintain the nitrogen fertility of the soil, to 
maintain the water holding capacity of the soil, and to prevent 
an increase in the soil’s vulnerability to wind and water 
erosion. . 

The summer-fallow practice has been followed partly as a 
means of weed control. It is difficult to appraise its value 
in this regard. However, it is apparent that weeds remain a 
major problem over the entire area. Grass crops are generally 
an effective means of weed control. Therefore where fallow is 
practised primarily to control weeds, its effectiveness should 
be carefully evaluated, because fallow adds considerably to 
farming costs. That is, fallow not only facilitates the wasteful 
decomposition of plant organic matter, but also causes a por- 
tion of the farm to remain idle each year. It is not suggested 
that farmers immediately dispense with the practice of sum- 
mer-fallow in this area, but its effectiveness in comparison to 
other methods should be carefully considered. 

Since it would be out of the realm of this report, no attempt 
Will be made to designate the type of trop best suited to the 
area. In determining the trop, however, one must consider 
such things as the rainfall, evaporation, frost free period, and 
the soi1 type. For more detail on cropping practices repre- 
sentatives of the Dominion and the Provincial Departments of 
Agriculture should be consulted. 

This discussion under “Farm Practice” for the Wainwright 
and Vermilion sheets has up to the present been confined prin- 
cipally to the growing of crops. Although ranching in this 
area has gradually given way to trop production there is still 
a fairly large stock population, mainly as small herds on 
individual farms. The 1936 census showed that there were 
approximately 200,000 head of cattle and 75,000 head of horses 
in the surveyed area. 

In the description of the various soi1 types, and on the soi1 
rating map, certain areas are designated as useful principally 
as grazing lands. In the main these are hilly areas, steep 
coulee draws, and sandy areas. The largest area of pasture 
land is in the sand area south and east of Wainwright. This 
is an area of open sand dunes interspersed with level patches 
having a fairly good grass caver (see Plate 2, fig. 1). This 
area should be carefully grazed. Over-grazing tends to weaken 
the grass roots and to break the sod. This in turn permits 
the formation of new open sand dunes. 

No large continuous area of hilly land was mapped but 
small areas varying from a few acres to several sections occur. 
These are best left as native pasture. Those in the more 
humid portion of the area particularly have a fairly high 
pasture carrying capacity. Many deep coulee draws are found 
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in this area (see Plate 5, fig. 1). The banks of these draws 
are generally grass covered and provide native pasture. In 
general these draws are better left as native pasture. If culti- 
vated, they would tend to be droughty and would tend also to 
erode with the run-off water. The growth of native hay on 
these slopes often cari be increased by the plowing of furrows 
along the contour to retard the flow of run-off water. Some 
of the 3.1.6. soi1 areas west of Viking have been mapped as 
poor to fair arable lands. These might best be used as pasture 
land, native or cultivated. It should also be stated that 
throughout the area there is a considerable total acreage of 
arable land still used as native pasture. Production on these 
areas would be increased if they were cultivated. If grass 
crops are included in the trop rotation they would provide 
seeded pasture for the farm live stock. As time goes on 
longer and more balanced trop rotations should tend to re- 
place the present one-trop system. This would mean a more 
diversified agriculture and should make for a greater degree 
of permanency in the area. 

Due to the rolling nature of this area there is ample oppor- 
tunity to construct coulee dams. These cari be used to water 
stock and as a source of water to irrigate gardens and small 
hay fields. Such coulee dams not only make it possible to 
develop an attractive homesite, but are good insurance in the 
drier years. However, these too must be built with the idea 
of permanence. They Will be of little value if they are not 
well constructed and if tlïey are not kept in repair during the 
wet cycles of years. Experience has shown that there is a 
tendency to allow these dams to deteriorate during the wet 
years when the need for them is not SO urgent. 

One of the principal characteristics of the western climate 
is the variability in total annual precipitation. True, this 
variability is more serious in the brown soi1 zone because in 
that area the average rainfall is very close to the margin 
necessary to produce a trop, but it does definitely affect crop- 
ping practices in a11 the other soi1 zones. It is therefore neces- 
sary that agricultural practices be planned on a fairly long 
term basis to reduce as far as possible the shocks caused by 
this ,variability. It is true, in general, that the greater the 
diversification in the farm operations the less Will be the 
yearly fluctuations in the farm income. 

However, when stock forms part of the farm make-up long 
distance planning is doubly essential. There is no profit in 

. building up a herd during a favorable cycle of years and then 
having to sacrifice that herd when a dry period of years 
cornes. That is, the farm herd should never be increased 
beyond the long-term carrying capacity of the farm. This 
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means the building up of winter feed reserves and under- 
grazing native pasture during the better years. 

The size of the farm unit that would provide adequate 
returns under such practices as outlined above would vary 
with the soi1 type and with the soi1 zone. Naturally it would 
need to be larger in the drier portions of the area. The farm 
unit, however, should be made to produce a11 that it cari 
without causing a serious permanent deterioration because, in 
general, the greater the production in any area the less Will 
be the production cost to the individual and likewise the 
relative cost of maintaining the services provided to the area 
should be less. The average sized farm, according to the 1936 
census, in the dark brown and shallow black zones of Alberta 
Contained 240 acres of cultivated land, and there were 300 
acres of native pasture and waste land in the area for each 240 
acres cultivated. In the black and transition soi1 zones the 
average farm contained 160 acres of cultivated land and there 
were 130 acres of native pasture and waste land for each 160 
cultivated. With greater diversification there may be a tend- 
ency towards smaller farm units. 

SOIL RATING MAP 

Accompanying this report is a suggested soi1 rating map 
of the Wainwright and Vermilion sheets on the scale of six 
miles to the inch. This map divides the area into 8 land 
classes: three pasture and five arable. No attempt has been 
made to state the type of trop that should be produced on the 
arable land. The map is applicable only under dry land 
conditions. 

The data on this map are based mainly on the physical 
characteristics of the area. In making the map, such physical 
data as soi1 texture, soi1 color, mode of deposition, the type of 
soi1 profile, degree of stoniness, topography, relief, alkali, 
rainfall, and rainfall variability were a11 taken into considera- 
tion. Each of these factors was given a number value for each 
soi1 area, and the multiplying together of these values gave the 
final index rating of the soi1 area. With the aid of pasture 
carrying capacity data and with wheat yield data obtained 
from government statistics and the Alberta Economie Survey, 
P.F.R.A., a suggested productivity grouping of these rated 
areas was obtained. These groups carry a number and a 
legend on the map: group 1 is poor to fair pasture, group 2 is 
fair to good pasture, group 3 is good to excellent pasture, 
group 4 is poor to fair arable land, group 5 is fair to fairly 
good arable land, group 6 is fairly good to good arable land, * 
group 7 is good to very good arable land, and group 8 is very 
good to excellent arable land. It is realized that this grouping 
is based on past performance under existing farm practices. 
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J The introduction of more drought resistant varieties of 
farm crops, the introduction of improved farming methods as 
well as a change in economic requirements might, for example, 
shift the dividing line between pasture and arable land. It 
must also be noted that the number of quarter sections of land 
necessary to constitute a self-sustaining unit varies from class 
to class. 

It is practically impossible to set any definite productivity 
limits for these groups. The following tentative limits, how- 
ever, are suggested to give an approximate idea of the pro- 
ductive capacity of the various groups. Group 1 areas would 
take over 40 acres to pasture one head of cattle and group 2 
areas would require between 20 and 40 acres per head. Croup 
5 soils over a long term of years have produced from 12 to 15 
bushels of wheat per seeded acre, and group 6 soils have 
produced from 15 to 20 bushels of wheat per seeded acre. 
Group 7 soils have produced from 20 to 25 bushels per seeded 
acre and group 8 soils have produced over 25 bushels. Group 
4 soils in general have produced less than 10 to 12 bushels. 
Some farmers in this area have exceeded these yields. In 
some instances-it has been possible to make some subdivisions 
within each rating group. This is taken tare of in the table of 
areas. For example, two areas may appear on the rating map 
as group 6, that is F.G. to G. arable land. However, in the 
tables one may be listed as F.G., that is near the bottom of the 
group, and the other be listed as G., that is near the top of 
this class. 
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APPENDIX 

THE RELATION OF THE GEOLOGY TO THE SOILS IN 
THE WAINWRIGHT AND VERMILION SHEETS 

BY JOHN A. ALLAN" 

INTRODUCTION 
The distinction between rock and soi1 is a physical one. 

There is no Sharp line of demarcation between materials that 
are classed as rock and materials that are classed as soil. 

Geologically, soils may be regarded as Young deposits of 
Pleistocene or Recent ages, and are unconsolidated rock. 
Natural soi1 consists of a complex mixture of minera1 and rock 
fragments, very fine rock fleur, decayed or partly decayed 
plant fragments and other remains of various classes belong- 
ing to the animal kingdom. Some soils are made up almost 
entirely of rock particles, but other soils, like peat, are made 
up largely of decayed plant material. Most soils in which 
plants are grown are made up chiefly of a mixture of small 
rock fragments and varying amounts of decayed plant material. 

The inorganic part of soi1 consists of minera1 and rock 
particles which vary in size and shape, but these particles have 
been derived at some time and in some way from solid rock 
formations. This unconsolidated mantle of weathered rock 
material when acted upon by organic agencies and mixed with 
organic matter, may contain the required conditions to sup- 
port vegetable growth. When rocks are exposed at the surface, 
various chemical and mechanical agents of erosion act upon 
the rock surfaces and slowly transform the solid rock into 
soil. The more soluble constituents in the rock are first 
affected and the structure of the rock is weakened. The less 
soluble portions of the rock remain to form the regolith or 
unconsolidated mantle which may be further broken up by 
mechanical agents of erosion to produce gravel, Sand, clay or 
silt. If the rock debris produced by weathering is not removed 
by other agents then the product is residual soil, that is, soi1 
which has been formed in situ from the underlying rock. Soils 
formed in this way Will have some of the physical and minera1 
characteristics of the ‘underlying rock. 

Al1 soils are formed from the decomposition and disin- 
tegration of rocks, but a11 soils are not formed from the rock 

*Professor of Geology. University of Alberta. 
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immediately underlying the soil. There are four major pro- 
cesses in the development of soil, namely, decomposition, dis- 
integration, transportation and deposition. 

Most soils have been transported from their original source 
and have become mixed during the process of transportation. 
The three principal transporting agents are wind, running 
water and ice in the form of glaciers. However, transported . 
material must eventually corne to rest and here the fourth 
prodess in the development of soil, namely deposition, results. 
The material transported by wind or by glaciers may be de- 
posited on a land surface. Such deposits transported by wind 
are known as dune, eolian, or some loess deposits. Moraines 
are deposits left from the melting of glaciers, Water trans- 
ported material is usually deposited in bodies of water, such 
as lakes, giving rise to lacustrine deposits, swamps as palus- 
trine deposits, and along the margin of river courses as alluvial 
soils. In water transported deposits there is greater sorting 
action and the finer particles Will be carried farther than the 
coarser particles. Such deposits may vary from the finest 
clays and silts, and even colloidal particles, up to the coarsest 
of gravel. This fact often explains why the texture of a soi1 
may change materially even within the same section of land. 
During the process of transportation, the debris from many 
kinds of rocks become mixed and the soils produced from 
these transported deposits may be heterogeneous mixtures and 
of complex minera1 composition as, for example, a soi1 pro- 
duced from weathering of an interbedded sandstone-shale 
formation Will be different from a soi1 derived from a shale 
formation, or from shale and granite rock debris, and SO on. 

There is still another kind of unconsolidated material in- 
fluenced by water transportation. Rain falling upon any kind 
of surface deposit such as glacial moraines, residual soils or 
wind deposits may wash out the finer rock particles and de- 
posit them further down the hillside or on the flats at the 
bottom of the slopes. These are known as alluvial fans or 
outwash plains. The character of the soi1 in these outwash 
areas might be quite different physically and even chemically 
from the soi1 on which the outwash has become deposited. 

These introductory notes on the origin of soils are given to 
make it clear that there is frequently an obvious and close 
relationship between the kind of soi1 and even the depth of 
soi1 in an area and the geology of the district. There is 
obviously no Sharp line of demarcation in the surficial uncon- 
solidated deposits between what may be called soi1 and what 
may be called gravel, Sand, till, or boulder clay. 

On account of the thick veneer of unconsolidated deposits, 
there are very limited areas of solid rock exposed in the 
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Vermilion and Wainwright sheets. The rock exposures are 
confined largely to the areas shown on the accompanying soi1 
map and extend along the steeper valley slopes of the main 
drainage ways. In the Wainwright sheet solid rocks are 
exposed along the valley of Battle river and its tributaries, 
Iron, Grattan, Buffalo Coulee, Grizzlybear and Ribstone 
creeks. In the Vermilion sheet there are more extensive rock 
exposures along the slopes of the North Saskatchewan River 
valley and its main tributary, the Vermilion river. In other 
places where the unconsolidated material is thin, bedrock has 
been exposed in road cuts, and in railway cuis. There is solid 
rock exposed along old drainage-ways, such as the Primula 
valley south of the North Saskatchewan, chiefly in range 5. 

The entire area of the Wainwright and Vermilion sheets 
has been traversed to obtain geological data but only about 
four weeks were spent in the field examining the unconsoli- 
dated superficial deposits, in this map-area. On this account 
the following notes must not be regarded as a complete 
geological report on the surficial deposits in Wainwright and 
Vermilion sheets. Some of the more prominent geological 
features responsible for the distribution of several of the soi1 
types shown on the accompanying map are recorded. More 
detailed observation would have to be carried out in the field 
before a11 soi1 types in every part of the area mapped could 
be interpreted correctly. A correct interpretation of the soi1 
occurrences requires, not only a knowledge of the sub-surface 
geology and structure of the rocks underlying any area, but 
also the source of the transported soi1 and the sorting and 
mixing processes which have occurred since the transported 
material has been deposited by these agents. It would also 
require a detailed knowledge of the history of the glacial de- 
posits and the way in which these deposits were formed. This 
detailed information is not yet available in some parts of the 
Wainwright and Vermilion sheets. 

The geological maps (Plates 10 and 11) show the distribu- 
tion of the geological formations within the Wainwright and 
Vermilion sheets respectively. 

The map-area discussed in this report includes a rec- 
tangular area at the eastern side of central Alberta, 84 miles 
wide and 96 miles from south to north, comprising 8,064 square 
miles. The area includes the Wainwright .sheet comprising 
townships 41 to 48, and ranges 1 to 14, west of the 4th 
meridian, and the Vermilion sheet, comprising townships 49 to 
56 and ranges 1 to 14, west of the 4th meridian, which is the 
Alberta-Saskatchewan boundary. 
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PHYSICAL FEATURES 
The major physical features, including the general char- 

acter of the topography and the drainage within the Wain- 
Wright and Vermilion sheets have been described in the 
earlier part of this report under the heading “Description of 
Area”, and Will not be repeated in this appendix except where 
the geology and the physical features are quite closely related. 

The surface relief in any map-area may be shown by means 
of contour lines, that is, lines drawn through points of equal 
elevation at definite intervals. The contour lines have been 
omitted from the soi1 map accompanying this report, to avoid 
confusion in reading other data shown on the map. The 
Wainwright and the Vermilion sectional sheets, numbered 266 
and 316 respectively, have been published on a scale of one 
inch to three miles, on which are shown contour lines with 
50-foot contour intervals. The Geological Survey of Canada 
in 1941 published four geological maps on a scale of one inch 
to four miles with contour lines drawn at 100-foot contour 
intervals. The whole area of the Wainwright and Vermilion 
sheets is included in Kitscoty Map ‘673A, and Innisfree Map 
674A, and the north half of Ribstone Map 501A and Hardisty 
Map 502A. The first two maps mentioned accompany a 
report, Memoir 232, entitled “The Geology of East-Central 
Alberta” by G. S. Hume and C. 0. Hage. 

Precise level lines have been made by the Geodetic Survey 
of Canada along the main line of the Canadian National Rail- 
way and also along the branch line of the Canadian National 
Railway within this map-area. Bench marks have been estab- 
lished and altitudes determined along the Fourth Meridian 
which forms the Alberta-Saskatchewan boundary and the east 
boundary of this ,map-area. Similar level surveys have been 
extended along the Eleventh, Twelfth, Thirteenth, Fourteenth 
and Fifteenth Base Lines. The Eleventh Base Line extends 
along the south boundary of the Wainwright sheet between 
township 40 and -41; the Thirteenth Base Line separates the 
Wainwright and Vermilion sheets, between townships 48 and 
49; and the Fifteenth Base Line defines the north boundary 
of the map-area between townships 56 and 57. 

The Wainwright and Vermilion sheets lie entirely within 
the east-central plains area of Alberta. Table II in the main 
report indicates that-64 per cent of the surface of this map- 
area contains -1evel to gently rolling topography, and that the 
.rolling and hilly surface represents about 25 per cent of this 
map-area. The surface relief in the whole map-area of about 
eight thousand square miles, varies only about five hundred 
feet, except in the valley of the North Saskatchewan river 
which has been tut about three hundred feet below the 
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upland. Surface elevations range from 2100 to 2350 feet above 
sea level at the west side of the Wainwright and Vermilion 
sheets, to approximately 2000 to 2150 feet above sea level at 
the east side of the map-area, along the Alberta-Saskatchewan 
boundary. 

There are a few higher ridges or hills rising above elevation 
2350 feet above sea level. Along the south boundary of the 
Wainwright sheet there is an upland extending from the Battle 
river westward and terminating in Flagstaff hi11 in township 
41, range 11, with an elevation slightly over 2600 feet above 
sea level, which is the highest point in the whole map-area. 
In township 41, range 1, at the extreme southeast corner of the 
Wainwright sheet, there are a few irregular morainal hills 
rising slightly over 2500 feet above sea level. Blackfoot hills, 
15 miles southwest from Lloydminster, in townships 4’7 and 48, 
range 2, rise about 350 feet above the surrounding area to an 
elevation slightly over 2500 feet above sea level. Some of 
these higher points are remnants of bedrock, usually capped 
with glacial debris. In the Vermilion sheet the most pro- 
nounced relief occurs in a ridge between the North Saskatch- 
ewan and Vermilion rivers, in township 55, ranges 10, 11 and 
12, between Two Hills and Beauvallon. The highest points in 
this ridge of moraine rise about 475 feet above the North 
Saskatchewan river. 

The drainage pattern is quite definitely shown on the 
accompanying soi1 map by the distribution of the eroded area 
along the two main rivers, the Battle in the Wainwright sheet 
and the North Saskatchewan in the Vermilion sheet. The 
general characteristics of the drainage in the map-area, have 
been adequately discussed in the earlier part of this report and 
these Will not be repeated. However, where the soi1 types are 
mapped several important drainage features are indicated, 
especially former drainage courses. Attention is drawn to the 
soi1 map, to a few of these ancient pre-glacial, glacial and post- 
glacial drainage courses, some of which are, in part, now re- 
presented by deserted valleys. In an area such as represented 
by the Wainwright and Vermilion sheets, where there is a 
thick mantle of glacial drift, the drainage courses might have 
started before the Glacial Age, or during the retreat of the ice- 
sheet from the area, or after the disappearance of the ice- 
sheet. A detailed examination of the drainage courses, and 
the geology along these courses, indicates that a11 three types 
are represented in this map-area. Some of the sharp bends 
in the North Saskatchewan, Vermilion and Battle rivers, and 
in Ribstone creek, are definitely related to the underlying 
geological structure. These bends may have been developed 
before the advance of the ice, or during a period of post-glacial 
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erosion. It is not necessary to discuss in this report, details on 
the development of the drainage in this map-area. Parts of 
the North Saskatchewan and Battle rivers are pre-glacial. 
There are at least three former drainage-ways from the North 
Saskatchewan river. One extends from Lea Park to the 
southeast through the positions of Pasatchaw lakes and Reilly 
lake. A second extends from the present river four miles 
southwest of Mooswa, in a southeasterly direction in the 
vicinity of Primula, Greenlawn, Irish creek, Hazeldine, Mar- 
Wayne and Streamstown. A third former drainage course 
extends from the Elk Point district, southeast by Northern 
Valley, Londonville, Ethelwyn and Dewberry flats. It is quite 
possible that water from the North Saskatchewan river for a 
time, flowed from the Duvernay district southeast to the Ver- 
milion river between Two Hi& and Musidora. A former 
drainage also extended from the Vermilion at Mannville flats, 
southeast to Grizzly,bear coulee and the Battle river. It seems 
likely that at one stage, water from the North Saskatchewan 
flowed to the Battle by way of the Grizzlybear creek. There 
is no doubt that the former drainage in this map-area was 
different from what it is at present, and this fact accounts for 
the distribution of alluvial soils where there are no major 
drainage courses at the present time. 

Much of the present drainage by the small streams, many of 
which are intermittent and flow only during the heavy run-off 
season, has been developed in post-glacial time since the last 
disappearance of the ice-sheet. 

SUB-SURFACE GEOLOGY 

The areal geology of the Wainwright and the Vermilion 
sheets is shown on the small scale maps (Plates 19 and 11) 
accompanying this report. The information shown on these 
maps has been compiled from various geological maps pub- 
lished by the Geological Survey of Canada, and from obser- 
vations made in the field by the writer. 

The geological formations which occur at the surface or 
immediately below the unconsolidated deposits in the Wain- 
Wright and Vermilion sheets, are a11 Upper Cretaceous in age. 
On the geological maps (Plates 10 and 11), seven geological 
formations are shown. It is not necessary to discuss in detail 
each of these units, but some of the chief lithological charac- 
teristics of each formation are mentioned. The exposures of 
these various rocks are limited in area in the Wainwright and 
Vermilion sheets, and are confined largely to the eroded areas 
shown on the soi1 map; to railway cuts, and to road cuts and 
ditch excavations made during highway construction. In other 
parts of this map-area the information on the rock formations 
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has been obtained only from well records, from numerous 
Wells drilled in the search for petroleum and natural gas. The 
well records have been obtained largely from Wells drilled in 
the vicinity of Viking gas field, the Vermilion, Wainwright 
and Ribstone oil fields and from several other Wells scattered 
throughout the Wainwright and Vermilion sheets. 

The rock formations in this map-area, in order of age from 
the youngest to the oldest, are as follows: 

Edmonton 

Bearpaw 

Pale Beds 

Birch Lake 

Grizzly Bear 

Ribstone Creek 

Lea Park 

Upper Cr&ceous 
Sandstones, soft, crossbedded, bentonitic, interbedded 
with light and dark sandy shales, bentonitic clays and 
thin coal seams. Freshwater deposition. Lower 200 
feet of formation. 
Shale, dark colored with sandy beds, some bentonite. 
Marine. 150 feet thick. 
Sandstone, pale, crossbedded, massive and interbedded 
greenish chale and thin sandstone, some thm coal 
seams, freshwater fossils. Thickness about 770 feet. 
Underlain by darker colored, brown, green, yellow 
interbedded sandstone and shale with some coal, locally 
known as Variegated Beds. Brackish water origin. 
About 200 feet thick in Viking district. Total thick- 
ness about 970 feet. 
Sandstones, massive, crossbedded, buff to yellow, with 
hard nodular sandstone lenses, and shale. Brackish 
water, in part marine. Thickness 65 to 190 feet, thin- 
ning to east. 

.Shale, dark blue to grey? with ironstone and sand- 
stone nodules, thin yellowlsh soft sandstone. Marine. 
Thickness 60 to 100 feet. 
Sandstone, soft, massive, greenish and yellowish at top, 
some carbonaceous shale and coal, underlain by soft 
grey sandstone at base. Brackish water and marine 
origin. Thickness 280 feet at west of map-area and 
l6l.6& at Fourth meridian. Some good water-bearing 

Shale, grey, some bluish, sandy? with ironstone 
nodules, and gypsum crystals. Manne origin. Thick- 
ness varies with locality, Viking 600 feet, Wainwright 
700 feet and Lloydminster 800 feet. 

The oldest formation, Lea Park, occurs at the surface under 
about 25 townships in the northeast corner of the Vermilion 
sheet. The Upper contact of this shale formation extends from 
the north of township 51 at the 4th meridian, in a north- 
westerly direction to Marwayne, Dewberry, Northern Valley, 
and to the North Saskatchewan river in the northwest corner 
of township 55, range 7. On account of the low angle of dip 
in the beds, this formation extends up the valley ‘beyond 
Duvernay and the north boundary of the map, to township 57. 
These shales also extend south of the river, along Slawa creek, 
to Derwent, Rusylvia and Clandonald. Lea Park consists 
chiefly of shales of marine origin, interbedded with nodular 
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bands of ironstone. Clusters of gysum crystals are common 
in the shale outcrops, and slumping along the sides of valleys 
is common. These heavy shales have influenced the soils. In 
some areas the soils are of residual origin but in most part, the 
shale debris is mixed with the glacial drift. Water-bearing 
beds cannot be expected to occur in this shale formation. In 
Wells drilled for oil and natural gas at Lloydminster, the 
formation has a thickness of 800 to 850 feet, but the formation 
becomes thinner to the west and in the Viking gas Wells, it is 
only about 600 feet thick. 

The Ribstone Creek formation overlies the Lea Park and 
consist of a massive soft, greenish to yellowish sandstone at 
the top with some carbonaceous shale and thin coal seams, 
with more massive soft sandstone near the base. The forma- 
tion has an irregular distribution from the junction of Rib- 
stone creek and Battle river in the northeast corner of the 
Wainwright sheet, north to Lloydminster, and northwest to 
Streamstown. The widest exposure is along the Vermilion 
river in ranges 4, 5 and 6. The Upper contact of the formation 
occurs near Islay and close to the town of Vermilion. The 
bottom of the Vermilion valley is underlain by the Birch Lake, 
upstream to Two Hills. In.the North Saskatchewan valley, the 
outcrop of this series of beds widens at Duvernay and Brosseau 
and extends beyond the north boundary of the Vermilion 
sheet. The flat followed by the railway from Beauvallon to 
Myrnam, is underlain by this formation. The sandy rocks in 
this series, ground up by the action of the ice-sheet, have 
influenced the soils in this area. There are water-b&aring 
beds in the Ribstone Creek. There are several coal seams in 
this formation. On the west side of the map-area, this forma- 
tion is about 280 feet thick, but it thins eastward and at the 
4th meridian the series has a thickness of about 160 feet. 

The Grizzly Bear marine shale formation as shown on 
Plates 10 and 11, has an irregular distribution under the un- 
consolidated deposits along a belt from the 4th meridian in 
township 42, to the extreme northwest corner of the Vermilion 
sheet in township 56, range 14. These shales are exposed at 
various places along the slopes of Battle River valley to a 
point about 12 miles northeast of Hardisty in township 44. 
There are also sevèral exposures along Grizzlybear creek 
where the type section of this formation occurs. This series 
of shales has a thickness varying from 60 to 100 feet. Good 
water cannot be expected to occur in this formation. 

The Birch Lake formation consists of massive crossbedded 
buff to yellowish colored sandstones. There are hard nodular 
sandstone lenses, and layers of shale interbedded with the 
sandstone. At least part of this formation is of marine de- 

* 
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position. The Birch L&e overlies the Grizzly Beur shale. 
Outcrops of this series occur along Ribstone creek east of 
Edgerton, along the Battle to within 6 miles of Hardisty, and 
along Buffalo coulee. The widest exposure occurs from 
Minburn, to the northwest along the north side of Birch lake, 
where the type section of the formation occurs, and to Innisfree 
an’d Warwick at the west side of the Vermilion sheet in town- 
ship 54, range 14. Water-bearing sands might be expected to 
occur in this formation. The Birch Lake varies in thickness 
from 65 to 100 feet in the west side of the map-area, but it 
thins to the east. 

The Pale Beds overlying the Birch Lake, consists of inter- 
bedded sandstones, shales, carbonaceous shales and several 
coal seams. The Upper part of the formation is lighter in 
color, due to the presence of bentonite in the sandstones. 
These bentonitic sandstones form very characteristic whitish 
outcrops because the bentonite weathers white. The soi1 from 
these light-colored rocks in some places forms a white surface. 
Outcrops of these beds tend to form a badland topography such 
as occurs in rocks of similar age that outcrop along Red Deer 
valley in the vicinity of Steveville. The lower part of the 
formation contains darker colored beds, and in some geological 
reports is designated as a separate formation, the Variegated 
Bec&. In this.report the whole series is included as Pale Beds 
because it is difficult to distinguish between the Upper and the 
lower members of this series in the field. This formation has 
a tot.al thickness of about 900 to 970 feet. 

The Pale I3ed.s formation has the widest distribution under 
the unconsolidated deposits in this map-area, and as shown on 
Plates 10 and 11, underlies approximately 75 townships. Of 
these, 54 townships are in the Wainwright sheet and 21 town- 
ships in the Vermilion sheet. Much of this area is covered by 
glacial drift, but where the Paie Beds occurs near the surface, 
the soils contain much material from this series of beds. The 
influence of the rocks from this formation, is seen south of 
Vegreville, under the Torlea flats along Iron creek, north of 
Sedgewick. Ironstone nodules and gypsum crystals are com- 
mon in these rocks and occur in the surface soi1 where the 
bentonite has been washed away. The presence of bentonite 
makes the soi1 very sticky when wet, and very hard with many 
cracks when dry. 

The Béarpaw formation overlying the Pale Beds, is of 
marine origin and consists mainly of shales varying in color 
With grey, brown and green predominating. These shales are 
in some’ places interbedded with sandy shale and thin bands 
of-ironstone nodules. There are several thin bentonitic shales 
in this formation. One of the chief characteristics of bentonite, 
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is that it absorbs water rapidly up to seven times its own 
volume and forms a very soapy clay. Small quantities of 
bentonite mixed with clay, is commonly known as “gumbo”. 
Where these bentonitic shales occur at the surface, gumbo 
clays are produced which are very slippery when wet. This 
characteristic of gumbo clays is readily recognized when 
driving along almost any of the secondary roads after a rain 
storm. 

The Bearpaw shales 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 overlying glacial till. Calcium sulphate in the form of 
gypsum crystals occurs rather abundantly in this formation. 

The Bearpaw marine. shales have a relatively small areal 
distribution in this map-area, entirely in the southwest corner 
of the Wainwright sheet where theses shales occur under the 
glacial drift in only 12 townships as shown on Plate 10. This 
formation occurs beneath the soi1 between ranges 10 and 12 
on the south boundary of the Wainwright sheet, and between 
townships 44 and 45, in range 14 on the west boundary of the 
same’sheet. At some places between Lougheed and Killam 
the influence of these shales in the soi1 is evident. In the 
extreme southwest corner of Plate 10, the Bearlpaw outcrops 
in the bottom of the valley of Battle river. This formation 
which is thinning to the north, has a thickness of about 150 to 
200 feet in the Wainwright sheet. As these shales are high in 
soluble salts, fresh water cannot be expected to occur in this 
series of beds. 

There is quite a similarity in the character and texture of 
tk;e weathered material from the Bearpaw shales and from the 
more,shaly members in the underlying Pale Bec!s, except t.hat 
soil, from the latter is usually slightly lighter in color. There 
is also a close similarity in the soils developed from the Upper 
members in the Bearpaw and the lower members in the over- 
lying Edmonton formation. 

The Edmonton freshwater formation, oveklying the Bear- 
paw marine shales, represents. the youngest formation.. in the 
Upper Cretaceous in Alberta. This formation consists of a 
series of interbedded rather soft, grey to buff, crossbedded 
sahdstones, light and dark colored sandy shales, bentonitic 
clays and sandstones and several thin coal beds. An accur- 
ately measured section of the Edmonton formation, exposed .oti 
Red Deer river between Ardley and Wjllow creek, south of 
Drumheller, contains 1224 feet of strata, but in this map-area 
most of this formation has been removed by erosioe, and only 
the lower 200 feet of beds in this series remain -in the south- 
west corner of the Wainwright sheet. The lower beds are 
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quite shaly in character SO that it is difficult to determine the 
contact between the Edmonton and the Bearpaw. The lime 
content in the rocks in this formation is high and in some 
beds the cementing material holding the grains together, is 
high in lime and sometimes bentonite. Very heavy clay loam 
and gumbo-high soils are formed from the residual weathering 
of the Edmonton strata or from the transported fine material 
from these rocks. 

ORIGIN OF SURFICIAL DEPOSITS 

The minera1 composition of a soi1 and the source from which 
the minera1 grains have been derived are geological problems. 
Frequently the origin of the material making up the uncon- 
solidated deposits cari be determined. It is not always possible 
to determine the origin of the surface deposits in certain areas 
because frequently the unconsolidated material is of mixed 
origin. This is particularly true in the case of reworked de- 
posits such as outwash plains, alluvial and marginal deposits. 

The soi1 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 accumulation 
of organic material, both vegetable and animal, has caused the 
soils, particularly the surface soils, to assume a dark color. 
In most cases the surface leaching has deprived the soils of 
certain original minerals, and often the minera1 content of the 
subsoils has been changed. 

The origin and distribution of the unconsolidated deposits 
in the Wainwright and the Vermilion sheets are indicated to 
some extent by the character of the surface. This is shown in 
the accompanying soi1 map and in Table II. Soils in com- 
paratively flat or gently undulating plains, occupying about 
sixty-four per cent of the area mapped, comprising over five 
million acres, are of different origin from soils on rolling or 
hilly topography. In the plains areas rock outcrops are con- 
fined largely to the eroded areas along the drainage-ways, and 
represent less than 3.7 per cent of the map-area. Almost 
ninety-four per cent of the Wainwright and Vermilion sheets 
has a mantle of unconsolidated material of different origins 
which varies in thickness from a minimum up to over one 
hundred feet in old drainage courses and over three hundred 
feet in at least one area. In a well drilled in the hills east of 
Buffalo Park Reserve and five miles southwest of Edgerton, in 
LSD 1, section 19, township 43, range 4, west 4th meridian, the 
glacial till and other unconsolidated material has a thickness of 
322 feet. Over seventy-five per cent of the 8,000 square miles 
in the Wainwright and Vermilion sheets has a mantle of un- 
consolidated material of glacial origin, either as original glacial 



t 

Soi1 Survey of Waiuwright sud Vermilion Sheets 117 

till in the form of moraines or as sorted glacial drift. In the 
rolling and hilly uplands the unconsolidated material is 
generally quite thin. At several places in the uplands, bedrock 
was observed u,nder less than twenty-five feet of glacial till. 
At other places the bedrock is less than five feet below the 
surface. 

In the area represented on the Wainwright and Vermilion 
sheets, the surface relief cari be broadly grouped into-four 
topographie units. Two of these units include plains or flats 
with some undulating topography, and the other two units 
consist of irregular rolling or hilly topography. 

A very flat plain, in places gently undulating, extends along 
the west side of the map-area, mainly in ranges 14,13 and part 
of 12, from the vicinity of Galahad in township 41, northwards 
to the vicinity of Hairy Hi11 in township 55 where it passed 
west of the Vermilion sheet. This unit includes the Torlea 
flat, west of Viking (Plate 3, Fig. l), and the Vegreville flat, 
extending north to Warwick where the surface is quite level 
and the bedrock is close to the surface. Over much ‘of this area 
there are no glacial deposits, while in other areas the fine 
material from the drift has been removed and only a few 
small boulders remain. The soi1 throughout much of this low 
land is of residual origin, derived mainly from the underlying 
Pale Bec&, north of township 44, and from the Bearpaw and 
Edmonton formations, south of this township (Plates 10 and 
11). Where the topography is gently undulating there is , 
usually some glacial drift, sorted by erosion and mixed with 
the residual soil. 

The second topographie unit, includes about seventy-five 
per cent of the entire area within the Wainwright and Ver- 
milion sheets, or about. 6,000 square miles. The surface ma- 
terial consists almost entirely of moraine deposits, in the 
original condition or partly sorted by water and wind~during 
erosion. The surface is irregular, mainly gently or steeply 
rolling with smaller areas of hi119 topography. In general, it 
is subdued topography, resulting from erosion, as there are 
few conical or angular hills. 

The west boundary of this unit is sharply defined where 
the morainal hills terminate along the edge of the flats such 
as at Viking and between Vegreville and Lavoy. The east side 
is not as clearly defined, but it is represented by a lme extend- 
ing from Rivercourse in township 46, range 1, northwesterly 
through Dewberry and Northe& Valley to Elk Point at the 
east side of township 56, range ‘7, west of 4th meridian. The 
height of the hills in thls morainal covered belt, varies con- 
siderably to a maximum of about 300 feet above the adjacent 
lowland. 
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The third unit is represented by a strip twelve to fifteen 
miles wide. ‘The north boundary extends from Sandybeach 
lake, thirteen miles north of Lloydminster in township 52, 
northwesterly through Pasatchaw lakes, Lea Park and the 
north side of the North Saskatchewan valley to Mooswa in 
township 56, range 5. Much of this strip is flat to rolling. In 
the flat areas the bedrock is near the surface and there is 
much residual or sorted residual soil, but in the hills moraine 
and sorted drift caver the bedrock. The underlying Lea Park 
shales (Plate 11) have affected the soils in this strip. 

The fourth unit includes about ten townships in the north- 
east corner of the Vermilion sheet, and extends from Lea Park 
eastward to the Alberta-Saskatchewan boundary. This unit 
consists of rolling and hilly topography, developed in moraine 
and residual material sorted during the process of erosion. 

The unconsolidated surface deposits in the Wainwright and 
Vermilion sheets are classified under four major types: 

(1) Residual and sorted residual deposits. 
(2) Glacial deposits-moraine, till, boulder clay. 
(3) Resorted glacial deposits. 
(4) Transported deposits of alluvial, lacustrine and dune or eolian 

origin. 

Residual soils are formed by erosion processes from the 
underlying rock formation. Soi1 formed in this way Will have 
a composition somewhat similar to the composition of the 
underlying rock from which the soi1 has been formed. More 
frequently the residual soils have been resorted or affected in 
some way by various transporting agents of erosion and in 
such cases the composition of the soil is not similar to that of 
the underlying strata. 

There are only a few areas on the Wainwright and Ver- 
milion sheets where residual soils octiur which have not been 
mixed with glacial till or partly sorted by later erosion. The 
latter type is mapped as sorted residual. The largest area of 
residual and sorted residual soils occurs mainly in ranges 13 
and 14 on the Torlea flats, west of Viking, and on the extension 
of these flats north of Vegreville and south to township 46. 
These soils are formed largely from the underlying shaly beds, 
some high in soluble salts, in the Pale Beds formation (Plates 
10 and 11). In the southwest corner of the Wainwright sheet, 
in the vicinity of Galahad and Killam, most of the glacial till 
has been removed and the soi1 consists of the weathered 
Bearpaw marine shales and soft clay shales and sandy shales 
of the lower Edmonton series, mixed with some glacial ma- 
terial. These soils have been mapped as resorted glacial be- 
cause in some places there is still considerable glacial till. The 
Birch Lake sandy beds and the Grizzly Bear shales occur close 
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to the surface in the vicinity of Grizzlybear creek in township 
48 and these soils are partly of residual origin. These two 
formations also occur near the surface northeast of Islay in 
township 51, range 3, and the east side of range 4 where 
residual soils are mixed with glacial material. Residual 
material from the Ribstone Creek shales and sandy shales has 
been partly sorted along the bottom of the valley of Vermilion 
creek, around Kenilworth lake, south of Islay, and north of 
the Vermilion river towards the districts of Maughan, Clan- 
donald and Myrnam. 

The Lea Park is essentially a shale formation. In the 
northeast corner of the Vermilion sheet where this formation 
has a wide distribution (Plate Il), residual material from 
these shales occurs in the soils north of Lloydminster and 
especially along the North Saskatchewan valley between Lea 
Park and the fourth meridian. North of the river the shale 
debris becomes mixed with morainal material and the residual 
characteristics disappear. 

The second major type includes those deposits of glacial 
origin which occur in the form of terminal moraine, often quite 
thick, or as ground moraine, usually thin or represented by 
scattered glacial boulders and pebbles. 

The glacial deposits in this part of Alberta have been 
transported by Keewatin ice-sheets during the Glacial Age 
from the northeast. Some of the boulders and pebbles have 
been carried from the Precambrian areas in the vicinity of 
Hudson Bay. Much of the material in the ice was derived 
from the rock strata under the plains over which the ice 
moved. When the ice melted the gravel, sand and clay were 
left over the surface. If the ice front remained in one position 
for a longer t’ime, a terminal moraine was formed consisting 
of an unsorted “dump” of till or boulder clay. Jf the ice front 
retreated steadily, a ground moraine was left over the surface. 
During the thousands of years that baye elapsed since the 
glaciers melted in this part of Alberta, erosion agents in 
various forms, such as running water or wind, have resorted 
or washed over the slopes on the moraines and removed the 
finer materials to lower levels. Glacial deposits which have 
not been affected by water or wind, cari be recogniied by the 
presence of unstratified boulder clay or till without many 
pebbles and boulders. When stratification or evidence of 
sorting occurs in the surficial deposit, the material would be 
classed in the third or fourth type. 

The Wainwright and Vermilion sheets contain a portion of 
on? of the morainal belts in Alberta. It has been called the 
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Viking moraine by Dr. P, S. Warrenl. This Viking moraine 
marks the limit of advance of a great ice sheet from the 
northeast. Warren states that the westerly side of thés moraine 
extends from the west end of Cypress Hills northwards to 
Medicine Hat, then continues in a north northwesterly direc- 
tion passing east of Steveville, Youngstown, Coronation, 
Viking, Vegreville and Athabaska. 

It is not possible with the data available, to differentiate 
the unsorted morainal deposits from the third type, which 
includes the resorted deposits chiefly of glacial origin. From 
the Viking moraine, surface waters have removed the finer 
material and washed the gravel, Sand, clay and silt down the 
slopes to the southwest and also to the northeast. Outwash 
plains have been developed marginal to the thick moraine, and 
the finer material has been carried further and deposited in 
numerous local basins. 

As has already been stated, about seventy-five per cent of 
the total area of the Wainwright and Vermilion sheets, or about 
6,000 square miles in the map-area, has morainal or resorted 
material in the surface deposits. Throughout much of this 
area the moraine occurs in an undisturbed condition. There 
are many areas of outwash, or resorted glacial material, mar- 
ginal to the original moraine, on the lower slopes; in lower 
areas within the moraine; along post-glacial drainage courses 
such as the Battle and Vermilion rivers; and adjacent to the 
old drainage-ways between the North Saskatchewan valley 
and the Lloydminster district. 

This extensive belt of morainal and resorted glacial ma- 
terial, is about 60 miles wide in this map-area as between 
Viking and Lloydminster. It is evident that a11 this moraine is 
not of the same age. The glacial material has been deposited 
from more than one retreat of the ice-sheet. This problem in 
glacial geology Will not be discussed in this report. Within this 
broad area of material of glacial origin, there are many small 
and large depressions known as kettle haies. These inverted 
conical-like depressions were formed where blocks of ice were 
entrapped in the drift during the retreat of the front of the 
ice-sheet. When these blocks of ice melted, the surface of the 
drift became depressed. Some of these kettle holes contain 
small lakes, or sloughs, or are filled up with the finer material 
which has been washed in by rain from the adjacent hi11 sides 
(Plate 3, Fig. 3). Alkali, frequently in the form of sodium 
sulphate, occurs as a white deposit around the shores of many 
lakes both small and large (Plate 2, Fig. 3, and Plate 5, Fig. 3). 

lwarren, P. S., The Significance of the Viking Moraine. Trans. Roy. Canadian 
Institute, Vol. 21, No. 46. 1937, p. 301. 
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The fourth type of surface material includes the trans- 
ported deposits. The transporting agents are wind and running 
water, either along stream courses or as run-off. The former 
gives rise to dunes or eolian plains, the latter to alluvial, flood 
plain and lacustrine deposits. Transported soils are bedded 
in character, due to the sorting action of the transporting 
agents. The sand and clay may occur in separate layers or 
lenses, forming a sandy soi1 or a clay soil. These deposits may 
be a mixture of sand and clay with yarying proportions of 
each, giving rise to a sandy clay or a clay loam or a sandy 
loam soil. 

It is not always possible to distinguish the fourth type, that 
is, the transported deposits of recent origin, from the resorted 
or transported glacial deposits. There are dune deposits 
formed by the wind at several places in the Viking morainal 
area. A very large area of Sand, chiefly in the form of dune 
deposits, extends from Wainwright, south through the Buffalo 
Park Reserve and east to the fourth meridian which is the 
Alberta-Saskatchewan boundary, mainly south of the valley of 
Battle river (Plate 2, Fig. 1). This area of sand dunes, com- 
prises about 180,000 acres. Many of the dunes are still 
moving, others have a mantle of vegetation. The sand and 
-till deposits are 322 feet thick in a well that has been drilled in 
LSD 1, section 9, township 43, range 4, six miles south of 
Heath. The dune deposits are formed on top of the drift. 

There are numerous eskers distributed over the lower lands 

, 

or in areas of low relief. Several eskers were observed 
adjacent to Lloydminster. One of these eskers (Plate 5, 
Fig. 2) occurs in section 14, township 47, range 1, west of 4th 
meridian, in the Rivercourse flat, west of Blackfoot creek. 
Five and one-half miles north of Lloydminster, the Meridian 
road has been tut through an esker with an east-west ‘trend, 
showing the water-sorted sand in the deposit. An esker is a 
straight to winding ridge, formed by a stream under a glacier, 
and consists of water-sorted grave& sand and clay. 

Alluvial deposits are distributed along the present drainage 
channels such as North Saskatchewan, Vermilion (Plate 7, 
Fig. 2) and Battle rivers, Ribstone, Grizzlybear, Buffalo, and 
Grattan creeks, and along some of the smaller tributaries. 
Deposits sorted by moving water are also distributed along old 
drainage courses that were more active after the ice-sheet had 
melted, or along pre-glacial channels. One of these bands of 
alluvial deposits extends from North Saskatchewan river at 
the west side of range 5, south along the depression to Primula 
and Greenlawn, and from Irish creek to Lea Park. A larger 
irregular area of alluvial material occurs north of Derwent and 
extends to Slawa creek. 
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The lacustrine deposits consist chiefly of cIays, fine Sand 
and silt deposited in lake basins, sometimes large, as in the 
former extension of Birch, Thomas and Baxter lakes, but 
usually small in extent. Most of the numerous small irregular 
lakes and the largest, Frog lake, of which only a small part 
is in Vermilion sheet, are formed in the moraine. There are 
no true lacustrine deposits mapped, because in most cases 
alluvial material has been washed in from the adjacent hills. 
Laurier, Borden, Ross and Whitney lakes in range 4, north of 
North Saskatchewan river, are becoming alluviated with sand 
from the adjacent sand hills. Sandybeach lake, a resort 13 
miles north of Lloydminster, has much alluvial sand as low 
dunes, along the west side. 

. 






