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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 difference in physical, chemical, and 
biological 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, drain- 
age, water supply, and alkali problems of the area. Methods 
of soi1 management and possible utilization of the area are 
discussed. It also contains a brief discussion of the climate 
and agricultural development of the area, together with the 
important 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 diierent soi1 types represented by different colors, but 
also other important 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 -a 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 

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

The area covered by this survey, namely, the Rosebud and 
Banff sheets, extends across five soi1 color zones-from the 
semi-arid brown soils of the east side to the humid gray 
wooded soils adjacent to the forest reserve. Over a large 
percentage of the area there is sufficient average rainfall to 
produce a trop. 

In the drought area of Alberta a definite problem exists. 
The purposes of a soi1 survey hère 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 mass abandomnent of land areas has not yet 
taken place. 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 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 

2.. e 



to rainfall, to irrigation water, 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. Snch 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 Will be of value in planning for the allocation of 
post-war settlement. G 

The results of trop, fertilizer and cultural method ex- 
periments obtained at the larger governnient 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 represent important or extensive soi1 areas. Also the soi1 
reports tend to place the information of one farmer at the 
disposa1 of other farmers. 

The need for a planned agriculture that Will stabilize the 
farming industry of our province is becoming 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 Y 
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 Rosbud and Banff sheets, a brief story 
of agricultural development, and an outline of present trans- 
portation facîlities. The purpose of this is to provide a back- 
ground for a study of the soils of the area. 

The Rosebud sheet, number 165, is located in south central 
Alberta and comprises an area approximately 80 miles east 
and west by 48 miles north and south. More exactly, it 
consists of townships 25 to 32 inclusive within ranges 16 to 
29 inclusive, west of the 4th meridian. Included in this report 
is that portion of the Banff sheet, number 164, that lies east 
of the Rocky Mountain forest reserve. The Banff sheet lies 
immediately west of the Rosebud sheet; that is, it lies west of 
the 5th meridian. Townships 25 to 32 inclusive (or portions 
thereof) in ranges 1 to 7 inclusive, were covered by the 
survey. For the purposes of this report the two sheets Will 
be considered as one area. 

The southern bundary of the survèyed area lies 144 miles 
north of the United States-Canadian boundary and the eastern 
edge of the Rosebud sheet is 90 miles west of the Alberta- 
Saskatchewan boundary. The surveyed area extends in the 
east from a point about 12 miles north by northeast of Gem 
to a point about 15 miles northwest of Hanna, and in the 
west to the Rocky Mountain forest reserve. The forest re- 
serve line in the Banff sheet is approximately a north and south 
line through Morley. The town of Olds lies along the nor- 
thern boundary and the City of Calgary along its southern 
boundary. 

i 
*AgriculturaI Scientist, Prairie Farm Rehabilitation Act, attached to the Soils 

Department, University of Alberta. 
Messrs, R. L. Erdman, G. .Richards, F. R. Low and T. W. Peters assisted with 

the field and analytical work during the course of the preparation of this rèport. 
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The soi1 map for the area described above represents about 
157 townships or 3,650,OOO acres. 

AGRICULTURAL DEVFxLOPiIENT 

Anthony Hendry, possibly the first white man to visit 
Alberta, ‘in 1754 crossed the Knee Hi11 country on his way to 
visit the Blackfoot Indians and on bis return journey travelled 
near the present Calgary-to-Olds trail. In 1841 Rev. Rundle 
travelled up the Bow river and camped at the foot of the 
mountain that still bears bis name. In 1859 Captain Palliser, 
making a survey of Western Canada for the British Govern- 
ment, travelled over the Hand hills and remarked on the 
luxuriant grass found on these bills. He tarried there a day 
or SO to rest his horses. In 1871 John McDougal came to 
Morleyville and established there a mission among the Stony 
Indians. TO the mission farm he brought three head of cattle 
-the first, it is reported, in southern Alberta. Unfortunately, 
only traces of this pioneer mission establisbment remain 
standing today. 

Ranching in this area, as in most of southern Alberta, was 
the original agricultural practice. Senator Cochrane in 1887 
founded a ranch northwest of Calgary and moved cattle from 
Montana to stock it. The troubles encountered by this pioneer- 
ing ranching enterprise are well known to most Albertans. 
It is reported that in 1890 there were 18,000 sheep being 
grazed between Mosquito Creek south west of High River and 
the Little Red Deer -river west of Olds. 

The coming of the railway in 1885 marked a turning point 
in Alberta’s agriculture, for with the railway came settlers and 
their plows. These settlers took holdings farther and farther 
from the railway, ever pushing the rancher back. In 1891 and 
1892 the Calgary-Edmonton railway way built (operated by 
the Canadian Pacifie Railway) and settlement immediately fol- 
lowed; many of these settlers came from the north-central 
United St-es. Available data, however, ‘show that by 1900 
there were less than 3,000 acres of wheat in what is now the 
Rosebud and Banff sheets and that most of this was between 
Calgary and Olds; by 1906 there were less than 9,000 acres of 
wheat. During these early years there was grown approxi- 
mately as much oats as wheat. 

In the period 1906 to 1908 the Three Hills district was 
settled, Didsbury being the trading centre. In 1912 the Cal- 
gary-to-Tofield branch of the Grand Trtmk Pacifie was built, 
serving the districts of Irricana, Beiseker and Three Hills. 
The Drumheller district was settled during the period 1908 to 
1910 and the town of Drumheller was started in 1910. The 
Red Deer valley adjacent to Drumheller has become one of 
the leading coal mining centres in Alberta. In 1912 the 
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Calgary-to-Saskatoon branch of the Canadian National Rail- 
way was built, passing through the towns of Drumheller, 
Munson and Delia. It is interesting to note that the first 
settlement in the Hand Hills was in 1900 but the area south of 
the Hand Hi&, namely the Clivale and Dorothy area, was not 
settled until 1920. Other branch railway lines have been 
built since that time, the last ones being the Torrington line 
in 1929 and the Crossfield-Cremona line about 1931. 

With the exception of a small acreage of wooded soi1 along 
the west side of the surveyed area most of the arable land is 
at present cultivated. The only abandonment that has taken 
place is in the extreme southeast corner of the Rosebud sheet. 
The only remaining native pasture lands of any size are along 
the Red Deer river north of Wintering Hills, along the escarp- 
ment of Hand Hills, and in the foothills along the west side of 
the Banff sheet. 

Irrigation canais from Chestermere lake carry water into 
the Rosebud sheet via Delatour and Swastika to Rockyford. 
There is, however, at present only a small acreage irrigated. 

The data in Table 1, for a11 but 1941, were obtained from 
Dominion Govermnent census returns by municipal units. 
Since some of these units fall only partially within the sur- 
veyed area, and since no acreages were obtained for hay 
crops, the figures given in this table must be considered as 
approximations. The total cultivated acres is computed by 
assuming that in 1921 nearly one cultivated acre out of three 
was fallow, and by 1941 about one acre out of every two and 
one-half was fallow. The acreages for 1941 were estimations 
made by this survey as part of the data regularly taken (see 
cultivation map, Plate 6). 

Table L-Cultivated acres in the Rosebud and Banff sheets 

PART 1. 
Total 

YeélT Acres in Crop Cultivated Acres 
1921 ,,..............__._.....’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830,000 1245,000 
1926 _._ _. ____..... . . .._ _. _, _.. 983,000 
1931 ._,.......................................................,............. 

1,500,000 
1,242.660 

1936 __..............<................................................,....., 1.263.000 21oo:io 
1941 _,.........<<...._._...................,....,............,....,..,....,. 1,309,ooo 2:150;000 

PART II. 
1941 Cultivated Acres in each Soi1 Zone 

Brown . . . . . .._.. . . .._, _. ____.. .._ ._ . ., ___.__ ,. ,.. ,. __ _,. ,, 
Dsrk brown ..__._._.........._,.......,........................................,....,.........,....,...., 

6,000 

Shallow black .__..... ~ ._........__.___.._...............................,..,. ,.....__..,..._,__. .,_..., 
Black .._._.__._....__,_...,... ,.....__,_,....,.,,_...,..,.,....,.......,....,.........,..,...,,............,.., 

‘JEJIOQ 

Wooded or podsolic . . .._._...._.._,..._..,.,,...........................,.........,..,....,...... 
4;:g , 

PA&T III. 
Cultivated Acres by Principal Crops 

Year Wheat Oats Barley Rye 
1921 .................................................. 
1931 .................................................. 92” 

y$oo; 

1936 
%oOi 

.................................................. 950:060 210:000 90:ooo 
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From Table 1 it is seen there has been a gradua1 increase 
in cultivated acreage since 1921; the acreage having nearly 
doubled between 1921 and 1941. At present approximately 
sixty percent of the land in these two sheets is cultivated. The 
dark brown and shallow black soi1 zones are approximately 
seventy percent cultivated. This is a higher percentage of 
cultivation than in the other zones. The cultivation map 
(Plate 6) shows the almost solid block of cultivation in the 
central portion of the Rosebud sheet, particularly in the 
Drumheller clay basin. 

There are approximately 30,000 acres of abandoned land in 
the surveyed area. Most of this is in the solonized soils of the 
southeast corner of the Rosebud sheet, that is, in the Crawling 
Valley, Clivale and Dorothy districts. There is some aban- 
doned land in the sandy area. southeast of Swastika. 

Part III of Table 1 gives the acreage distribution by dif- 
ferent crops. .Wheat is the principal trop. In 1921 wheat 
formed about 60 percent of thé total acreage; by 1936 it formed 
nearly ‘75 percent. Oats and barley are next in importance to 
wheat. The percentage of wheat to coarse grains is higher in 
the eastern half of the surveyed area, that is, in the brown and 
dark brown soi1 zones, than in the western half of the area. 
As mixed farming practices become more generally estab- 
lished in the western half of the area the wheat acreage may 
tend to be further reduced. 

A seventeen year average wheat yield for census division 
six, which roughly corresponds to the surveyed area, is 16.7 
bushels per acre. This is approximately equal to the provin- 
cial average. There is a general increase in the average wheat 
yield from east to west as far as the wooded soi1 zone. This 
variation is from possibly less than 12 bushels in the brown 
soi1 zone to upwards of 25 bushels in the black soi1 zone. Long 
term yields by individual farms on the Drumheller clay soi1 
have averaged from 25 to 30 bushels per seeded acre and some 
individual yield averages on the dark brown loams east of 
Beiseker have exceeded 20 bushels per seeded acre. Average 
yield records take in all soi1 types and all types of farm 
practice. As indicated, individual records have in many cases 
far exceeded the average. As also indicated, some soi1 types 
have outyielded other types. Although fluctuations in yields 
occur from year to year due to annual climatic variation, this 
fluctuation is possibly greater on the eastern side of the area 
than on the western. The best utilization of the available 
moisture is, however, a major problem in at least the eastern 
two-thirds of the surveyed area. This is discussed in a general 
manner in the section on farm practice. As stated earlier, no 
large ranching areas are now left intact. A large percentage 
of the land still uncultivated lies as small patches used as 
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5 pasture by the farmer for his small herds. These small herds 
add up to a considerable total number. In ‘1937 the stock 
population of the surveyed area was placed at approximately 
70,000 horses, 150,000 cattle and over 50,000 sheep. 

TRANSPORTATION 

Calgary, located just south of the surveyed area, namely in 
tp. 24, range 1, W.5th, is the tenter from which the railway 
lines to the Rosebud and Banff sheets radiate. The main line 
of the Canadian Pacifie Railway, Calgary to Banff section, 
traverses the area following the valley of the Bow river. The 
town of Cochrane (*population 298) and the hamlet of Morley 
are on this line. Banff lies west of the survey area. The 
Edmonton-Calgary branch of the C.P.R. lies just west of the 
5th meridian. The towns of Airdrie (population 191)) Cross- 
field (409), Carstairs (365), Didsbury (892) and Olds (1,337) 
are on this line. From Crossfield a line branches off to the 
northwest, passes through the hamlets of Madden and Dog- 
Pound and terminates at Cremona in tp. 30, range 4, W.5th. 
The Calgary-Tofield branch of the Canadian National Railway 
traverses the area from the southwest corner of the Rosebud 
sheet to township 32, range 23. Irricana (population 170), 
Beiseker (237)) Swalwell, and Three Hills (706) are on this 
railway. The Acme branch of the Canadian Pacifie Railway 
branches north from the main line at Langdon east of Cal- 
gary, passes through Irricana, Beiseker, Acme (population 
278), and then turns east to follow Knee Hi11 Creek valley 
through Carbon (403) to Midlandvale, in the Drumheller 
valley. Branching from this railway at Acme is a spur line 
that goes north by northwest up Knee Hill valley through the 
hamlets of Sunnyslope and Torrington and terminates just 
north of the surveyed area at Wimborne. Also branching 
from this line at Irricana is the Irricana-Bassano branch of the 
C.P.R. On this line is the hamlet of Tudor and the village of 
Standard (population 208). The villages of Chancellor and 
Hussar, also on this railway line, lie just south of the sur- 
veyed area. The Calgary-Saskatoon line of the Canadian 
National Railway enters the Serviceberry valley at Ardenode, 
continues down the valley to where the Serviceberry enters 
the Rosebud creek and thence down the Rosebud valley to 
Rosedale. The villages of Rockyford (population 200), Wayne, 
Rosedale, and Rosebud are on this portion of the line. From 
Rosedale the railway follows up the Red Deer river valley 
through the City of Drumheller (population 2,748) to Mid- 
landvale. Here it leaves the Red Deer valley, going northeast 
to leave the area in township 31, range 16. The villages of 
Munson (population 135), Delia (309), and Craigmyle (popu- 

*Population figures given in this section are from the 1941 census. 
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lation 181), are on this eastern portion of the line. Hanna is 
just east of the survey area. The Vegreville-Calgary line 
branches north from Munson, going through Morrin (popu- 
lation 213) and Rowley. A spur line of the Canadian Pacifie 
Railway starts at Rosedale and goes east down the Red Deer 
valley through East Coulee, Dorothy, Finnegan Ferry and 
then to Rosemary on the Bassano-Empress line. The Rose- 
dale-Midlandvale portion of the C.N.R. joins the Dorothy line 
with the C.P.R., Acme branch. . 

The area is well supphed with railway facilities; with the 
exception of the extreme northwest portion of the surveyed 
portion of the Banff sheet practically no place is over 12 to 14 
miles from a railroad. 

Alberta% number 2 highway, a hard-surface road, traverses 
the area from south to north from Calgary to Olds. The 
Calgary-Baril% portion of the Trans-Canada highway follows 
along the Bow river valley. It is hard-surfaced. A gravelled 
road from Calgary goes through Irricana to Beiseker. Here 
it branches, one branch going north through Acme, Swalwell 
and Three Hi&, and the other east through Drumheller and 
Munson to Hanna. A gravelled road joins Sur&e, a hamlet 
on the Red Deer river, to Olds. These are practically the only 
all-weather roads in the surveyed area. The main roads west 
of Didsbury, west of Carstairs, and west of Crossfield, as well 
as the road linking Airdrie and Irricana, have had some grave1 
applied. The area is, in general, fairly well supplied with the 
better dirt market roads. Some of these, however, particularly 
in the clay area, are practically impassable during wet weather. 
Among these better dirt roads might be mentioned the Dids- 
bury-Three Hills-Munson road, the Crossfield-Irricana road, 
the Drumheller-Hand Hills road, the Rosedale-Hussar road, 
the Irricana-Rockyford-Standard road, the Dorothy-Ferry 
road, the Cochrane-Cremona road, and the Sundre-Bergen 
road. Roads lead to the forest reserve, up the Red Deer river 
from Sundre, from Big Prairie and from Morley. 

The Red Deer river is crossed by bridges at Sundre and at 
Drumheller, and by ferry west of Morrin, west of Munson, at 
Rosedale, East Coulee, Dorothy, and at Finnegan Ferry in the 
extreme southeast corner of the area. The Bow River is 
crossed by bridges at Cochrane and Morley. The Little Red 
Deer river is crossed by five bridges between Big Prairie and 
the north side of the area. The Fallen Timber creek has one 
bridge at Bergen and cari, excepting during high water, be 
forded at some other places. Three Hi&, Knee Hi11 and 
Rosebud creeks have frequent bridge crossings, excepting 
towards their confluence with the Red Deer river. Here high 
eroded banks make access to the valley difficult. Knee Hill 
creek cari be crossed at Carbon and Hesketh, and the Rosebud 



Soü Survey of Rasebud and Ranff Sheets 13 

3 river at Rosebud, Beynon and Wayne. Willow creek cari be 
crossed at its mouth, that is, in the Red Deer valley. 

TOPOGRAPHY 

The Rocky mountains, the most prominent topographie 
feature of the Banff sheet, lie west of the surveyed area, that is, 
west of the forest reserve boundary. The mountain foothills 
are found east of the forest reserve in the south. half of the 
Eanff sheet. The foothills, whitih are definitely within the 
disturbed belt, are characterized by fairly high outcrop ridges. 
The hi& west of the Jumping Pound creek and the Wild Cat 
hills northwest of Cochrane are the eastern limit of these 
hills. The Wild Cat hills reach an elevation of 5,000 feet. In 
the north half of the Banff sheet the foothills proper end just 
about at the forest reserve boundary. 

The most prominent topographie elevation out on the 
prairie is the Hand hills south of Delia. These hills are the 
remnant of a pre-glacial land surface. The top of the hills is 
a plain tut by draws. At the highest points, namely in tps. 29 
and 30, range 17, the crown reaches an elevation of 3,550. The 
escarpment surrounding this high crown is quite sharp and is 

‘1 deeply incised. The north slope and many of the valleys have 
considerable tree growth. The south slope from the Hand . 
hills crown, namely south of Little Fish lake, is rough, morainal 
topography. 

P 
The Wintering hi&, southeast of Rosedale, are another 

prominent elevation. The main portion of these hills, lying 
in tp. 26, ranges 18 and 19, is similar in formation to the Hand 
hills. They reach an elevation of over 3,400 feet. A spur from 
these hills runs as far west as Tudor. This portion of the hills 
is composed of ridges averaging about 3,300 feet in elevation. 
South of these residual remnants, lying north of Hussar, is an 
area of glacial moraine. 

Knee hill, in tp. 32, ranges 25 and 26, is a fairly high re- 
sidual remnant. A spur from this hi11 extends southeast to 
Swalwell. It has an elevation of about 3,200 feet. Similar 
residual remnants, usually long ridges with smooth sloping 
sides, divide Three Hi& and Ghost Pme creeks, and Knee 
Hi11 and Rosebud creeks. An area bounded on the east by the 
Red Deer river and on the west by a line through Torrington 
in tp. 32, range 26, Granger, and Tudor, is characterized by 
high ridges that are mainly residual remnants. In general they 
are high level crowns with long smooth slopes. The general 
direction of these ridges is southeast by northwest. West of 
this residual area is a large area of ground moraine that 
extends west to the foothills. In general this is an undulating 
plain tut by many’draws. Three hi& in tp. 32, range 24, and 
Sharp hills in tp. 26, range 29, are prominent local narrow 
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moraines. The area between Rowley and Craigmyle is mor- 
ainic. Just east of Rowley this moraine is quite pronounced. 

Big hill, between Bow river, Beddington creek and Big I-Ii11 
creek, is actually no higher than the surrounding general land 
surface, namely about 4,000 feet. It is a level crown sloping 
rapidly towards the three drainage ways that bound it. The 
southeast tip of the hill, called The Nose, appears as a promin- 
ent elevation when viewed from the south or east. A fairly 
rough morainal area lies just north of Big hill, namely around 
Lochend. 

There is a gradua1 slope of the entire area from west to 
east. The approximate elevation at the forest reserve bound- 
ary west of Sundre is 4,000 feet. Farther south, as stated 
above, the foothills rise to 5,000 feet. The elevation of the 
northeast corner of the Rosebud sheet is between 2,600 and 
2,700 feet. The low point of the sheet is in the Red Deer valley 
in the southeast corner of the Rosebud sheet; here it is slightly 
less than 2,200 feet. The Red Deer river leaves the Banff 
sheet at Sundre at an elevation of between 3,500 and 3,600 feet 
and enters the Rosebud sheet west of Rowley at an elevation 
of about 2,300 feet. The Drumheller clay area (see soi1 map) 
is an old post-glacial lake. The edge of this lake follows very 
closely above the 2,800 foot contour, possibly more exactly 
between the 2 800 and the 2,850 foot contour. The centre of 
this basin, which has an elevation of about 2,700 feet, is be- 
tween Drumheller, Morrin and Beveridge lake. Cochrane, on 
the Bow river, has an elevation of 3,761 feet, Olds an elevation 
of 3,414 feet, Three IIills 2,936 feet, Beiseker 3,000 feet, Morrin 
2,727 feet, Drumheller 2,258 feet, and Craigmyle 2,851 feet. 

This survey mapped four topography classes. They are 
shown on the soi1 map by means of a hachured legend. The 
data in Table II give the acreage and percentage distribution 
of the main topographical types on the Rosebud and Banff 
sheets. From these figures it is seen that 36. percent of the 
area is composed of level to undulating topography. In general 
the broad strip bounded on the west by a line through 
Conrich, Carstairs and Harmattan, and on the east by a line 
through. Sunnyslope, Acme and Ardenode, has undulating 
topography. It is a large area of ground moraine. Practically 
the only topographical irregularities in this area are those- 
caused by the drainage ways. Fairly large undulating areas 
lie immediately east of this large area, namely around Three 
Hïlls, west of Twining, between Beiseker and Carbon and up 
the Service Berry valley as far as Rosebud. Another large 
area of level to undulating topography lies in the clay basin 
roughly inside of a line joining Carbon, Wayne, Rowley and 
Ghost Pine. Were it not for the presence of long directional 
slopes much of this clay area could be classed as level. Much 
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? \ 
of the area north of Delia and Craigmyle is of undulating 
topography. It is morainal in character. Smaller areas of 
undulating topography are found in the Hand hills, in the 
southwest corner of the Rosebud sheet, around Standard, 
north of Cochrane, in the Bearberry flats, along the valley of 
the Bow river and in some of the larger river flood plains 
near the forest reserve. 

About 35.5 percent of the area is mapped as gently rolling. 
Land of this topography class offers little obstruction to culti- 

I vation, the slopes are gentle and, in general, the hi& are low. 
A large strip of gently rolling topography lies just west of the 
large undulating area described above. This area lies ad- 
jacent to a line through Beddington, Madden, Elkton and 
Bergen and is mainly of morainal topography. Other fairly 
large areas of gently rolling topography lie along Knee Hi11 
ridge, east of Three Hills, along Rosebud drainage between 
Swastika and Wayne, and north of Standard. In these four 
areas the topography is composed mainly of long ridges with 
gently sloping sides: there is practically no non-arable land 
and practically no kettle holes. In this area lie the residual 
remnants referred to above. Between Verdant Valley and -L Morrin and north and east of Delia the gently rolling topo- 
graphy is mainly of glacial origin, although some of it is on 
the’ outer fringes of the Hand hills escarpment. Pockets of 

2 this topography class are mapped in the rolling and hilly areas, 
particularly along the edges, and also as isolated patches 
throughout the level to undulating areas. 

Rolling land makes up approximately 15 percent of the 
total area. It is considered as arable if other conditions are 
favorable. 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 
areas; they are subject to greater harm from water erosion and 
the crops tend to ripen unevenly. A large acreage of rolling 
land is mapped in the southeast corner, that is, in the Winter- 
ing hills area. This topography is a mixture of high, residual 
ridges and choppy morainal hills. Another rolling area is 
mapped south of Little Fish lake. The eastern portion of this 
is typical moraine with numerous kettle holes; the western 
portion is a residual bench badly eut with draws. The portion 
southeast of Verdant Valley is a mixture of high ridges and a 
deepely incised plain. The large rolling area east of Rowley 
is a typical moraine. The hi& are mainly dome shaped and 
there are numerous kettle holes, many containing water. A 
strip of rolling topography runs from The Nose through 
Lochend to Bottrel. Most of this is morainal. The rolling 
area west of Jumping Pound is a series of ridges with wide 
valleys, Small patches of rolling topography are mapped in 
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the gently rolling areas. These are the more choppy portions 
of the area. 

Approximately 8 percent of the area is mapped as hilly. 
Hilly land is considered, excepting under unusual circum- 
stances, as being too steep to cultivate. A fairly large portion 
of the moraine south of Little Fish lake is mapped as hilly; 
these are fairly large dome shaped hi&. Much of the western 
escarpment of Hand hills is mapped as hilly. This is a fairly 
uniform slope, deeply tut by draws. The north escarpment of 
the Wintering hills, mapped as hilly, is ‘quite similar to the 
Hand hi& escarpment. Both are partly covered with tree and. 
scrub growth. Small pockets of hilly topography occur in 
the western spur of the Wintering hi& and in the moraine east 
of Rowley. The hilly area around Big hi11 is partly escarp- 
ment and partly a portion of a very gravelly moraine. The 
foothills area along the forest reserve is also mapped as hilly 
topography. Included in this hilly area, particularly the por- 
tion lying north of Grease creek, are many small areas of 
gently rolling to rolling topography. However, due to the 
relative inaccessibility of most of this area, it was not possible 
to separate out these pockets of more level topography. This 
portion is quite heavily wooded. The southern portion of this me 
hilly area is higher and more rugged than the northern portion 
but has more open grassland. 

TABLE IL-Exknt of topography divisions in the Ftosebud and Banff sheets 
Division Acres Percent 

Hilly _. ._ _. ._ _. 300,000 8 
Rolling __<, <. <<.,. ...<..< <... ..<.<..< .<.. 550,000 
Gently rolling ..__._._...__..__._.............. <_<<........ <._............... 1,290,000 E.5 
Level and undulating _,,. .,. ,.., .,... .,._.._. .._. .._. .._...__... 1,300,000 
Erosion ._ _, ._ _, ._ _. ._ ._ _. ._ ,_ _. _. ._ ._ _. 160,000 “4 
Rivers, lakes and marshes ._.........._.._........... 50,000 1.5 

TOTAL .<. 3,650.OOO 1oo.o 

DRAINAGE 

The Rosebud and Banff sheets are drained by the South 
Saskatchewan-Nelson river system. The south portion of the 
Banff sheet and a narrow strip along the central portion of the 
south side of the Rosebud sheet is in the Bow drainage, the 
remainder of the two sheets belongs to the Red Deer drainage 
basin. 

The Bow river rises in the glacier fed Bow lakes north of 
Banff. From Banff it flows in an easterly direction along the 
south side of the Banff sheet to leave the area in tp. 25, range 2, 
W.5th. Just west of Cochrane it is eight miles north of the 
southern boundary of the Banff sheet; west of Seebe it dips 
south into the Calgary sheet. Ghost river, which rises in the 
mountains north of Lake Minnewanka, joins the Bow river in 
tp. 26, range 6. The Ghost River dam is built across the Bow 
river just below the confluence of these two rivers. This dam 

. 
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makes a large lake on the Bow river and backs the water for a 
considerable distance up the Ghost valley. Jumping Pound 
creek enters the area from the south in tp. 25, range 4, and 
joins the Bow river just west of Cochrane. Nose creek, a 
seasonal stream, rises just west of Crossfield and flows south 
very close to the 5th meridian. In tp. 25, range 1, it receives 
a tributary stream, Beddington creek. It joins the Bow river 
at Calgary. A small portion of the Rosebud sheet south of the 
Wintering hills, drains south by way of the Crowfoot drainage 
to Bow river. 

The Red Deer river rises in the mountains about ten miles 
northeast of Lake Louise and flows east to Sundre where it 
leaves the area in tp. 32, range 5. From here it makes a 
large loop as far north as the City of Red Deer. It re-enters 
the surveyed area east of Three Hi& in tp. 31, range 21. From 
here it flows in a southeasterly direction to leave the area in 
the southeast corner of the Rosebud sheet. Throughout its 
course in the Rosebud sheet the Red Deer river has a wide 
eroded valley over 300 feet deep. The present river channel 
is over 75 yards wide. Fallen Timber river rises in the foothills 
and joins the Red Deer river just south of Sundre. The Little 
Red Deer river rises in the foothills, flows east to Cremona 
and then north to leave the sheet in tp. 32, range 4. It joins 
the Red Deer river just west of Innisfail. The Dogpound 
creek rises in the foothills just west of the Wildcat hills and 
flows north by northeast to leave the area in tp. 32, range 3. 
It joins the Little Red Deer river in tp. 33, range 3. These 
three tributaries of the Red Deer river are generally per- 
manent streams. They fluctuate greatly, however, in volume 
with the season and with the weather; the removal of the 
forest caver adds greatly to these fluctuations; 

, 

Rosebud river rises just west of Didsbury. After taking a 
short loop north it flows in a southeasterly direction to Irri- 
cana. From here it flows east to Rosebud and thence north- 
east to join the Red Deer river at Rosedale in tp. 28, range ‘19. 
Between Didsbury and Irricana this river has a fairly wide, 
deep valley with grass covered slopes. Between Irricana and 
Rosebud the valley is less pronounced; just east of Irricana it 
is practically non-existent. From Rosebud to Rosedale the 
valley is again quite deep. The banks here have steep 
eroded faces. This river carries spring flood water and also 
some irrigation spill water below Rockyford. Carstairs creek 
joins the Rosebud river west of Beiseker in tp. 28, range 27, 
CrossfieId creek joints it at Irricana, and Serviceberry creek, 
flowing from the southwest, joins it at Rosebud in tp. 27, 
range 22. 

Kneehill creek enters the area from the north in tp. 32, 
range 26. It is joined by Spruce creek in tp. 32, range 26, 
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and Lone Pine creek in tp. 30, range 25, both from the west. 
Kneehill creek flows in an east by southeast direction to enter 
the Red Deer river in tp. 29, range 21. It has steep eroded 
banks from Carbon east. From Grainger west the valley is 
generally wide and contains large deposits of alluvial sads. 

Three Hills creek enters the area from the north in tp. 32, 
range 25. It flows in a southeasterly direction entering the 
Red Deer river between tps. 29 and 30, range 21. Many draws 
enter the creek from the Knee Hi11 ridge to the west. Ghost 
Pine creek enters the area from the north in tp. 32, range 23. 
It flows south by southeast to join Three Hills creek in tp. 
30, range 29. An arm of clay soi1 from the Drumheller basin 
follows up the Three Hills valley. 

Michichi creek, both east and west branches, rises in the 
moraine east of Rowley and flows south to enter the Red Deer 
river at Drumheller. The east branch of Michichi creek re- 
ceives drains from the northwest escarpment of Hand hills. 
Willow creek .begins along the southwest escarpment of Hand 
hills; one branch drains Little Fish lake by a high water 
outlet. It enters Red Deer river in tp. 28, between ranges 18 
and 19. Both Michichi and Willow creeks have steep eroded 
banks. Bullpound creek rises in the northeast escarpment of 
Hand hills. It flows in a northeasterly direction to leave the 
sheet in tp. 31, range 16. At Hanna the creek turns south to 
join Red Deer river north of Duchess. Wolf creek rises in the 
morainal area north of Delia and flows east to enter Dowling 
lake just east of the surveyed area in tp. 32, range 15. 
Crawling valley, an old drainage way, enters the area from 
the south in tp. ,25, range 17. It joins Red Deer valley eight 
miles north. Al1 these streams in the Rosebud sheet, except- 
ing Red Deer river, are seasonal. 

Two irrigation canais from Chestermere lake feed into 
the southwest quarter of the Rosebud sheet. One goes by way 
of Swastika to Rockyford and the other along the southern 
boundary of the area to Tudor. 

There are few Springs in the Rosebud sheet, some along ihe 
escarpment of the Hand hills and the occasional one in the 
Wintering hi&. A large spring was found in the extreme 
southeast corner of the sheet. There are also a few along 
the west side of Crawling Valley. Some fairly deep artesian 
Wells are found east of Irricana. A few shallow artesian Wells 
are found in the foothills. 

Hand Hills lake and Little Fish lake in the Hand hills are 
the largest lakes in the surveyed area. Both of these have 
high water outlets. Sieu and Mattoyekiu lakes in tp. 25, range 
18, are inland basins on the edge of Wintering hills. There is 
a considerable number of small lakes scattered throughout the 
area. Most of these are under 600 acres in size and vary with 
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the season. The morainal areas east of Rowley, southeast of 
Olds and northeast of’cochrane have a large number of these 
lakes. No large hay meadows were seen in the area. 

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 
Rosebud and Banff sheets. The long time climatic conditions 
that have prevailed have induced a particular vegetative 
growth. These two inter-related external forces a’cting 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.) 

CLIMA!FE 

The climate of the Rosebud and Banff sheets varies some- 
what from west to east. Since the west side of the Banff sheet 
is in the Rocky mountains and the east side of the Rosebud 
sheet projects into the plains area of southeastern Alberta, the 
reason for this variation becomes apparent. Certain general 
statements, however, cari be made regarding the climate of the 
area. The total annual rainfall decreases from west to east 
and southeast, the mean annual temperature varies only 
slightly from west to east, and the prevailing wind is westerly 
over the area. 

These sheets lie on the northern edge of the main chinook 
belt of southern Alberta. The chinook winds are warm winds 
of low relative humidity. During the winter they have a dis- 
tinctly moderating effect on the climate. During the summer 
months these warm drying winds may be destructive to 
growing crops, especially during prolonged dry spells. Far- 
ther south in the direct path of the chinook winds the drying 
effect of these winds is more apparent in both winter and 
summer. 

Winddirection data at Calgary and Olds show that in the 
west half of the surveyed area the prevailing wind direction is 
northwest. Figures available indicate that there are more 
winds from the northwest than from the southwest and west 
combined, and much more from these three combined than 
from the other five points combined. There is not sufficient 
data from the east half of the Rosebud sheet to give any 
average figures, but it is thought that. there also the pre- 
vailing direction is west. 

Average wind mileage data indicates that there is a gradua1 
drop in velocity from south to north. That is, the average 
mileage is greatest in the chinook belt. These data on winds 
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suggest that although the chinook winds exert some influence 
on the agricultural practices of the Rosebud and Banff sheets 
this influence is not nearly SO marked as in the south of the 
province, namely from High River south. 

Calgary receives an average of 2,300 heurs of bright sun- 
shine per year out of a possible total of approximately 4,450 
hours. By way of comparison, Edmonton receives about 2,200 
hours and Medicine Hat about 2350 hours. 

Al1 the meteorological data given in this report are com- 
piled from Dominion meteorological records. Reports from the 
following stations are included: Medicine Hat in the brown 
soi1 zone about 100 miles southeast of the surveyed area, Gem 
in the brown soi1 zone just south of the southeast corner of 
the surveyed area, Hanna in the dark brown soi1 zone just east 
of the surveyed area, Halkirk 30 miles north of the northeast 
corner of the surveyed area in the dark brown soi1 zone, 
Three Hills and Carbon near the line between the dark brown 
and shallow black soi1 zones, Olds and Didsbury near the line 
between the shallow black and black soi1 zones, and Calgary 
in the shallow black soi1 zone just south of the surveyed area. 

Table III gives the average monthly, seasonal and annual 
precipitation at Gem, Hanna, Carbon, Three Hills, Olds, Cal- 
g-y and Didsbury. In this table the year is divided into three 
sections, namely, the previous fall, winter, and growing season. 

TABLE III.-Precipitation in inches. Monthly and seasonal distribution for 
points on or near the Rcsebud and Banff sheets. 

’ Period Gem Hanna Carbon %iF Olds CaIgary Didsbury 
1917-35 1926-35 1963-H 1921-37 1920-40 1900-39 1900-19 

August ...< 1.27 1.06 1.99 1.71 2.32 2.35 3.46 
September _..,_.I..... 1.07 1.55 .98 1.57 1.67 1.68 

. 0ct0ber . . . . 6.54 1.55 .67 .54 61 0.83 1% 

Previous fa11 . ZG -433.64 xii -iii -ii% 6.66 

November __..,_........ 0.72 
:?B 

.68 .54 .63 0.70 .71 
December .._.,.._...... 0.59 .31 .38 0.55 .50 
January ..<..<.... ;:.l 

:4; 
.60 29 :;1 0.49 

February . . . . . .41 .37 59 0.53 :5: 
March . . . . . .._. ..I 0.79 .56 231 .63 1.05 9.83 .77 

Winter . . 25 -GÏ 2.81 -iiY -iii -z TF3 

April ___ ,. ,_ ._ _. 1.26 1,06 54 .91 1.49 1.14 33 
Ma _. ._ _. ,, _. y 1.35 1.89 2.24 3.16 
June 
July <_.. .._.._. _. .._.. ::2 

1.99 1.86 ;::4 
2.91 3.57 3.36 3.54 4.81 
2.45 1.99 1.83 2.63 2.42 2.99 

Growing season z àz7.961.12 YG -XT4 11.79 

Total .,........_<.......<.. 12.07 15.58 14.41 13.15 17.78 17.30 21.58 

This is done because it is thought that the previous fa11 and 
growing season’s moisture is fairly closely related to trop 
production, In interpreting this table it should be pointed out 
that the data from Hanna, Three Hills and Carbon are for a 
relatively short term of years and that longer averages might . 
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change somewhat these figures. It is suggested that a long 
term average for Hanna might be slightly lower than indicated 
in the table and for Three Hills slightly higher. Since Dids- 
bury and Olds are only about eight miles apart, the long term 
average rainfall should be about the same at these two points. 
It is possible that the period 1900 to 1920 was slightly more 
humid than the period 1920 to 1940, although the record for 
the period 1900 to 1919 at Calgary averaged about 17 inches. 
From the appearance of the soi1 and the native vegetation it 
would seem that 21.5 inches is rather high to accept as a long 
term average at Didsbury. From the figures in Table III it 
cari be seen that on these sheets the brown soi1 zone receives 
about 12 to 13 inches of precipitation annually, the dark brown 
zone from 14 to 15 inches, the shallow black zone 15 to 17 (it 
being slightly higher in the south where evaporation is possibly 
slightly greater than in the north), and 17 to 18 inches in the 
black zone. No figures are available for stations on the 
wooded zone of the Banff sheet but figures for 26 years at 
Harmattan west of Olds, and Rocky Mountain House (45 miles 
north and west of Sundre) for 18 years, indicate that the 
average annual precipitation is slightly higher than in the 
black soi1 zone. Evaporation in the wooded zone is lower than 
in the more open areas. 

A large percentage of the precipitation that falls during 
the winter months in Alberta is lest by evaporation and during 
the spring run-off. As a result the moisture that falls during 
the previous fa11 and during 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. Taking the figures presented in 
Table III, it ean be calculated that ‘Gem receives ‘72 per cent 
of its annual moisture during this effective period. Hanna 
receives 81 per cent, Calgary 82 per cent, and Olds 80 per cent. 
This means that a large percentage of the total precipitation is 
available to the growing trop. Table IV gives the previous 
fa11 plus grow season total during a given period. If between 
nine and ten inches of rainfall during the effective period be 
taken as the border between those years that are considered 
drought years and those that are not, then at Gem during 
the period 1918 to 1935 the effective precipitation was over 
10 inches in only three years out of the eighteen. At Halkirk 
during the period 1912 to 1929, thirteen out of the eighteen 
years had over 10 inches, at Calgary during the period 1901 to 
1939 thirty years had over 10 inches, and at Olds during the 
period 1920 to 1940 eighteen out of the twenty-one years had 
over 10 inches of effective moisture. These figures indicate 
that at least in the west half of the surveyed area in most years 
there is sufficient moisture to produce some trop. The ex- 



22 Bulletin No. 40 

treme year to year variation is very great. For example, at 
Calgary during the period 1901 to 1939 the previous fa11 plus 
growing season precipitation varied from about 7 inches to 
27 inches. Table III shows that June is the month of greatest 
average precipitation. This is possibly the most important 
growing month of the year. For the stations reported in Table 
III ail, with the exception of Gem, receive on the average 
about three inches or more of rainfall during June. 

TABLE IV.-Precipitation record for stations on or near the Bosebud and Banff 
sheets. Figures represent previous fall plus growhg season total. 

YGU- 
1900 .................................................................. 
1901 .................................................................. 
1902 .................................................................. 
1903 .................................................................. 
1904 .................................................................. 
1905 .................................................................. 
1906 ................................................................. 
1907 ................................................................. 
1908 ................................................................. 
1909 .................................................................. 
1910 ................................................................. 
1911 .................................................................. 
1912 .................................................................. 
1913 .................................................................. 
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 .................................................................. 

Average .......................................................... 

Olds 
........ 
........ 
........ 
........ 

........ 

........ 

........ 

~&mY 

Ei 
16:83 
17.94 
15.23 
12.38 
11.92 

E-E 
4:95 

:E 
13.64 
13.00 

'8% 
10:97 

8.72 

2% 
11:69 
14.42 

8.67 
12.99 
15.18 
14.82 

% 
8:68 
6.97 

?E 
9:29 
7.30 

. 

14.43 14.20 

Iialkirk 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 

:5:5; 
12.88 
21.59 
16.27 

la;! 
9:75 

1~~5 
8:04 

17.90 
13.04 
14.85 
11.87 
18.99 

'Ei 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 
........ 

13.31 8.46 

In interpreting the rainfall data given above, certain factors 
must be considered. It may be said that below a certain 
minimum precipitation it is impossible to grow a trop and 
what rain does corne Will have a very low efficiency factor, 
but it should also be remembered that such factors as rainfall 
distribution, the amount of evaporation, the soi1 type, and the 
type of farm management influence the efficiency of the 
rainfall. The factors of soi1 type and farm management are 
discussed elsewhere in this report. In general, going from 
south to north in Alberta, the rainfall efficiency increases. 
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This is due mainly to a gradua1 decrease in evaporation rate 
from south to north. By using the previous fa11 plus growing 
season total rather than yearly totals, some of the distribution 
factor is eliminated. It is known, however, that the differ- 
ence of two or three weeks in obtaining a good growing 
season rain may make a considerable difference in the trop 
grown, 

Table V gives the average monthly, seasonal and annual 
snowfalls at Olds, Calgary and Hanna. Olds and Calgary each 
receive about 50 inches. For the ten year period 1926-35 
Hanna received 35 inches of snowfall. This is possibly fairly 
close to the long term average. Gleichen, in the dark brown 
zone just south of Standard, received an average of 40 inches 
during the period 1903 to 1939. It is noted that Olds and 
Calgary receive their greatest monthly snowfall during the 
early spring months of March and April. It was stated earlier 
that much of the snow runs off with the spring thaw. This 
is particularly true of the open prairie, particularly if it is of 
irregular topography. The conserving of this run-off, either 
by holding it in the cultivated fields or in ponds by coulee 
dams, should received continued attention. 

TABLE V.-SnowfaU in inches. Monthly and seasonal distribution for points 
in or near the Rosebud ‘and Banff Sheets 

P.e&d 
Olds 

1920-37 
Calgary 

1900-3s 
Hanna 
1926-35 

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

!A 
. . . . 

2.5 0.5 
3.6 417 1.4 

Previous fall .............................................. .-ii 

November .................................................. 5.9 
December .................................................. 
January ...................................................... ::Y 
February .................................................... 
March .......................................................... 9”:: 

Winter ........................................................ 34.4 

April ............................................................ 10.1 
Ma y .............................................................. 1.2 
June .......................... . ..................................... 
July .............................................................. .... 

-773 

Growing season ,.,.._,,.,._..,__._.............,...., 

Total . . ..__._...._.__.......,...,................,.,......,...... 

11.3 

52.0 

11.2 

49.2 

5.6 

35.0 

.-. Z 

The frost free period has a considerable bearing on the risk 
of producing certain crops and on the variety of crops grown. 
It must be noted that the frost free period is ended as soon as 
the temperature rèaches 32”F., yet this temperature Will not 
damage most farm crops. Thus the frost free period is seldom 
as long as the growing season. It should also be noted that 
the amount of frost Will vary locally with changes in relief or 
topography. Certain low lying areas often receive fa11 frosts 

, considerably earlier than nearby higher land. 
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Using 32°F. as ending the frost free period, during the 
21-year period 1916 to 1936 Calgary had an average of 102 
consecutive frost free days. During the period 1921 to 1940 
Olds had an average frost free period of 104 days. If the years 
1938 and 1940, which had unusually long frost free periods, 
be eliminated from the calculation, it gives Olds an average 
frost free period of under 100 days for 18 years. The longest 
was in 1940 and the shortest in 1921. The average date of the 
first fa11 frost below 32°F. at Olds during the twenty-year 
period was September 16th. The average frost free period 
for Banna for ten years between 1925 and 193’7 was approxi- 
mately 100 days. The corresponding years at Olds had a 
similar frost free period. Although no data are available 
there appears to be a rapid shortening of the frost free period 
towards the mountains. West of the Little Red Deer river the 
frost hazard becomes apparent and in this portion of the 
surveyed area wheat is very often affected by early fa11 frosts. 

The climate of the Rosebud and Banff sheets, like that of 
the remainder of southern Alberta, is characterized by warm 
summers and relatively cold winter temperatures. Table VI 
gives the monthly mean temperature at Olds, Calgary and 
ptdi;re Hat and the extreme high and extreme low readings 

The yearly mean at Olds of 36.75yF. is slightly lower than 
that of Calgary with 38.9 and considerably lower than that of 
Medicine Hat with 43.0. Edmonton has a mean average tem- 
perature of 37”F., approximately the same as Olds. It is 
interesting to note that the extreme range in the monthly 
mean temperatures is much greater in the winter months than 
in the summer months. For example, at Olds during the 
period 1916 to 1940, the mean average January temperature 
varied from -14°F. to 30”F., or a variation of 44 degrees. 
The mean average July temperature for the same period only 
varied from 5’7°F. to 65”F., or a range of 8 degrees. At a11 
three stations January is, on the average, the coldest month 
and July the warmest. The highest temperature at Olds, 
namely 97”F., was reçorded in June 1937 and the lowest, 
47”F., was recorded in February 1916. In general the 
portion nearer to the foothills does not have as extremely high 
summer temperatures as do the prairie lands to the east side 
of the area. Over the entire area and particularly in the south 
portion the chinook winds cause some rapid fluctuations, 
particularly in the winter temperatures. 
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TABLE VI.-MonthIy, seasonal and annual means at Olds, Calgary and 
Medicine Hat. Temperature in degrees Fahrenheit. 

Olds 
Med&F6e3pt zo$zg 

1916-40 
Extreme E$;eyte 

highest Period 
August . . ..___...__...<_................ 
September .._..._................. 
October _,_,....._......._....: .._.. 

Previous fa11 .,..,,,,..._._...._.., 

52 58.8 

44:5 
50.6 
41.8 

Fi 50.4 

30 

-12 - 

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

Winter ................................ 

A ri1 
&y 

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

June ...................................... 
July ...................................... 

Growing season ................ 

Year .................................... 

1:.: 12 

14:5 

28.5 19.1 25.8 16.5 

15.1 11.1 
18.5 18.3 15.6 

;; 

30.0 28.2 23.5 68 

-iiG 21.8 

5E 

64:s 

49.2 40.1 

71.0 6% 

zi xi 

43.0 38.9 

VEGETATION 

- - 
18.5 

48:: i7” 
54.9 
60.2 97 

50.4 - 

36.75 97 

-29 

2: 
47 
-32 - 

-9 

2: 
28 - 

47 

Five soi1 color zones cross the Rosebud and Banff sheets. 
In general there is a gradua1 change from’ the prairie type of 
vegetation in the east and southeast portion of the Rosebud 
sheet to the forest type of vegetation in the foothills of the 
Banff sheet. There are also local areas that are somewhat 
different from the surrounding areas due to soi1 texture, 
elevation, or irrigation. The greater percentage of the arable 
land of the area is now under cultivation and as a result 
much of the native flora has disappeared and some new species 
have been introduced. A large number of species occur in 
the area but only a few of the more important cari be men- 
tioned here. 

The common spear grass (Stipa comata) is the dominant 
grass of the more droughty areas in the southeast portion of 
the Rosebud sheet. Porcupine grass (Stipa sparteu) resembles 
S. comata excepting that the awns have a sharper twist and 
are more rigid. It is widely spread but is not common in the 
more droughty localities of the surveyed area. These two 
grasses provide a valuable source of fodder in the early stages 
of growth before the spear-like seeds develop, and in the 
winter when the seeds have dropped out leaving the culms 
and leaves standing. Green spear grass (S@a vÊticI&) is a 
taller growing grass than the above mentioned species and 
tends to remain greenish or tawny at maturity. It is widely 
spread over most of the surveyed area excepting the south- 
east corner of the Rosebud sheet and in ranges 5 and 6 of the 
Banff sheet. 

Sand grass (CaZumovil@ Zong~jolia) is a characteristic 
plant of the sandy soils of the Rosebud sheet. It makes up an 
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important part of the forage in the sandy soils; for example 
around Swastika, and east of Sunnyslope. It is a ta11 fairly 
coarse grass with an open panicle head. Although appearing 
quite green and succulent and remaining SO until late in the 
summer, it is not relished by stock. It does, however, serve a 
useful purpose in helping to keep sandy areas from drifting. 
Canada wild-rye (Elymus cunadensis), a ta11 growing, green, 
often blue-green, plant resembling rye is mainly confined to 
sandy soi1 near irrigation where the water table is quite high. 

June grass (Koeletia cristata), a fine leaved grass with a 
compressed panicle type head, is common over most of the 
surveyed area. In places where rainfall is a little higher it 
grows taller and more luxuriant and may be mistaken for 
some other grass, such as Culamugrostis montanensis. Tufted 
hair grass (Deschumpsia caespitosu) , a moderately tall, slender 
plant with loose, open, nodding panicle, and having branchlets 
more or less originating in whorls, is found over the entire 
area. In the drier portions it is more confined to low marshy 
places. Northern reed grass (Cdumugrostis inexpunsa) is 
found over a11 of the surveyed area in meadows, marshes, and 
wet places. It is a moderately ta11 grass with rather slender 
rhizomes and medium to small spikelets in a narrow somewhat 
spikelike panicle. It is relished by horses and cattle. 

There are a number of Pou (blue grasses) scattered over 
the surveyed area; of these Pou pulustris seeqs to be the most 
prevalent. Except for the Wintering hills and the Hand hi&, 
it is confined to low lying ground and around sloughs and 
marshes of the Rosebud sheet. In parts of the Banff sheet 
where rainfall is a little higher it is often found on uplands. 
Other Pou, possibly found in the surveyed area, though not 
identified by this survey, are Pou compressa, Pou triviulis, 
and Pou nemorulis. The value of these grasses as forage- 
plants is well known since they are widely used in pastures. 
They are also used as lawn grasses. 

At least six species of wheat grasses (Agropyrons) are 
found over the surveyed area. They are medium to ta11 
growing perennials, usually having erect culms ( stems) and 
green or purplish erect spikes (heads) . Three common species 
found in the surveyed area have creeping rhizomes. They 
are Agropyron Smithii, A. repens and A. clusystuchyum. A. 
Smithii, sometimes called bluestem or bluejoint, is. found in 
quantity over a11 of the surveyed area except in the drier 
southeast portion. It is often abundant in the less well- 
drained spots. A. dusystuchyum occurs on the plains of the 
surveyed area particularly in sandy soils. A. Richurdsoni, also 
called A. subsecundum, is found mainly in places of higher 
rainfall, such as in the foothills and on the Hand Hills. 
A. Griffithsii and A. tenerum are found in the drier soils of 
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the surveyed area. A. repens (couch grass or quack grass) 
is found over most of the surve+ed area. In parts that receive 
more rainfall it constitutes a weed problem. It is therefore 
seen that no definite boundaries for the Agropyrons cari be 
drawn. 

A number of grasses are almost entirely confined to the 
foothills and to a less extent to the Hand hills, Wintering hills 
and Knee hi&. Timber oatgrass (Danthon2a +ntermedia) is 
found only in the foothills. It is a somewhat tufted, moder- 
ately ta11 perennial with a few-flowered spikelike panicle of 
rather large oat-like spikelets. Bromus pumpeiEianus (Var. 
‘I’zueedgi Sctibn) is most con-mon in the foothills, the Hand 
hills and the Knee hills areas, but is also found to some extent 
on the prairies. It resembles cultivated brome very closely 
except that it is usually more pubescent. Rough fescue 
(Festucu scabrella) is one of the dominant grasses in the lower 
foothills and to a lesser degree on the Hand hills. It provides 
an important source of forage in hay meadows and other 
pastures. F. iduhoensis is also found in the lower foothills. 
Spike oat (Avenu Hookeri) is found mainly on the drier slopes 
and open prairie of the lower foothills but probably extended 
over most of the sheet before cultivation. A muhly grass 
(Muhlenbergia spp.) occurs only sparingly in the foothills. 

Several grasses should be mentioned that are found grow- 
ing in localized areas. Salt grass (Distichlis strictu), a low 
growing plant with numerous florets arising from one culm, 
grows in mat-like fashion on alkaline soils, particularly in the 
seepage spots of the irrigation areas south of Swastika. Alkali 
tord grass (Spurtinu gruc&s) is also found in this same area 
in sandy soils. Wild barley (Hordeum jubutum) is the domin- 
ant grass in dry sloughs and lake beds that are slightly 
alkaline. It is, however,, able to grow under variable condi- 
tions and may be found growing in meadow lands and along 
fente lines. American slough grass (Bechmunnia syziguchiae) 
is a moisture loving plant &nd is found over all of the surveyed 
area in and around sloughs and streams. It is a large, erect, 
coarse-growing plant with broad flat leaves and numerous 
short;appressed or ascending spikes in a narrow, more or less 
interrupted panicle. It produces a rank growth, is palatable 
to stock and makes fairly good hay. Tickle grass (Agrostis 
hiemuiis) occurs over the entire surveyed area in meadows 
and moist places. Reed Canary grass (phubis urundinuceu) , 
a perennial with creeping rhizomes, occurs in marshes, along 
river banks, and moist places over the entire area. Juncus 
spp., commonly known as wiregrasses, are,abundant throughout 
the surveyed area in marshes and wet places. They resemble 
grasses but are much coarser and the, stems and leaves are 
smooth. They are quite palatable to stock. 
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A few other grasses of varying importance are found in 
different parts of the surveyed area. Bromus marginatus is 
not very common but occasional plants occur over most of the 
area. Sweet grass (Hierochloe odoruta) occurs most frequently 
in the shallow black and black soi1 zones. 

Sedges (Curex: spp.), grass-like plants, make up an im- 
portant part of the foliage in some localities of the surveyed 
area. Involute leaved sedge (Cures eleocharis) makes up 
more than half of the vegetative growth along the roadsides 
on the heavy clay soils, particularly north of Drumheller. It is 
a short growing plant, perennial by rootstocks, with triangular 
culms and a fine leafy base. It cures a dark brown color and 
is palatable to livestock. 

In some places cultivated grasses and clovers have been 
seeded along the roads and in waste places and to a large ’ 
extent replace the native flora. Brome grass (Bromes enermis) 
is now growing over most of the surveyed area and along with 
yellow and white sweet clovers serves a very useful role in 
keeping down weeds. Timothy (Phleum prutense) is also 
found growing along the roadsides, particularly in the shallow 
black and black soi1 zones. Crested wheat grass (A. ctistatum) 
is found in some places in the Rosebud sheet but is not as 
plentiful as brome and timothy. 

There is a large number of troublesome weeds occurring in 
the surveyed area. Canada thistle is one of the most trouble- 
some weeds in the surveyed area but is as yet rarely found on 
the heavy clay soils. Wild oats (Avenu fatua) are very 
abundant in the western half of the Rosebud sheet and in the 
Banff sheet and seriously reduces trop yields. Yellow toad 
flax, also called snap dragon and butter and eggs, is becoming 
quite a bad weed, particularly in the western half of the Rose- 
bud sheet and the eastern half of the Banff sheet. It is a 
persistent deeply rooted perennial weed. It is now found in 
waste places, on roadsides and in some cultivated fields. 
Hoary cress (Lepidium drabu), a deeply rooted perennial 
weed, occurs in greatest numbers in the southwest corner of 
the Rosebud sheet, particularly around Dalroy and Delatour. 
It is very persistent and difficult to eradicate. Russian knap- 
weed (Centaurea pic+) has a similar distribution to that of 
hoary cress and is usually found associated with the latter. 
Leafy spurge has been reported around Sunnyslope, Carstairs, 
and north and east of Calgary. Field bindweed (ConvoZwuZus 
arvensis) occurs north and east of Calgary, particularly in 
gardens. Poverty weed (Iva arillaris) is found on the 
heavie? soils around Drumheller and south of Three Hills. It 
generally grows on patches of land that are slightly alkaline 
or not in the best physical condition. Wild mustard (Brassica 
uruensis) is quite abundant in scattered localities of the sur- 
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veyed area. It is quite abundant around Three Hills and west 
of Morrin. Flixweed (&symbrium Sophia), often miscalled 
green tansey mustard (Sisymbrium incisium), is found over 
most of the surveyed area. In parts of the shallow black and 
black soi1 zones it is a troublesome weed. Stinkweed (Thal~spi 
aruense) is abundant over nearly a11 of the surveyed area in 
cultivated fields, along roadsides and in drift soil. Russian 
thistle (SaZsoZu Kccli) and tumbling mustard (Sisymbrium 
ukissimum) are the dominant weeds on the more droughty 
soils. They are, however, scattered over the entire area to a 
greater or lesser extent. Bal1 mustard (NesZiu punicuZutu), 
hare’s ear mustard (Cowingiu orientalis) and shepherd’s 
purse (Cupseliu Bursa-pustoris) are found over the entire area 
but are more abundant in the shallow black and black soi1 
zones. Wormwood (Artemisiu biennis) , a ta11 growing, green, 
bushy plant with a strong odor, is spread over most of the 
surveyed area. It is usually found in waste places and low 
spots but in some localities it spreads over cultivated fields. 
Perennial sow thistle (Sonchus urvensis) occurs in the Banff 
sheet and to some extent in the Rosebud sheet. It is mainly 
confined to small patches. 

Many plants are more or less characteristic of local areas. 
Cat tails (Typha spp.) , a large, very tall, reed-like plant with a 
brown furry compressed spike, is found growing in shallow 
water on the edges of lakes and marshes and along irrigation 
ditches. Gum plant (GrincZeZiu perennis), a medium to ta11 
yellow flowered plant which secretes a gum-like substance, 
occurs most abundantly in the drier parts of the Rosebud 
sheet. Cone flower (Lepuchys cobumniferu) is also found in 
the drier parts. Wild liquorice (Glycyrrhiza Zepidotu) is most 
abundant in the south, central and eastern portions of the 
Rosebud sheet. Fireweed ‘(Epiiobium ungusti#oZium) , a ta11 
plant with a wand-like, non-branching Stern, terminating in a 
compound flower spike of pink flowers which later produces 
pods containing seeds with tufts of “cotton” on the Upper end, 
occurs in moist places and along irrigation ditches of the Rose- 
bud sheet. It is widely scattered over the more humid parts 
of the Banff sheet. Salt sage (Atripler IVuttalZi) is found in 
alkaline areas and strongly solonized flats. Hedge bindweed 
(CoZvoZvuZus sepium) is fairly common on some of the heavy 
soils. Skeleton weed (Lygodesmu junceu) is found particu- 
larly on the sandy soils of the Rosebud sheet. A species of 
wild sunflower (Heliunthus spp.) is particularly abundant on 
the heavy clay soils. Sunflowers are, however, scattered over 
the entire surveyed area. Bedstraw (GaEium spp.), while 
occurring over the entire area, is more aboundant on top of the 
Hand hills and Wintering hills and in the lower foothills. 

There are a number of plants occurring in pasture areas 
which has reduced the grazing value of such lands. Little club 
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moss (SeZugineZZa densa) occurs in the grazing areas of the 
southeast corner of the Rosebud sheet. Pasture sage (Arte- 
misiu frigida) is abundant, particularly on the range area of 
the brown soi1 zone. It occurs, however, over ail of the Rose- 
bud sheet and the eastern portion of the Banff sheet. Sage 
brush (Artemisia cana) occurs only on the eroded faces and 
banks along the Red Deer river and its tributaries. Silver 
sage (Atiemisia gnuphalodes) , while occurring over the entire 
surveyed area, is more common in the western portion. A 
plant which is called Indian tobacco, or pussey toes (Antenwwia 
microflora) is very common in pastures of the western half 
of the Rosebud sheet and also in the Banff sheet. It also 
occurs on and around Hand hills, Wintering hills and Knee 
hi&. Another plant of the same genus (Antennariu compestris) 
is abundant in the open places in wooded areas even to the 
exclusion of more useful plants. Prairie Phlox (Phloa: Hoodi) 
is confined to the drier area of the Rosebud sheet. It is not 
very common. Cactus plants are found only along the erosion 
of the Red Deer river and its tributaries and occasionally in 
the southeast corner of the Rosebud sheet. The yellow flowered 
cactus (Opuntia poEyacuntha) is most common. The small 
“pin-cushion” variety (Neomumillaria vivipard) is rarely seen. 

Many other plants, too numerous to mention in this report, 
were found in the surveyed area. 

The northwest corner of the Rosebud sheet ‘borders the 
park belt of Alberta SO that considerable natural tree growth 
occurs here consisting almost entirely of aspen poplar (Popuius 
tremuloides) and willows (Salir spp.). There are also nu- 
merous patches of saskatoon bushes (Amelunchier uhifolia) 
and some choke cherries (PmLnus melanoccwpa) and goose 
berries (Ribes spp.) but these are usually found only along 
coulee banks. The above mentioned trees and shrubs are 
also found on the north slopes and draws of Hand hills and 
Wintering hi& located east and southeast of Drumheller. 
This tree growth is the result of more humid conditions found 
on these hi&. There are also numerous clumps of willows 
and poplars growing in the sandy soi1 south of Swastika. The 
occasional clump of poplars and willows in some fields and 
along fentes in the area north of Drumheller and around 
Kathryn and L-ricana indicate that these areas probably sup- 
ported some tree growth before cultivation. 

Ah the coulees and valleys of the Rosebud sheet and the 
eastern part of the Banff sheet supports some tree growth. 
Black birch (Bet&a occidentalis) occurs along with poplars 
and willows near the top of the erosion along the Red Deer 
river and its tributaries. In places where the erosion has not 
been too severe, spruce (Picea glaucu), balsam poplar 
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(Populus baisamifera) and the occasional jack pine (Pinus 
contorta) are found growing. 

Buck brush or western snow berry (Symphoricarpos occi- 
denta&) occurs over most of the surveyed area. In some of 
the less humid parts it is more confined to slopes facing north 

other places that are more moist. Rose bushes 
% osa spp.) make up an important. part of the undergrowth in 
the wooded areas. They also occur in the parkland and open 
prairies, particularly on sandy soils and along fente lines. 
Wolf willow or silver bush (Elaeagnus argentea), a silver 
colored shrub with small yellow flowers and having a pleasant 
odor when in bloom, occurs over the entire surveyed area. In 
drier parts it is more confined to north slopes. 

Three low growing, evergreen shrubs occur along the banks 
of the Red Deer river and its tributaries and in the foothills. 
Creeping juniper (Juniperus sibitica) has’ needlelike leaves 
and produces dark blue berry-like cones. It usually grows on 
dry, open, rocky places. Ground cedar (Jzcniperus hori- 
zontalis) is a prostrate, creeping shrub. It is distinguished 
from creeping juniper by the fact that. the ncedle-like foliage is 
actually many very small overlapping scale-like leaves. It 
produces dark blue berry-like ‘cones. Bearberry or Kinni- 
kinnick (Arctostaphylos Uva-ursi) has trailing leafy and 
slender stems, with dark brown, sometimes reddish, scaley 
bark. The leaves are leathery, oblong shaped, and the fruits 7 
are pink to bright red. It grows under a wide variety of con- 
ditions, but prefers coarse, well-drained soils, such as gravelly 
or sandy loams in partial shade. 

The eastern edge of the heavily wooded area roughly 
follows a line drawn through Wildcat hi&, north along the 
Little Red Deer river to Westward Ho. East of this line 
throughout the black soi1 zone the tree growth is mainly in 
scattered clumps. West of this line the growth is a forest of 
poplar, jackpine and spruce. Some of the trees are large 
enough for lumbering and there is a number of small saw- 
mi& in this area (see Plate 2, fig. 3). There is a dense under- 
growth in some places consisting mainly of buck brush and 
rose bushes. Other bushes include raspberries (Rubus spp.), 
gooseberry bushes (Ribes spp.) , cranberries (Vaccinium Vites- 
Iduea), and blueberries (Vaccinium canudense). 

A number of trees is confined mainly to the foothills and 
the more humid parts of the surveyed area. Shrubby cinque- 
foi1 (Dusiphora +ticosa) occurs in open places away from 
larger tree growth in the lower foothills. area. Dwarf birch 

c (BetuEa gEanduZosa), a shrub with densely glandular resin- 
iferous brown twigs, occurs mainly in ‘wet places. Sitka alder 
or green alder (Alnus sinuata, also A. sitchensk) grows gener- 
ally as a shrub 4 to 6 feet high. The leaves, though thin and 

G 
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membranous, are rather large (3 to 6 inches long), green above 
and pale green and lustrous below with Sharp double-toothed 
edges. The cones, which contain the seeds, are produced in 
bunches. Speckled alder’ (AEnus incanu) is similar to the 
above except that the branches and twigs are densely glandu- 
lar. The last three mentioned shrubs are frequently found 
growing in and around peat bogs. The peat bogs have been 
formed largely of herbaceous plants, and are mainly grass 
peats. 

Grateful acknowledgment is hereby made to Dr. E. H. Moss 
for counsel regarding the section on vegetation. 

THE PARENT SOIL MATBRIAL 
Practically a11 of the Rosebud sheet and that portion of the 

Banff sheet covered by this survey was covered by the con- 
tinental ice sheets. The meeting, and possibly overlapping, 
of the Hudson’s Bay ice sheet from the east and the Rocky 
Mountain ice sheet from the west took place not far from the 
5th meridian. Whether or not the extreme top of the Hand 
hills was covered by the moving ice sheet is not clearly proven. 
For a more complete discussion of the geology of the Rosebud 
and Banff sheets the reader is referred to the appendix by 
J. A. Allan. These ice sheets, in passing over the area, mixed 
materials they had carried for considerable distances with 
material from the immediately underlying bedrock. This 
glacial drift was deposited as a mantle over the glaciated area, 
the depth varying greatly from place to place. Over much of 
this area the present surface mantle is glacial drift. In some 
places, however, the agents. of erosion have removed the 
greater portion of* this drift, with the exception of the larger 
erratics SO that in these places the surface mantle is the 
original parent rock. In some places wind and water have 
carried in and deposited a coating of soi1 material over this 
glacial drift. Some of the glacial material is piled up in the 
form of terminal or lateral moraines but in much of the area it 
is in the form of ground moraine. This ground moraine has in 
many places had its surface material subsequently sorted by 
post-glacial winds and water. The rolling and hilly areas south 
and east of Little Fish lake, north of Hussar, east of Rowley, 
and west of Airdrie are a11 fairly pronounced moraines. 

A large lacustrine clay area comprising approximately 
500,000 acres lies in this area. It is commonly known as the 
Drumheller clay area. This is a large post-glacial lake basin 
and, as stated previously in this report, follows very closely to 
the 2,800 foot contour. This lake was possibly fed by the 
melting ice and by streams from the west. As a result the 
clay material. may be of local origin as well as transported 
origin. Much undoubtedly was carried in from the west. 
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The northern tip of the Chancellor laking basin is found 
in this area, namely around Standard. The Chancellor and 
Drumheller basins are connected by a narrow channel west of 
Standard. The railway between Standard and Tudor follows 
this channel. Two other laking areas are mapped in the sur- 
veyed area, one west of the Jumping Pound creek, and one 
along the Fallen Timber ‘creek at Bergen. The area west of 
the Jumping Pound creek is possibly water sorted but has its 
origin from the Alberta shales which form the uppermost 
bedrock in much of the surrounding area. 

There are no pronounced gravelly shore lines associated 
with these laking basins. However, up Knee Hi11 creek and 
between Rosebud and Serviceberry creeks east of Irricana 
there are large areas of alluvial sands. It is suggested that 
these sands are the coarse materials dumped by the streams 
that fed the large Drumheller lake. There is a fairly large 
area of alluvial and eolian sands in the extreme northeast 
corner of the Rosebud sheet, that is, north of Craigmyle. 

Only two gravelly areas of any size were mapped in this 
area. Practically the entire Bow river valley is of alluvial 
gravels. In places these gravels are of great depth. Another * 
area of alluvial gravels is found along Lone Pine creek east of 
Didsbury. A grave1 pit of commercial importance is located at 
the mouth of Beddington creek. 

Bedrock outcroppings occur in many places over the 7 
surveyed area. Generally these are from Upper Cretaceous to 
lower Tertiary in age. In places these outcroppings are exten- 
sive enough to be called bad lands. Al1 along the Red Deer 
river in the Rosebud sheet and a considerable distance up its 
tributary streams bad lands of extensive proportions occur. 
The Drumheller bad lands are widely famous as a source of 
dinosaur skeletons. Most of these outcrop exposures show a 
capping of glacial till or some post-glacial deposition over the 
consolidated rock. There are areas, however, where this 
covering has been eroded off SO that weathered bedrock forms 
the present surface mantle. In the area of ridged topography 
from the Knee hills ,south by southeast through Carbon to 
Tudor, much of the soi1 is of residual origin. There is prac- 
tically no till covering left on most of these ridges. 

The Hand Hills crown and the eastern portion of the 
Wintering hills is mainly of Tertiary origin. A deep gravelly 
formation is found in many places within the profile depth. 
These two elevations are remnants of an old pre-glacial land 
surface. 

In general it cari be said that in an area affected by both 
east and west glaciations and tut by numerous streams carry- 
ing materials from the mountains a great diversity of parent 
soi1 material cari be found. 
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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. 

SYSTERI 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 soil, generally of the A horizon; (2) the dominant 
characteristics of the soi1 profile; and (3) the mode of deposi- 
tion 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 soil, other than its surface texture, 
gives that soi1 its series designation. On the Rosebud and 
Banff sheets there are five soi1 color zones, namely brown, 
dark brown, shallow black, black, and wooded or podsolic. 
On the map accompany this report the soi1 classes, determined 
by the surface texture, are shown in different colors. Each 
textural class, however, may be subdivided into smaller areas, 
and each of these areas carried a three digit number. This 
number determines 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 
soils of the Rosebud and Banff sheets. 

Soi1 Zone 
The 1.0.0 soils are those in the brown soi1 zone. This zone 

corresponds to the bald prairie of southeastern Alberta. These 
soils are relatively low in nitrogen and have a shallow profile. 
They have developed under a low annual rainfall and a 
relatively high evaporation. 

The 2.0.0 soils are those in the dark brown soi1 zone. This 
zone forms a broad transition belt between the brown and 
black or parkland soils of the province. It averages about 50 
to 75 miles in width. This area has developed under some- 
what more humid conditions than prevail in the brown zone. 

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 
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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. In this 
portion there is some tree growth, that is, it is open parkland. 
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 fairy 
heavy tree growth, are degraded soils. The areas mapped as 
5.0.0 soils are black-gray transition. They are, in géneral, 
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 
have a definite A, horizon and the plowed field has a brown 
to dark brown color. The 7.0.0 soils are strongly degraded. 
They have very little A, and a deep leached A2 horizon; the 
plowed field has a light-gray-brown color. 

Mode of Deposition of Parent 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. 

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 these soils may have been glaciated at one time, but 
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most of the drift material has been eroded off, leaving only the 
transported stones on the surface. The depth of unconsoli- 
dated material over the unweathered parent rock varies con- 
siderably. In these areas exposures of the underlying form- 
ation are quite numerous. 

i.O-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 topo- 
graphy and few to many stones scattered throughout the 
profile. The topography is of a broken nature and the areas 
often contain numerous sloughs and meadows. The till or 
glacial drift in this area was partly transported by the 
Keewatin or Hudson’s Bay glaciations and partly by the Cor- 
dilleran or Rocky mountain glaciations. The eastern and 
central portions of the area are principally of the former 
material and the western portion is principally of the latter. 
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 glacial soils 
and agriculturally are generally good soils. 

4.0-These soils are a grouping under the title, “gravelly 
outwash.” They are characterized by being very 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 finer material. They are generally light textured soils 
with level to undulating topography. 

SO-These soils are of alluvial origin. They are charac- 
terized by the presence of some water worn stones in the 
profile and by the presence of grave1 and sand lenses through- 
out the profile. The variable deposition is the result of water 
moving at different speeds or carrying loads of various ma- 
terials. 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 their 
topography is undulating to gently rolling. That is, they are 
relatively 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 lacustrine formation, that is, they 
have formed from the material that settled out of still water. 
As a result the texture of these soils is fairly uniform through- 
out the profile. They are practically stone free and their 
topography is generally level to undulating. Post-glacial winds 
may have been responsible for deep silt deposits, particularly 
in the glaciated areas. In general the eolian deposition is 
shallower than the average lacustrine deposition. 

Profile Variation 
The units 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 severely drifted lack profile development. They 
may be considered as raw or undeveloped and in general have 
a single grain structure. 

1-These soils are hillside soils. As a result of loss of 
run-off water these soils are locally more arid than the sur- 
rounding soils and generally they are of a lighter color and 
have a shallower profile. The run-off water carries with it 
surface soi1 from the slopes. 

2-These soils are non-saline and have a profile develop- 
ment that is normal for their texture and the local climate. 
The structure in these areas is commonly prismatic to colum- 
nar. 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 normal soils of the area. 
If these soils do not have a drainage problem they are among 
the best arable soils. 

4-These soils are characterized by a weak saline or alka- 
line development. That is, they are intermediate in character 
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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 second category. They were not saline enough to war- 
rant placing in group 5, but there was evidence of alkali salt 
accumulations. In most cases the alkali salt content was not 
great enough to materially affect the profile structure. 

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. 

6-These 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 A, horizon that lies immediately above 
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 to the area. Since much of the 
parent rock in the Rocky mountains is limestone it is thought 
that the origin of these soils is associated with this parent 
material. Many of these soils have a lifeless appearance and 
they are generally of low productivity. 

Each soi1 area outlined or described, then, carries a three 
digit series number. Each of the digits is separated by a dot, 
e.g. 1.2.1. This number represents a brown, 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, some of the clay laking 
basin is mapped as 7/2. In these areas there is a thin coating 
of lacustrine material over the glacial till, 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 
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in this column. For example, the complex 2/5 would indicate 
a normal soi1 profiIe 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 containjng patches of saline 
soils within the area. 

There are eight main texture classes mapped. These are, 
going from the lightest to the heaviest, Sand, sandy loam, fine 
sandy loam, loam, silt loam, silty clay loam, clay loam and 
clay. There is also a mixed class that is used where the 
surface is SO badly mixed that separation 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. 

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

SOIL SURVEY MBTHOD ‘, 
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. 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. speedometer readings. In some places one soi1 class 
changes abruptly to another, and here there is no doubt re- 
garding 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 betweeh 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 townships 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 manneer, and recorded 
finally on a map of a scale of three miles to the inch, minor 
areas cannot be outlined, and boundaries between lines of 
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traverse cannot always be accurately established. Hence, 
although the extensive soi1 types are outlined fairly accurately, 
further inspection should be made in determining the soi1 
types on individual quarter sections. 

DESCRIPTION OF SOILS 

In the description of the soi1 areas of the Rosebud and 
Banff 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, in a general way, those soils that 
are somewhat similar in morphology and utilization. Follow- 
ing these descriptions of each zone there is a table in which 
the principal characteristics and total acreage of each series 
class is listed. In this table the following abbreviations are 
used: In the location column the first number refers to town- 
ship, 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, Ex. is ex- 
cellent, P. is pasture and A. is arable. 

Included in this section is a discussion of the chemical 
composition of the typical soils of the area. In certain portions 
of the area there is an alkali problem. This is also discussed. 

SURFACETEX'MJRE 
The data in Table VII show the acres and percentage dis- 

tribution of the textural soi1 classes on the Rosebud and Banff 
sheets. From this table it is seen that the loam textured soils 
make up the greatest percentage. Considering the three 
loam textures (light, medium and heavy) together .they make 
up about 63 percent of the total area. The loam soils of this 
area are medium textured soils generally underlain by a 
subsoil heavier than the surface soil. A true loam soi1 has 
the three minera1 fractions-Sand, silt and clay-mixed in 
such proportions that no one fraction predominates. The light 
loams have more Sand and less clay than the medium loams. A 
fairly large number of areas are graded a heavy loam. This 
class includes loams that are heavy due to a fairly high clay 
content and also loams that have a fairly high silt content. 
Most of the heavy loams in this area are those that are 
between loam and clay loam in texture. The loam soils in this 
area have, on the average, between 50 and 65 percent Sand and 
less than 15 percent clay (less than 0.002). Soils of this 
texture class generally do not drift as readily as do soils of 
either a lighter or a heavier texture; they are relatively fertile 
and in areas other than those of restricted rainfall are textur- 
ally good soils. 
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Clay forms approximately 15 percent of the total area and 
is the second large& textural class mapped on these two sheets. 
Clay soils contain about 25 percent or more of clay particles In 
their mechanical composition, that is, particles less than 0.002 
millimetres in diameter. Some of the heavy clay areas mapped 
contain upwards of 50 percent &y. Clay areas are generally 
associated with laking, the fine particules having settled out 
of still water. Clay soils with a normal profile are good dry 
land soils. They have a high water holding capacity and 
generally contain a relatively large amount of available plant 
foods. Most of the clay is located in the Drumheller basin 
although smaller areas are outlined at Standard and at Bergen. 

TABLE VII.-&JOIL CLASSES 

BROWN: 
Fine sandy loam .................. 
Light loam ............................ 
Loam ........................................ 
Clay loam ............................ 

DARK BROWN: 
Sand ........................................ 
Sandy loam .......................... 
Fine sandy loam ................ 
Light loam ............................ 
Loam ...................................... 
Heavy loam .......................... 
sllt loam ................................ 
Clay loam .............................. 
Silty clay loam .................... 
Light ............................ 
Clay 

clay 
.......................................... 

Heavy clay ............................ 

SHALLOW BLACK: 
Sandy loam ..<_.._.__....... 
Fine sandy loam ,..,. 
Light loam ..__..._._._............... 
Loam .,. ,_., . .._._._.._._._._....... 
Heavy loam ,__.. .__,. ,__._.. 
Silt loam ,. ._..: .__,. 
Clay loam .._.......... 
Light clay .._.__........_.......... 
Clay _,._._..,._.....,.,.........,..,....,.,. 

BLACK : 
Fine sandy loam .._.._._....... 
Light lo%m . . .._....__._.__...... 
Loam ._ _. _. _. _.. ., . ._ 
Heavy loam ._.__.. .__.__. .,.., ,..... 
Silt loam _..._.............__............ 
Clay loam . . ..__..._._._.............. 
silty clay loam . . . . . ..._.<<.. 
Light clay _.._.__._._.......__.......... 
Clay ., _.. _,_ ._ _. ._ ,_ _. ._ 

WOODED (podsolic) : 
Fine sandy loam .._._..__. ,.__. 
Loam .< ,. <. 
Heavy loam _..__..__. _.__._.._......_ 
Clay loam ..__. ,,..,.,._,._. ._.. ,.... 
Light clay .._..._....__.,,......,,..... 

Water _..._..._............... .__...__..,..._._.. 

Acres Total 

1.000 

2s’:oo: 
‘700 

48,000 

15.200 
23,500 
48.000 

511.000 

3oEz 
40:600 
17,300 
22,100 

700 
4.800 

130,300 

1,600 
87,700 

2487’3ii 
12:300 

1.518.000 

990,000 

402.000 

387.000 
40.066 

Marshes and peat bogs _,._....._..___...,_.......... .__..._ 25.000 
Eroded land . . .._._.._...__..._............................ ..._...,. ._ 250,600 

l . TOTAL . .._........_.._......................... <....<... 3,660,OOO 
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Silty clay loam forms only about 0.5 percent of the total 
area. Silty clay loam soils have a high percentage of both silt 
and clay; they are heavy silt loam soils. Often they are asso- 
ciated with the clay deposition soils and are found along the 
fringes of the laking basin. Clay Ioam forms about 8 percent 
of the total area. Clay loam soils average between 15 and 25 
percent clay particles and are therefore fairly heavy soils. 
Much of the clay loam mapped lies adjacent to the Drumheller 
clay basin, formed on heavy textured glacial till. Other heavy 
textured glacial soils are found in the southeast corner of the 
map area and along the edge of the forest reserve. Clay loam 
differs from silty clay loam in that it generally has a higher 
percentage of sand and less silt. The clay loam soils of these 
sheets being ahnost a11 formed on glacial till are, in general, 
quite variable. They vary from heavy loam to light clay in 
surface texture. Clay loam soils are intermediate in character 
between heavy loam and clay, and in areas where topogr;pz 
is not too rough they are generally good arable lands. 
than 1 percent of the total area is mapped as silt loam, the only 
large area being on the edge of the clay basin east of Swalwell. 
Silt loam soils have over 50 percent silt in their mechanical 
composition and are usually fairly uniform sorted soils. 

Sandy loam and fine sandy loam make up about 5 percent 
of the total area. Fine sandy loam soils contain about 65 to 75 
percent sand and contains enough of the finer soi1 particles 
to give the soi1 some firmness in the profile. They are fair 
arable soils, excepting under quite dry conditions. Sandy loam 
soils are very loose, often low in fertility, Will drift readily 
and, excepting under exceptional circumstances or an ade- 
quate rainfall, should not be considered as arable land. The 
sandy areas occur mainly along the Rosebud creek drainage, 
along the Knee Hi11 creek drainage and in the northeast corner 
of the sheet adjacent to Sullivan lake. Less than 0.1 percent 
of the area is mapped as Sand. The Sand areas are mainly 
dunes. Most of the sand in the Sand, sandy loam, and fine 
sandy loam areas is medium grained. 

Approximately 250,000 acres, that is 7 percent of the area, 
are mapped as eroded land. These are located principally 
along the stream courses. In general they are too steep or 
broken to cultivate. 

On the soi1 map that accompanies this report the soi1 tex- 
tures are designated by different colors. Each soi1 area on the 
map carries a three digit number; this number indicates the 
soi1 series to which the area belongs. The first, or hundreds, 
digit refers to the color zone; the second, or tens digit, refers 
to the way the parent material upon which the soi1 profile has 

: 

been formed was deposited; and the third, or uni& digit, in- 
dicates the form of profile that has developed. In the section 
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on “System of Soi1 Classification” these factors were broadly 
defined and the method of using them indicated. 

COLOR ZONES 
Five soi1 color zones are mapped in the Rosebud and Banff 

sheets. These color zones have developed as a result of 
different soi1 moisture relationships. Drier soi1 conditions may 
be caused, among other things, by a lower rainfall, a higher 
temperature, or a greater evaporation; the last one is in- 
fluenced by the vegetative caver. The brown soils on the 
eastern side have been formed under a long period of drier 
soi1 conditions than those forming the black soils on the 
western side. 

The line dividing the brown and dark brown soi1 zones in 
the Rosebud-sheet starts in tp. 25, range 17. It follows along 
Crawling valley to the Red Deer river and then turns north- 
east around the base of the Hand hi&. It leaves the sheet in 
tp. 28, range 16. 

The line dividing the dark brown from the shallow black 
soils enters the sheet in tp. 25 between ranges 25 and 26. 
From here it is carried slightly west to pass through Irricana, 
then through Beiseker and Acme. From this point it gradu- 
ally turns northeast to Twining, and then north to pass just east 
of Three Hills and out of the sheet in tp. 32j range 23. Where 
the zone line goes through the large clay area it is of necessity 
somewhat arbitrary since there is a distinct uniformity 
throughout this clay area. Most of the clay lying north and 
west of Drumheller appeared quite dark in color. However, 
there is insufficient meteorological data. to suggest that the 
isohedra lines bulge sharply to the east to take in this area. 
Medium textured soils found as islands in the clay area west of 
Red Deer river are dark brown in color. Two sub-zone color 
lines are drawn within the dark brown soi1 zone. One separates 
out the shallow black soils of the Hand hills-these lie prin- 
cipally in tp. 29, range 17-and one the shallow black soils on 
taFdy; of the Wintering hills-these are in tp. 26, ranges 18 

The line dividing the shallow black and normal black 
enters the Banff sheet from the south in tp. 25, range 4, W.5th. 
This line makes a fairly Sharp west loop up the Bow River 
valley. At this point no no,rmal black soils are mapped and 
shallow black soils lie adjacent to the podsolic soils. The line 
dividing the shallow black and black-gray transition soils turns 
northeast down Bow valley to pass along the north side of 
Grand valley. Just east of Grand valley (south of Lockend) r 
normal black soils are again mapped. From Lockend the hne 
diving shallow black and normal black turns north to pass just 
west of Crossfield and Carstairs. It turns northeast just south 
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of Didsbury to leave the sheet in tp. 32, range 28, W.4th (a 
point about eight miles east of Olds) . 

The line dividing the black soils from the gray wooded or 
podsolic soils enters the sheet from the south in tp. 25, range 5, 
W.5th. From here it is carried in a northwesterly direction to 
the Bow river. Between the Bow river and Grand valley no 
black soils are mapped. From the north end of Grand valley 
the line is carried north through Bottrel, Elkton and West- 
ward Ho. The above zone line marks the eastern edge of the 
podsolic soils. Those soils immediately west of this line are 
transitional in character. They carry the zone number 5 or 6. 
The strongly leached wooded soils, carrying the zone number 
7, lie slightly farther to the west.. 

In general, any soi1 color line actually represents a fairly 
broad .strip of land, that is, there is a gradua1 change from 
one zone to the next. In the foothills where there is a fairly 
rapid elevation change the color transition is also quite rapid. 
It should be stated that due to differences in soi1 texture, in 
relief, in local precipitation, and in vegetation islands of one 
soi1 color may be found within another zone. Examples of 
this are the Hand hills and the Wintering hills black soi1 in 
the dark brown zone. There are many dark colored soils in 
the valleys in the gray wooded soi1 zone. 

The parent material and the method of its deposition, the 
topographie position, the long term climate, and the vegetative 
caver, a11 imprint certain characteristics on a soi1 area, each 
factor tending to differentiate- one soi1 area from another; a 
difference in the soil’s morphology and in its utilization. It 
must be recognized that natural abjects-and soi1 is a natural 
object-commonly do not fa11 into hard and fast classifica- 
tions. There are variations within any given series and within 
any given type, and one series or type gradually 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 Rosebud and 
Banff 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 principal 
characteristics and total acreage of each series type is listed. 

BROWN SOL ZONE 

In general the brown soils are characterized by a shallow 
profile and a light color. The brown color of the A horizon 
indicates that these soils are relatively low in organic matter 
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content when compared with the soils of the more humid 
sections of the province. The brown soils are fairly well sup- 
plied with the minera1 constituer&, and in years of sufficient 
rainfall there has been enough available plant food to produce 
good growth. The lime carbonate horizon is found at from 10 
to 20 inches. The brown-dark brown soi1 zone line cuts 
through the southeast corner of the Rosebud sheet and there- 
fore only a small portion of the brown soils lies within the 
survey area. 

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

Solonizecl Loams of the Southeast Corner 
Lying east of the Wintering hills and south of the Hand 

hills is an area of undulating to gently rolling land ‘chat has a 
general slope towards the Red Deer river. The area has been 
glaciated. Hudson’s Bay erratics and numerous Hand hills 
pebbles are scattered over the surface. However, the till 
mantle is not deep; particularly is this the case nearer the 
river where more material has been removed by erosion. 

Most of the profiles are solonized, the hard B, horizon being 
from 3 to 8 inches from the surface. There has been consider- 
able differential erosion of the surface giving a patchy micro- 
relief. In the area east of Crawling Valley these spots where 
the hard B, is exposed are practically devoid of vegetation; 
north of the river between Dorothy and Willow creek most 
of these exposed spots are now grassed over. North of the 
Red Deer river in the Clivale district the area becomes more 
pronounced glacial; here solonized soils occur mainly in the 
low spots. This area is the transition between the solonized 
soils to the south and the high moraine south of Little Fish 
lake. 

The brown-dark brown zone line cuts through this area, 
that is, most of the area lies in the area of restricted rainfall. 
Most of the area is therefore only poor to fair arable land. 
Wheat is the principal trop, grown on a two-year rotation. 
At present there is less than 10 percent of the area under 
cultivation; more than that has been abandoned. Upwards 
of 1’75 quarter sections of abandoned land lie in this general 
area. 



TABLE VIII.-Soil areas of brown soil zone 

Series Location 

Fine Sandy Loam 
1.5.2 25-16 

Acres 

1.066 

Lîght Loam 

E2? y& to 27-17 
1:2:2/6. 

4,000 1.200 
26-16 5,660 

12.6. 
1.2.2/6. 

Ciay Loam 
1.6.2. 
1.6.6. ;;::: 5:: 

Topography Classification Remarks 

L.-U. F.-F.G.P. 2 areas. Some abandoned land. Coarse Sand. 

G2 
U:G.R. 

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

~i~brl~;tom: partly eroded. 

Nearly ali abandoned. 

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

R:%. 

L.%. 

F.G.P. 2 aress. Stony; large area slopes to river. 
Pr.-F.A. Partly cultivated; eroded 
Pr.-F.A. Few stones. Partly abau oned. $ 

its shallow. 

P. to Pr.-F.A. 4 areas. Fairly stony; deep eroded pita. 
F.G.P. Edge of Crawlfug VaBey. 
F.G.P. Bank of Crawling valley. 
F.G.P. Edge of cou& draw. 
F.A. A river bench. 

U: 
Low area. Deep profile. 
Basin. Bed rock close to surface. 
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DARK BROWN SOIL ZONE 
The dark brown soi1 zone forms a transition belt between 

the brown soi1 zone of southeastern Alberta and the black, 
more humid zone to the north and west. In the Rosebud sheet 
the average nitrogen content of the dark brown soils is about 
midway between the average content of the brown and shallow 
black soils, that is, about 0.20 percent in the surface foot. In 
general the lime carbonate horizon is found at from 10 to 24 
inches. However, in many of the profiles formed on a high 
lime parent material it is within 10 inches from the surface. 
The annual precipitation in this zone averages about 14 inches. 
The arable dark brown soils are generally good wheat lands. 

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

Loams of the Ha& Hills Area 

r 

Lying south of Craigmyle, principally in townships 28, 29 
and 30, ranges 16 and 17, is the Hand hills ‘elevation. This 
elevation is a remnant of a pre-glacial, tertiary plain that rises 
approximately 600 feet above the present surrounding plain. 
There is a fairly steep .escarpment tut by numerous draws, 
along the north and west side of this crown. (See Plate 10, 
fig. 1.) 

Conglomerate gravels of Tertiary age are the uppermost 
beds in this area; the mantle over this conglomerate is gener- 
ally fairly shallow, often within the profile depth. Most of this 
crown has been glaciated (whether or not a11 has been is not 
clearly established). The present surface is not, now, a level 
plain; drains with long sloping sides give the area, when 
viewed .internally, a rolling character. Many of these slopes 
are quite gravelly to within a few inches of the surface. These 
shallower areas are included in the areas of deposition 2/4 as 
shown on the soi1 map and are mainly on the slopes from the 
top of the hill. They contain some boulders. 

The better phases of this area, that is, the portions that 
have a fairly deep mantle over the gravels, have been mapped 
as deposition 3/4. 
of the hi&. 

Most of the 3/4 type is found near the top 
Glacial erratics are rare here and generally the 

top 18 to 24 inches is free of conglomerate gravels. 
The soils on the Hand hi& are darker in color than the 

soils on the lower surrounding plain. A small area at the top 
of the hills has been mapped as shallow black, zone 3. A 
sample taken from this area had 5 inches of black surface or A 
horizon and over 5 inches of very dark brown A-B transition. 
This surface five inches contained nearly 0.5 percent nitrogen 
and there is approximately 0.28 percent in the surface foot. 
In the remainder of the area, mapped as dark brown, zone 2, 
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there is an average of 2 to 3 inches of black surface soil. 
Clumps of trees, mainly willow and poplar, are found prin- 
cipally on the northern slopes. It would appear that most of 
the soi1 material of the area is of local origin. The surface 
texture is medium loam containing considerable Sand. In 
general the profile is of a friable irregular prismatic structure. 
The lime horizon varies from 20 to 30 inches below the surface. 
The area is well drained. In places where the gravels are 
fairly close to the surface there is a tendency to excessive 
drainage, that is, to insufficient water retention capacity. 

The escarpment leading from the hills to the surrounding 
plain is mainly pasture land, the northern portion supporting a 
fairly luxuriant growth of grass. The southern lower portion 
of the crown, with which cari be included the morainal 2.2.2 
area south and east of Little Fish lake, is also mainly pasture 
land. Throughout the moraine area there are numerous small 
kettle holes. These catch spring run-off but generally are dry 
by mid-summer and grow meadow hay. There are many 
opportunities for dams on the escarpment drains. There are 
no large solid blocks of cultivation on the top of these hills 
although most quarter sections are partly cultivated. Grain is 
grown and during latter years grass, particularly brome grass, 
is being seeded. Due to the relative shallowness of the profile 
it is suggested that grass must form an important part of any 
rotation here. The steeper slopes should possibly be per- 
manently seeded to grass. Grass Will not only restrict erosion 
loss but Will also increase the water holding capacity of the 
surface soil. 
Mixed Glacial and Alluvial Soi1 of the Delia Area 

In the northeast corner of the sheet, north of the Hand 
hills and east of the clay basin, is an area containing a mixture 
of medium and light textured soi1 types. The portion imme- 
diately adjacent to the Hand hills has been effected by the 
streams from the hills. These streams have deposited some 
alluvial material and have water worked some of the other 
material. 

A fairly large area of deposition 5/2 has been mapped be- 
tween Craigmyle and Michichi. In this area the glacial and 
alluvial soils are SO mixed that separation on a map of the 
scale of 3 miles to the inch was not practical. These soils are 
mainly Ioams and light loams in texture with small pockets of 
sandy loams. Grave1 and sand lenses are often found within 
the profile. Some of the light textured spots have drifted. 
Such drifting that starts on a light textured knoll may soon 
spread to heavier adjoining soils. Fields of such a mixed 
texture require very carefully adjusted management practices 
to get the most economic production without. inducing 
deterioration. 
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North of Craigmyle, particularly in tp. 32, range 16, there 
is a fairly large area of sandy soils, sandy loam and fine sandy 
loam in texture. These sands appear to be associated with the 
Sullivan laking basin rather than the Drumheller clay basin. 
The depth of sand varies but generally the till subsoil cari be 
reached at 3 to 5 feet. The sand is medium grained and is 
stone free. Much of the area has been cultivated, some has 
drifted badly and been abandoned. Lying, as this area does, 
on the eastern edge of the dark brown soi1 zone, it is relatively 
low in organic matter and quite droughty. A surface foot 
sample of sandy Ioam from this area contained only about 0.085 
percent nitrogen. The fields that have drifted badly should be 
seeded permanently to grass. 

North from Delia the soi1 is mainly of glacial origin. Some 
moraines have been mapped as a 2.2.2 loam to heavy loam. In 
these areas stones vary from few to many. Much of the area, 
however, is of the more uniform ground moraine. In these the 
till mantle over the bedrock does not appear to be very thick 
and in places the underlying bedrock (Edmonton formation) 
cornes to the surface. Over much of this ground moraine, 
generally sorted, a solonized profile has developed. However, 
the patchy micro-relief, characteristic of most solonized areas 
is missing. The hard waxy B, horizon is from 6 to 8 inches 
below the surface and the A horizon has not eroded off. The 
following profile is characteristic: 

A, O”- 4”-Very dark brow& structurele& to massive. 
Aa 4/!- W-Gray-brown. Somewhat laminated, breaks out into 

ivide elongated clods, shows some iron stains. 
331 8”-14”-Dark brown white capped columns; breaks into stained 

irregular nuts. 
B,, at 20”-Clay loam til1 Subsoil; showing lime and sait fleceks. 

Due to depth of A horizon remaining these soils are fair 
arable lands. The heavy textured B, restricts, to a degree, root 
penetration but it .likewise may aid in holding the moisture 
within range of the main root system. Crops on these fields in 
1941 were quite uniform and did not show a patchiness often 
associated with solonized soils. Care should be taken that this 
top A horizon is not lest by erosion. If it were removed the 
fertility might be greatly reduced. Along some of the creek 
flats the A horizon is shallow and erosion has exposed patches 
of the B, horizon. Due to this and to a slightly saline condition 
most of these creek flat soils are inferior for grain production. 

The portion of the area lying west of the Hand hi&, that 
is, between Verdant Valley and Michichi is in generaI fairly 
uniform. The topography is gently rolling composed of long 
uniform sweeps. The soi1 is a heavy loam grading in the west 
to a clay loam, that is, aIong the edge of the Drumheller clay 
basin. 
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In general the area is of good topography,, undulating to 
gently rolling and, excepting on some of the ridges, is not very 
stony. About 80 to 85 percent of the area is under cultiva- 
Con, much of it in solid blocks. 

Loams of the Wintering Hills Area 
Between Tudor and tp. 26, range 19, is an area of gently 

rolling to hilly land, mainly of loam texture. The eastern 
portion is properly called the Wintering hills but the entire 
area has the same general configurations. In general there is a 
series of high residual ridges covered in places with a rela- 
tively thin mantle of glacial material. 

The Wintering hills proper are capped in places with gravels 
that appear to be closely associated with the capping on the 
Hand hills. These hills reach an elevation of about 3,400 feet. 
Two small areas of shallow black soi1 are mapped in the 
Wintering hills. In these there are from 3 to 5 inches of black 
A horizon. They are good arable lands where topography 
permits cultivation. A considerable area of pasture land lies 
along the north slope of the Wintering hi&. This portion of 
the area slopes fairly rapidly to the Red Deer river and is tut 
by deep eroded channels. 

In the central portion of the area bedrock exposures are 
found along the hi11 slopes but much of the parent material of 
the soi1 profile seems to be a light yellow medium fine material 
such as is described in the section describing the Drumheller 
clay basin. Some of the soils are formed on this material in 
situ. In this portion of the area stones are generally rare to 
few. The following profile taken in section 5, tp. 26, range 19, 
is typical of the soils found in the basin between the high 
ridges in this central portion and mapped as 2.6.2. 

Of/- 6)’ A-Very dark brown, weakly prismatic, that is, showing no 
clearly defmed cleavage lines. 

6”-1(Y’ AB,,-Brown, cloddy to prismatic. 
10”-20” B,,-Very heavy lime carbonate deposition. Horizon has 

suggestion of layering. 
20”-26” C-Silty uniform high lime parent material. 

This profile is stone free. The high lime parent material 
and the shallowness of the profile are characteristic. These 
interna1 basins are often quite rough being mapped as gently 
rolling to rolling. This portion of the area gradually merges 
into the morainal area around Hussar, located mainly in the 
Blackfoot sheet. 

The western portion of the area is very similar to the 
central portion, excepting that more bedrock sandstone is in 
evidence. In this portion areas of 2.1.2 loam are mapped. In 
these bedrock cornes to the surface and fields show patches of 
sandstone turned up by cultivation. Although the depth of 
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profile varies greatly in these 2.1.2 areas material resembling 
the bedrock formation cari usually be reached within profile 
depth. The ridges in the western end of the general area 
reach an elevation of about 3,300 feet. The tops of some of 
these ridges are level and are stone free and uniform. 

This general area divides the large Drumheller clay basin 
from the somewhat smaller Chancellor clay basin. This latter 
clay area projects a little over a mile into the Rosebud sheet at 
Standard. A deep draw between Standard and Tudor appears 
to connect these two clay basins. 

Approximately 75 percent of the area is cultivated. There 
are no large pasture areas; the pasture area north of the 
Wintering hills has aheady been mentioned. A small area of a 
little over two sections lying in the hills south of Beynon still 
remains as pasture land. The area in general is fairly good 
arable land although some of the shallower profiles may be 
somewhat droughty. It would seem that the steeper slopes 
particularly should be seeded to grass for pasture. Some 
fairly large marshes and wide drains are used as pasture. 
Many of the larger sloughs still contained considerable water 
in the fa11 of 1941. 

Heavy Loams and CEay Loams of the Rowley Moraine 
Lying east of Rowley, mainly in tp. 32, ranges 19 and 20, is 

a pronounced moraine of medium to heavy textured soils. 
This moraine bounds the Drumheller clay basin on the north- 
east. TO the east there is a fairly Sharp break between the 
rough stony heavy loams of this area and the lighter sorted 
loams of the northeast corner. This area is part of a large 
morainal area lying north of the Rosebud sheet. 

The hills of this moraine are dome shaped, with fairly 
steep slopes and there are numerous kettle holes, many of 
which contain water. Large blocks of parent shale have been 
moved intact by the glacier and appear set in with the mixed 
till deposition. In general, however, the till is heavy textured. 

The profile varies in depth depending on its topographie 
position. A medium concentration of lime carbonate occurs at 
from 15 to 30 inches. The structure is in the main of a fairly 
narrow prismatic character. 

Some cultivation is scattered throughout the area, particu- 
larly on the rolling portions (see Plate 10, fig. 2). Wheat is 
the principal trop. Due to the irregular nature of the topo- 
graphy practical cultivation difficulties arise. Water erosion 
is also a problem on these steep slopes. Lying as it does 
adjacent to the large Drumheller clay basin which is ahnost 
entirely cultivated, its most desirable utilization might be as 
summer pasture for the stock from this clay area. 
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The Drumheller Clay Basin 
As has been intimated before in this report, a large clay 

basin lies in the Drumheller district. In general this basin 
lies inside a line joining Michichi, Rowley, Ghost Pine, Carbon, 
Rockyford, Wayne and Verdant Valley, with fingers pointing 
up Michichi and Three Hills creeks. More exactly, the 
boundary of the area fellows very closely the 2,825 foot 
contour. The centre of this basin lies between Munson and 
Beveridge lake at an elevation of about 2,650 feet. This 
suggests that the post-glacial lake in which the clay area 
formed must have been upwards of 200 feet deep at the centre. 

The soi1 material carried into this post-glacial lake possibly 
had three sources, namely: material carried by streams from 
under the glacier that possibly formed part of the eastern 
boundary, sorted material from the immediately underlying 
area, and material carried in by feeder streams from the west. 
The last of these sources was possibly by far the greatest. 
No sharply defined shorelines associated with this lake were 
found but the large sandy areas up Knee Hi11 creek and up 
Rosebud creek are most certainly the coarse material dumped 
by the feeder streams from the west. Some of the mixed 
alluvial and glacial soils of the Delia area may be associated 
with the feeder streams from the east. 

The centre of the basin, namely the area between Drum- 
heller, Morrin and Carbon, appeared heavier textured than 
the portion lying towards the outside. Surface samples from 
this area on analysis showed over 40 percent clay, less 
than 0.002 mm. in diameter. Some of this area has been 
designated on the map as heavy clay. At least eight to ten 
feet of uniform clay deposition is found over most of this 
portion of the area. From the centre of the basin out there is, 
in general, a thinning of the depth of deposition: near the edges 
the underlying formation, in most cases glacial till, cari be 
reached within two to four feet. The clay towards the edge is 
not as heavy and on the extreme edges clay loam and silty clay 
loam have been mapped. In many cases the break from the 
clay to the medium textured loam soils surrounding the basin 
is quite rapid-the transition belt often being too narrow to 
place on the map. In most of the area there is a uniform 
deposition of stone free clay, varying little with depth. There 
is sufficient lime in this clay to cause effervescence with acid 
to within 3 inches of the surface. The whole profile is massive 
to large cloddy, breaking down on weathering to a granular 
structure. When the soi1 dries cracks of considerable size 
develop. It is said that these cracks aid in absorbing spring 
run-off and heavy downpours. Two profiles typical of the 
area are illustrated in Plate 9, figs. 1 and 2. In general it cari 
be stated that the area is quite uniform throughout. 
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The entire basin appears to have been formed on an un- 
dulating moraine, consequently practically no level areas are 
found. More generally the basin is composed of long, gentle, 
uniform slopes of from two to four percent (see Plate 8, fig. 1). 
Scattered throughout the area, but particularly nearer to the 
edge are some fairly high knolls. Most of these are heavy 
loam to clay loam in surface texture. Along the east side of 
the basin there are a few knolls of outwash gravels and sands. 

Immediately underlying the deposition clay, at least in the 
eastern two-thirds of the basin, there is a depth of yellowish 
white, medium fine material: possibly mainly glacial silt, 
although the Upper portions appear water sorted. This light 
colored material cari be seen capping the. bedrock along the 
eroded coulees. On some of the higher spots in the clay basin 
and for upwards of a mile or SO back from the eroded coulees, 
the dark colored clay deposition has been largely eroded off, 
leaving this light colored, silty material on or quite close- to 
the surface. This white soi1 does no.t appear to be very pro- 
ductive and it tends on exposure to bake very hard. Fields 
that have a large percentage of this white material showing 
might be seeded to a grass or legume trop for pasture and as 
green manure. 

Associated with the normal clay soils, particularly near 
the edge, are areas that carry the profile designation 2/6; these 
areas contain patches of solonized soils. In these areas the“A 
horizon varies from 6 to 15 inches in depth and usually from a 
silty clay loam to a light clay in texture. The A, (leached) 
horizon is usually very shallow to indistinct. The B, horizon 
is a waxy clay to heavy clay and is sharply divided from the 
overlying A horizons. The lime concentration horizon in these 
areas is found at 24 to 30 inches often in mottled till-like 
material. These areas are generally not as productive as the 
normal clay areas. Plowing deep enough to mix this heavy 
textured hard B, with the lighter A horizon might be ad- 
vantageous. 

Clay soils are generally darker colored than adjacent soils 
of intermediate texture. This is true of the clays of the 
Drumheller basin. When thoroughly dry these clays, how- 
ever, are a gray-black rather than black, the intensity of the 
black color increasing gradually towards the northwest. This 
dark color is also fairly uniform. with depth, the subsoil being 
very little lighter than the surface soil. The average nitrogen 
content of these clay soils is also slightly higher than that of 
the surrounding medium textured soils. The average nitrogen 
content of six clay profiles spotted throughout the area was 
about 0.26 percent in the, surface’foot and ranged from about 
0.20 to 0.34 percent. This figure is ab.out equal to the average 
for all the shallow black soils of Alberta that have been 
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analyzed. However, clay soils are generally higher in nitrogen 
content than the, average for their respective zones. 

In general, from a utilization standpoint the whole area cari 
be treated as one. It is quite productive and has consistently 
produced high yields of grain, principally wheat. About 90 
percent of the land in this clay basin is cultivated. Most of the 
non-cultivated 10 percent lies in the creek and river flats. In 
the section on “Farm Practice” management problems per- 
tinent to the clay area are discussed. It is sufficient to say 
here that such a large uniform area of productive soi1 is a 
valuable national asset and every precaution should be taken 
to maintain that high level of natural productivity. 

Loams of the Beiseker, Rockyford Area 
Between Beiseker and Rockyford, or in general between 

the Rosebud and the Knee Hill creeks, is a large area of 
uniform loam soi1 of gently rolling topography. In general 
this area is composed of a series of ridges that have long 
smooth sloping sides. t These ridges appear to be of the same 
general origin as the hills east of Tudor. In fact the two areas 
gradually merge into one another. For purpose of description, 
the two areas are divided by the tongue of clay that follows 
up the Serviceberry creek beyond Rockyford. In the Beiseker- 
Rockyford area, however, the ridges are lower, more uniform 
than in the Tudor area and they follow a definite north-south 
direction, Most of the slopes are 5 percent or less. 

It is suggested that these ridges are mainly residual 
remnants of Paskapoo formation. This area has been glaciated 
but no evidence of any appreciable depth of remaining glacial 
till cari be seen; a few glacial erratics are found. Practically 
the entire area is covered with a uniform stone-free deposition 
between 12 and 24 inches in depth of medium loam containing 
considerable fine Sand. Lying immediately below this de- 
position layer and separating it from the underlying substrata 
there is often found a 2 to 10 inch thick layer of stony gravelly 
outwash. The underlying substrata vary from bedrock in situ 
to sorted or mixed residual material, mainly Paskapoo. Most 
of the area is mapped as 2.6/1.2. 

The following profile taken in sec. 36, tp. 26, range 24, 
W.4th. is characteristic: 

Ofi- 4” A-Very dark brown, firm, elongated clods loam. 
4f?- gft -Brown, cloddy to prismatic, slightly st&ned, loam to 

heavy loam. 
ST’-18” B,-Brown, friable, prismatic; prisms about l?&’ wide. 

1Sft-24” B,,-Wide, friable, prismatic, with uniform lime deposition. 
24”-30” Stones and gravel. 

30” Fairly heavy textnred mixed material, mottled with lime. 

The profile illustrated in Plate 7, fig. 2, has bedrock in situ 
below the grave1 lense. 
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Patches of solonized soils occur in many of the draws be- 
tween the long residual ridges. Eroded pits are found in some 
of these areas and some of these low spots may be slightly 
saline. Some are poor arable land and are used as pasture. 
Where the solonization is not SO pronounced, and particularly 
where the hard B, horizon is about 8 inches or more below 
the surface, production does not seem to be impaired. Owing 
to the fact that they are in the lower, more humid spots, they 
have produced good crops. In the section on “Farm Practice” 
it is suggested that some of these lower solonetzic areas might 
with advantange be seeded to grass to provide pasture. 

The area in general is good arable land. At present over 
90 percent is cultivated. Wheat is the principal trop. Due to 
the uniform nature of the slopes in this area it is relatively easy 
to plan the fields in such a way that most of the cultivation is 
across the slope rather than with it. In this way water erosion 
cari be kept at a minimum. 

The area is bounded on the east and north by the Drum- 
heller clay area and on the south by the large sandy area. At 
the western edge of the area, just east of the town of Beiseker, 
the ridgy topography gradually disappears and gives way to a 
level plain. Here a fairly deep deposition of practically stone 
free loam soi1 occurs. It is mapped as 2.6.2. The occasional 
patch of solonized soil is found in this area but, in general, not 
extensive enough to be detrimental. It is good arable land. 
This deposition flat divides the deposition 6/1 loams described 
above from the sorted glacial fairly high lime loams west of 
Beiseker. 

San& Soils of the Swastika Area 
A fairly large area of light textured soils lies between 

Irricana, Ardenode and Rockyford. It has been suggested 
elsewhere in the report that these sands are the coarse alluvial 
material that was dumped by the feeder streams emptying 
into the Drumheller clay basin. The area starts just north of 
Irricana on the Rosebud drainage as a large grave1 deposit. 
Grave1 beds up to 30 feet in depth stretch for over two miles 
along the bed of this stream. This deposit is of commercial 
importance. Widening out from this point the general sandy 
area turns southeast, that is, it does not follow the present 
Rosebud drainage. The general sandy area carries across the 
Serviceberry drainage and into the Blackfoot sheet around 
Strathmore. The area narrows down towards the east and the 
eastern tip lies in the present Rosebud valley just north of 
Rockyford. 

Soils from Sand to light loam in texture are found in the 
area but the major portion is mapped as sandy loam and fine 
sandy loam. The area, in general, is an undulating plain 
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although some ridges, possibly residual remnants, occur 
throughout the area. The depth of sandy deposition varies 
considerably even within short distances. In places cuts ex- 
posing over six feet of sand were seen. However, over the 
greater percentage of the area the heavy textured subsoil, 
generally a glacial till, could be reached at from 2 to 5 feet. 
From east to west there appears to be a gradua1 decrease in 
the thickness of deposition. 

The main sandy loam area lies between Craigdhu and 
Swastika. Within this area are some small areas of dune Sand. 
In general these are grassed over and are therefore fairly well 
stabilized. The sand in this general area is medium to coarse 
in texture and practically stone free. The top 3 to 6 inches 
are almost black. The Upper portions of the profile are fairly 
firm due mainly to the root and organic matter binding. The 
lower horizons are often loose, a single grain structure. 

The native grass growth is fair although mainly of the 
more coarse varieties. Scattered throughout the area are 
numerous alkaline sloughs, varying from a few acres to a 
section in size. The material in the beds of these sloughs is a 
mixture of sand and very fine material. Spring run-off and 
lateral seepage through the sandy profile has carried salts into 
these collection basins. In many places in this area a salty 
seepage was found in the road cuts coming from horizons below 
24 inches. Many of these sloughs are practically devoid of 
vegetation, others have a fair growth of alkali tolerant plants, 
some of which are edible. Much of this area is mapped as the 
profile complex 2/5. Some fields in this area have been culti- 
vated and many of these have drifted rather severely. In places 
large open dunes have piled up and deep blow-holes developed. 
These fields should be seeded to grass and remain as per- 
manent pasture or hay fields. Some fields cari be irrigated, 
thereby increasing their possible production of hay trop. The 
area in general must, if cultivated, be used almost entirely for 
the growth of fodder crops, principally perennial varieties. 

Towards the edge of the general area and also in most of 
the eastern end, soirs of fine sandy loam to light loam texture 
are found. Many of these are quite uniform, stone free areas 
and have been nïapped as 2.6.2. They have from 2 to 4 inches 
of very dark brown to black surface, a firm, wide, prismatic 
subsurface and generally a medium lime deposition horizon at 
24 to 36 inches. The underlying substrata or D horizon is 
often reached within 3 feet in these areas. Most of these 2.6.2. 
light to medium textured soils are. cultivated. Most have lost 
some surface soi1 by drifting. Grass should be given a prom- 
inent place in the rotation practised in these areas. 

Towards the western edge of the area, south of Irricana, an 
area of 2.1.2 light loam is mapped. In this area parent sand- 
stone cornes, in many places, almost to the surface. 



TABLE M.-Soi1 areas of the dark brown soi1 zone 

Series Location Acres Topography Classification Remarks 

Sand 
26.0. 25-25 & 27-24 & 25 3,500 

Sandy Loam 
2.5.2. 

2.5.2/5. 
2.6.0. 
2.6.2. 
2.6.2 5. 

30-16 
32-16 
25-24 $ 25 
26 & 27-25 & 26 
29-24 to 30-25 
;;-;; to 27-26 

;fz to 26-25 

Fine Sandy loam 

248 
2:5:2: 

27 25 & & 26-25 28-18 & 26 
28-17 to 30-16 

2.5.2. 30-16 to 32-17 
27-18 & 26-20 
32-18 to 31-20 
25-23 to 25 RE 30-23 
25-24 to 26-26 
ii-i4 g”-;; 

2.5.2/6. 

Z? 
EZ & l8 

2.6:2: 25-24 25-24 to ‘27-26 
2.6.2/4. 25-24 

Liiht Loam 
2.1:2/6. 28-18 to 30-21 

27 & 28-17 
2.2.2. 

23; St. 
8 fi 2% 

2:3:2’ 29 27117 & 30-25. & 18, 32-17 

2.4.2. ;;:Si & 26 

2.5/2.2. 30 8r 31-16 & 17 

u. & G.R. 

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

G.kFR. 
U:-G.R. 

U1RG.R. 
u. 

G.R. 

piR. 

$R.:R: 
- . 

$(GR. 

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

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

U. 
U.-R. 

ER-R 
U: B, è.R. 

u. 
R.-H. 
U.-R. 

F.P. 

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

F:C?PPrA’ 
Pr.-F.A. 
F.A. 
Pr.-F.A. 
P. to F.A. 

;: At.’ F’A’ 

F:A: 

F!& F.A. 

F.A. ’ 
Pr.-F.A. 

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

ci -“F AA’ 2. * . 

Red Deer river flat: some arable spots. 
Escerpment and adjoining basin. 

&aEygzteep slopes: knolls stony 
2 areas. Tp. 27 area has occasional solonetzic profile. 

F.G.A. 2 areas. 
F.P. High land. 
Pr. & F.A. 3 areas. F.S.L. to H.L.; grave1 streaks at base of Hand hi&. 

2 areas. Dune areas. 

Drifted. Portions still cultivated. 
Drifted. Some alkali sloughs, heavy subsoil. 
A ridge. 
2 areas. Partly cultivated: few low spots: lime at 15rr to 301?. 
Edge of creek. 
3 areas. Contains many low alkali spots; variable. 
Edge of erosion. 
6 areas. Portions irrigated. Medium to heavy subsoil. 
Drifted: many alkali spots. 

Ridge. Drifted. 
Contains slouahs. 
4 areas. I..ow-land in lake basins. 
6 areas. Medium to coarse Sand; fairly heavy subsoil. 
2 areas. Gravelly: 26-20 a low area. 
5 areas. Portions drifted. Edge of drains. 
2 areas. Creek flats. 
5 areas. Mainly high land: some stones and drift. 
2 areas. Creek bench: some stones: some lieht loam. 
Some outwash knolls.. 
Coarse Sand. 
Marshy. 
hw basin. 
5 areas. High land and uniform slopes; lime horizon at 15rj 
Some drifting; partly irrigated. 

to 25,t. 



Series 
2.5/2.2. 
$55~“. 

2.5.2. 

2.5.2/5. 

2.6/2.2. 
2.6.2. 

2.6.2/5. 

Losm 
2.1.2. 

::Y. 
2:2io.1. 
2.2/0.2. 
2.2.2. 

2.2.2 St. 
2.2.2/6. 
2.3.2. 

Location 

;i 2”6 32-17 
27122 to 26. 30-20, 
29-24 & 25 
29-16 
31-19, 25 & 28-18 
29-21 
30 & 31-16 

32-?626-26 
26-26 
25 & 26-25 
25 & 26-25 & 26. 
27-23 
26-24 to 27-25 
26-24 

26-20 

30% 

ii-17 2g-17 
27 & 28-16 to 
29-16 to 31-17 

31-17 % 18 
27 2% 28-16 & 
29-16, 31-16 
27 % 28-17 
30 to 32-17 & 
25-18 & 19 
29-18 

31 & 32-19 
26-25, 32-22 

TABLE IX.-hil areas of tbe dark brown soi1 zone-Contiiued 

Acres Topography Classification 

2:” 
3,096 

300 
2,500 

1.E 
1,000 

z% 
‘390 

%z 
4:olM 

600 

8,000 
1.600 

4:” 
28-17 ;i:g 

SE 

:9 
3:500 

%i 
2:Ollo 

13.000 

1.800 
17 16,000 

18 

600 

uG.3i.R. 
k”* 
G.R.-R. 

;: 

8: 

$ 

::R. 
L.-U. 

fi.8 
H: 
EH. 
G’RR’2 
$$R: 

G.R.:R. 
G.R. 
G.R. & R. 
G.R.-H. 

U.-G.R. 

:-G.R. 
$-G.R. 

U:-R. 

Remarks 
F.A. Quite variable, many sloughs. 
F.G.A. Heavy lime at 20”; high land. 

F.-F.G.A. 

f2.G.P. 

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

%?FA* 
F.-ti.&A. 
Pr.-F.A. 

4 areas. Creek bottom lands vériable. 
Contains coarse sand. 
4 areas. Rough, high land, portions stony. 
Slis!htlv his!her land between lake and erosion. 
Ed& oi m&sh: tut bv shallow drains. 
V&al%e; somé marslïes. 
A little drifting: transition from sandy area. 
2 areas. Contains marshes. some stones. 
A low area. 
Uniform deposition over heavier subsoil. 
Upper bench of creek: slight slope to river. 
3 areas. Upland. 27-25 area has limy subsoil 
A low area. 

BTi$iFif’ . . 
?%G.P. 

i%: 
F.-F.G.A. 
Pr.-F.G.A. 
F.A. 

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

%?F%? 
F.&A. 

%A. 
F:F:G.A. 
F-F.G.A. 
F.G.A. 
F.G.A. 

.A. 

Sandstone in field; ridges stony. 
Crown and slope from crown. 
Creek flat. 
Steep slopes. portions eroded. 
Lower portions of Hand hills. 
2 areas. Moraine has many smala 
6 areas. Bêse of Hand hills. some 
Fairly stony; a Little drifting. 
Some stones near eroded coulee. 
Bedrock near to surface. 
Long slqpes with few eones. - . 

kettle holes. 
: Sand streaks. 

Fairly stony; some Sand streaks. 
2 areas. Few stones. The A horizon is quite dark brown. 
Valleys and level benches arable. Some steep slopes. 
Stony ridge. 
Portions very stony. 
Fairly stony; solonets soils in scattered patches. 
2 areas. Relatively few stones. 
Profile relatively shallow. 
4 areas. Occasional spot of solonetz soils. 
2 areas. Cultivated. Some light streaks. 
A few stones. Mostly between depositions 2 and 3. 
Lighter soi1 near creek bank. 
Portion of high crowns. 

I  I  



2.3.2/6. 

2.3.6. 

2.6/1.2. 

2.6.2. 
2.6.2. 

3 
29-W 
31 & 32-17. 32-19 
30-24 & 25 
32-16 & 17 
31 & 32-17 & 18 
24-2 $wlO-” 
26-17, 29-18 
26 & 27-26 
29-22 & 23 
29-30 & 32-16 

2% E 2 
29:zo & 21 
26-21 & 27-22 
26-23 
g-2. 

25125 
31-17 to 32-16 
25-25 8-z 26 
26 % 27-23 & 24 
27-23 to 29-25 

2: El 32-16 
30-22 
26-29 
;;:C to 28-26 

29-24 

“28-E 30-24 
;;:g 

HeaVY Laam 
2.1.2. 

$:L;/“. 
;;:;t 26-21 

32-18 & 19 
28 & 29-25 

!:5$;)6. 
g-g g $3 

2:2:2: 25-k 25 & 26-17 26-19 to 19 

2.200 
1,800 
2,200 
2.900 

10,000 
1.000 
2,500 

26,000 

G.R. 
U. 
L.-U. 

u 
L*.-u. 

F:ZR. 
U:-G’R. 
U.-G.R. 

FG.“. 
U:-G.R. 
2::;: 

tFGGR. 
::wRG 
U.-G’.R. 
U. 

R.-H. 
R. 

: 
R:-H. 

CG.“. 
G:R.-H. 

%.“A 
F:G:A: 

%!FA. 
F:A. ’ 
F.-F.G.A. 

Eï”.“.“. 
F.G:A. 
F.A. 
F.A. 
F.-F.G.A. 
F.-F.G.A. 
F.G.A. 
F.G.A. 
P. 
P. and F.A. 
Pr.-F.A. 
F.G.-G.A. 

%A”. A. 
F:G:A: 
&F;$A 

F:G:-G:A: 

Pr.-F.G.A. 
F.A. 
;y:;. 

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

P. & F.A. 

Contains much fine sand; lime horizon near surface. 
Parent sandstone ncsr surface. _ __--- ------- 
Few stones. 7.711 ,per portion of creek valley. 
3 areas. Solonëts. mainlv around marshes. 
Large basin. 2tr ‘of blaik topsoil. 
Eroded pits. fairly deep. 
Deep A horizon; no eroded pits. 
3 areas. Slopes and escarpment faces: grave1 close to Surface. 
2 areas. Crown of hills and gentle slopes. Grave1 at 15rr to 2Or’. 
2 areas. 29-18 a grave1 bed. 
Sandstone at 12 to 24 inches. 
River bottom. 
2 areas. Variable, light subsoil, stony. 
3 areas. Upper benches of drains. 
Sandy streaks between slougbs. 
4 areas. Rdae of erosion: fairlv heavy subsoil. 
2 areas. Contain grave1 streaks: 
Creek flat: fairly uniform. 
On hill crown: liaht textured streaks. 
Cultivated; port&s slightly lower. 
Upper end of seepage area. 
Creek flats. 
Lower area; tut by creek. 
High land .between creeks. Very few stones. 
4 areas. Long, gentle slopes; II’ to 3” of black top. 
Portions slightly drifted. 
A flood olain. 
2 areas. - Eklge of erosion. 
Creek bench; medium textured subsoil. 
4 areas. Practically stone free; deep profile. 
A little drifting; part of area a high crown. 
Slope to draw; 21, to 3” black top. 
Long, uniform slopes; rofile deep. 
Lower land between r dges; 2’1 black. P 
Upper portion of creek basm: eut: white spots 
A low area. 

in field. 

4 areas: higb residual crowns. 
Slope from residual crown. 
Some stones; part of this area has a shallow profile. 
A low area: portions somewhat saline. 
4 areas. I-I@ land, many steep eroded slopes. 
Some stones. 
Ebcarpment from Wintering hills. 
Few to numerous stones: some abandoned cultivation. 



Series 

2.2.2. 

2.2.2/6. 
2.2.2/7. 
y~“* 

2.3.2/6. 

2.50. 
2.5.2. 

2.5.2/6 

2.5.5. 
2.5.6. 
2.6/1.2. 

2.6.2. 

2.6.2/5. 
2.6.2/6. 

TABLE IX.-Soil areas of the dark brown soi1 zone-Contiiued 

Location Acres Topography Classification Remarks 

29-20. 26 & 27- 
18 & 19 
28 & 29-18 
m, 30-18 

32-19 a 21 
25 & 26-17 
25-20, 26-21 
29-24 
25 & 26-;8 & 19 
25-20, 29 % 32-18 
28-20, 26 & 27-20 

n-2: t” 23 
29-& 30-23 & 24 
30 & 31-23 
30 & 31-18 
32-17 dz 18 
31 & 32-18 & 19 
25-19 
29-24 & 25 
25 & 26-20 & 21 
28-18. 26 8r 27-17 
27 & 28-17 & 18 

%x3? :; 
30-23 ti 31-24 
30-19 
30-24 

28-16 & 17 
28-18 

3Z8 & 24 

9,000 

%i 
3:500 
3,500 
5,000 
4,500 

2% 

3::iE 
2o:OOO 

1,000 
11,000 
13,000 

4,000 
1,700 
6,500 
2,000 
7.500 
5,500 

900 
18,000 

“Ezl 
2:ooo 

E 
3,500 
2,200 

iii 
17,000 
28.000 

5,000 

pg 

1:300 
1,400 
13.000 

2:-R* 
G.R::R: 

R:-H 
U.:G:R. 
ER1-H. 

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

&F 
U:-G.R. 
U.-G.R. 
G.R. 

C:R.-R. 

Kii. 

E-G.R* 
U: 

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

L.25. 

P. & +.A. 
P. & F.G.A. 
F.A. 
P. & F.A. 
P. & F.G.A. 
Pr.-F.A. 
P. & F.A. 
g$.cg. 

F:-F:G:A: 
F.-F.G.A. 
F.G.A. 
F.-F.G.A. 
F*G.-G.A. 
FGAGA. 

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

%:2* 
F.-F.G.A. 

k %FA. 
Ffr;F.A: 

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

F:Â: 

F:G:P 
F.G.-&A. 
$:S&G.A. 

F.-F.G.A. 
RG::.A. 

$.::-“:A: 

F:G.A. 

Few stones: a general slope to the river. 
2 areas. Some stones; bedrock close to surface; uniform slopes. 
3 areas. Numerous stones. 
Fairly- heavy textured; large hills. 
2 areas. Steep hills: numerous kettle holes in R. 19. 
Some stones; abandoned cultivation. 
2 areas. Some stones: high lime subsoil. 
Ridge: sandstone subsoil. 
2 areas; north area large basin; very few stones. 
3 areas. Area in tp. 32 partly drifted. 
3 areas. Area in tp. 28 has shallow profile. 
Medium to higb lime subsoil; bedrock fairly close. 
On edge of creek. 
Very few stones; 2’f of black surface. 
2rr of black surface. A high crown tut by drains. 
3 areas. Area in tp. 31 drifted. South area slopes to creek. 
Somewhat variable. 
2 areas. Heavy loam to clay loam. Eroded spots. 
Solonetz soils around marshes. 
Some variability and few stones. 
At base of residual hi&., white knolls. 
2 areas. Basîn areas partly marshy. 
Fair grass; 25% eroded pits. 
Some stones: streaked witb heavy soil. 
Contains patches of normal profile. 
3 areas. Creek flat. 
2 areas. Sandy clay loam knolls near erosion. 
Gravelly bench, partly tut by draws. 
Upper bench: some gravel; good grass. 
Streaked with lighter textured soil. 
seensce slone. 
~Ï&k%a~~%arly 50% eroded pits. 
Uniform slopes: fairly high land. 
Ri@es .and long uniform slopes. 2” black. 
2 areas. North area. a semi-basin. Contains 
Edge of river: silt and very fine Sand. 
Lower bench below residual ridges. 
Occasional stones. 
2 areas. High land. 
Low area; a Salt accumulation in subsoil. 
5 areas. Low areas. some non-arable land. 

25 to 27-23 
28-23 to 28-25 
25 & 26-21 & 22 
29-21 

E4 g, 24 
29-25 
27 & 28-25 
27-24 to 29-25 

U.-G.R. 

z.-G.R. 
L. . 

U. 

shallow drains. 



2.6.2/7. 

2.6.5. 
2.6.6. 

2.6.2. 
2.6.6. 

aay Loam 
2.1.6 St. 
2.1.6. 

2.3.2. 

2.3.2/6. 

28-18 & 19 
;;-g 27-19 & 20 
27-23 .' .:' 
28 & 29-25 

25-17 
30-18 
25-20, 26 & 27-19 
l-y1 32-21 

27 & 28-22 
25-17 to 27-18 
27 & 28-18 & 19 
30-18 
;; fg&;;& 20 

25:20 

g:;; 
29-23, 31-23 
25-18 
29-18 

2: Ei 32-1g 
27119 
27-20 to 22 
31-22, 29-21 & 22 

z: P %-ii 
;z-;; k-24 

29-& 30-24 
32-17 
30 & 31-18 
28-23, 25 & 26-19 
25-20 to 22 

::i 
1.200 
1.80; 

5,000 

"E-i 
'800 

"EG 
1:500 

5,:: 
500 

1,200 

ZEi 
'500 

s:% 

pzJ 

4:060 

?r% 
1:600 
3,300 
3,500 

14,000 

G:R.-R. u. 
u: 
UJG.R. 
XG.R. 
LI. 

Gzi . .- . 
E.R.-R 
G:R:-R: 

G:R:-R. 

FG:R 
U::G.R: 

2::: 

G.iiR* 
U:-G.R. 

Pr.-F.A. 

F.G”AG.“. 
P: to i?.A. 

Slope to river. 
High lime subsoil at 101,; very few stones. 
Subsoil exposed in spots. 
Seepage at base of escarpment. 

Pr. to F.A. 3 areas. Low areas. 

Transition between loam and clay areas. 
Edge of basin. 
2 areas. Portion slopes to erosion. 
Edge of heavy textured basin. 
2 areas. Low land, marshes. 

Pr.-F.P. Uo~er bench. 
L& tid marshy. 
3 areas. Badly eroded; low areas. 
River valley, washed. 
A long slope. 

F.G.P. 
F*A.- 

F.iiY.A. 
P: & ti.A. 
P. & F.A. 

Some st&ep slopes; solonization spotted. 
South portion has heavy subsoil. 
Fairly stony; some drifting. 
Contiins &y spots. 
Steep hills. clay spots, kettle holes. 
Stoqy; steep hills. 
Some stones; slight drifting. 
A slope to the east. 
Some marshes: l’y to 2” of black su’tiace. 
2 areas. Stoni knolls. 
Long. even slopes. 
Edge of clay basiri; deep profile. 
3 areas. Few stones, occasional solonize 
Ï.,ower area in the hills. 
Some stones; high lime subsoil. 
4 areas. North area fairly high land. 
High crowns in clay basin. 
Slope from clay basin; few stones. 
High land; few stones. 
2 areas. Slope to river. tut by draws. 
2 areas. Some stones. North area a low 
Slope to draw; clay spots. 
Heavy subsoil. 
Partly basin. 
2 areas. Solonized soi1 along drains. 
Contains numerous sloughs. 

spot. 

idge. 



TABLE IX.--Soil areas of the dark brown soi1 zone-Contlnued 
Series 

2.3.6. 

2.3.6. 
2.5.0. 

-2.5.2. 

zY6. 
2:5:6: 

2.6.2. 

EP . . . 

Silty Clay 
23.2. 

z% 
i6Y2:2: 

2.6.2/6. 

Light Clay 

::9:4: 

2.3.2/6. 

2.3.6. 
2.5.2/6. 
2.5.6. 
2.6.2. 

Location 

28-21 85 22 
32-17, 30-18 
28-23 
27 & 28-24 
29-19. 27-22 
30-19 

Et & 23 
31-k 32-16 & 17 
30 to 32-18 & 19 

25-22 & 23 
28 & 29-24 & 35 
;;Fi, 26-26 

25 & 26-23 
25-20 

E2 
Loam 

Z-f”8 28-18 
31-18 
25-18 
29-21 
26 & 27-23 
25-17 & 18 
25-22 

!zL10 -_ -- 
26-17 % 18 
28 & 29-18 
;;-~,;l & 32- 

ii & z-19 85 26 
31-20 & 21 
27 & 28-20 to 22 
28-22 & 23 
30 & 31-22 & 23 
28-20, 25-21 & 22 
31-22 to 32-23 
28-22 
27-22 & 23 

Acres 

7:E 

?2% 
iOO0 

600 
1,206 
1,600 
3,500 

600 
4.000 
2,000 

1.800 
2,200 
3.800 

%m+!=why 
:-Ei 
U::G:R: 
L.-U. 
L.-U. 

6 
L:-u. 

2.-“* 

ii 

GR. * . 

Z:-U. 

::-G.R. 

G.R. 

U:“. 

K%.R 
U.-G.R: 

k. 

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

Classification Remarks 
F.G.A. 

EcF.A. . . 

p.%.G.P. 
F:-G.P. 

:GaPFA’ 
Pr.-F.A. 
F.G.P. 

FA”.“.“. 
F:G:A. 
F.G.A. 

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

FcTi”. 
F:G:A: 

F.G.A. 
F.G.A. 
F.G.A. 
F.G.A. 
F.G.-G.A. 
P. & F.G.A. 
P. % F.A. 
$.:$.:A. 

G.;4. ’ 

Portions a light clay. 
2 areas. Undulating portions eroded. 
3 areas. At heads of drains. 
Shallow surface horizon. 
2 areas. Creek beds. 
Outwash knoll and ridge. 
Creek flat. 
A somewhat salty marsh. 
2 areas. North area black alkali. 
7 amas. Washed creek flats. 
Draw. 
Low area. Creek heads. 
Low marshy spot-s. 
Gradua1 slope to clay. 
Sll;$~ erosion. 

Marsh. * 

Cut by erosion. Deep A horizon, 
Occasiona solonized mot. 
Shallow profile; somê stones. 
Valley soil. 
Stone free. Clay subsoll. 
Profile fairly deep: slight dope to east. 
3 areas. Transition from clay basin. 
Exnss; of Sieu lake. 

Portions have some lacustrine deposition. 
Lies in a artial basln. 
Medium s ope; few stones. P 

4 areas. Lower areas. Contain mashes. 
3 areas. Variable; lhny tlll subsoil. 
Few stones: some variabllitu in texture. 
Solonized solls in draws. - 
Solonlsed spots bave shallow A horizon. 
Some steep slopes. 
3 areas. Bed rock close in Standard area. 
Creek valley. Clay loam to clay. 
Creek flat; quite variable. 
Contains clay pockets. 



2.65. 
2.66. 

2.7/2.2,‘6. 

%*“* 
;:;:$6. 

. * * 

Clay 

2:Y* 
2.2:2: 

2:66:%: 
2.6.6. 
2.7/2.2. 

2.7.2. 

2.7.4. 

25-19 
25 & 26-22 & 23 
28-18 to 32-21 
27 & 28-19 to 22 

g::; 
31-20 & 21 
28-21 
29-19 & 20 
30-20 
27 & 28-18 & 19 
30 & 31-18 & 19 
27 & 28-20 
31 & 32-20 & 21 
29 to 31-22 & 23 
X$ 2t 232-23 

31 & 32-17 to 10 
28-19 
28 & 29-18 & 19 
32-21, 29 to 31- 
19 & 20 
26 & 27-20 to 23 
27-20 to 29-23 

32-22 & 23 8.099 
30-21 to 32-23 54,000 

F??;$, 29-23 & 24 

$6 31-18 

28-21 & 22 

Heavy Clay 
2.7.2. 28-20 

29-20 to 32-21 
30-21 to 32-23 

1,400 

1% 3 

Ez 
‘500 

5,:g 
1.200 
6,500 
9,000 

“~1~ 

200 
400 
500 

KG 
1:200 
6,000 

‘%Ii 
1p:;CJ 

$” 

;:ooo 
16:OOO 

35,000 
26,000 
52,000 

5.009 
54,000 
52,000 

G.R. 

::-G.R. 

Eu. 

u 
L: 

U.-G.R. 

zi%-“* . . 

U%R. 

u”:kR 
G.R.-R: 
U.-G.R. 

F-G*: 
U::G:R: 

%G.R. 

P. & F.A. 
F.G.-G.A. 
Pr.-F.G.A. 
pFF$PA. 

.- . . . 

F:Â: 

E% 
$-:.&A. 

p.i. 

FG 
F.G.A. 

FF.A.-G.A. 
F:-F.G.A. 
F.-F.G.A. 
F.G.A. 
F.-G.A. 
Fg:.-“.“. 

&.A-. ’ 

FbGPI-G.A. 

G%-G.A. . . 

~Z:-G.A. 
. . 

G.A. 
V.G.A. 

EP 
P: 9, F.G.A. 
F.A. 
P. & F.A. 

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

Drain and slope to drain. 
Silty texture: occasional solonfzed profile on drain. 
Slope to erosion; limy subsoil exposed in spot-s. 
Slope to erosion; limy subsoil exposed in spots. 
E;Ekbag$.marsh flat. 

Flat around lake. 
2 areas. Long, smooth slopes. 
Solonised soi1 along some of hi slopes. 
3 areas. Tp. 32 area is marshy. 
3 areas. Tp. 32 area has drifted. 
The A horizon is shallow in solonetzic portion. 
Extension of Dead Horse lake. 

Along erosion, profile shallow. 
2 areas. Low and marshy. 
Stony: ahallower profile. 
OccasionaI solonetr patches. 
Along Red Deer river erosion, white knolls. 
Draw at head of erosion. 
2 areas. Long slopes along erosion. ’ 
2 areas along east side of the clay basin. 
2 areas. South area a transition to the glacial 
5 areas. higher land, east of Red Deer River. 
2 areas. Face of high land sloping to heavy 
Eastern edge of Three Hills crown. 
Few stones, mostly in subsoil. 
3 areas. Stone free; occasional marshes. 
2 areas. Along erosion. rough. 
Eastem. rougher portion of Drumheller clay. 

loams. 

clay. 

2 areas. West of Michichi creek. shallower than H.C. to west. 
Soutb of Rosebud river; shallower than northem area. 
Between Rosebud and Kneehill creeks: heavier and darker clay 

than seuthem area. 
Few stones. Lie at 8”. 
Be~;;~neehill and Three Hills creeks. West portion slopes 

2 areas. Tp. 29 area has south slope to Kneehill creek. 
2 areas. Dry marshes. 
2 areas. Partlv marshv. 
2 areas. Somë salty spots. 
Edge of marsh. 

Lower basin. 
Between Red Deer and Michichi areas. Very deep clay deposition. 
Between Red Deer and Three Hills rivers. 
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SHALLOW BLACK SOIL ZONE 

The shallow black soi1 zone is, as the name indicates, the 
shallow phase of the black soi1 zone. The black surface varies 
from 3 to 6 or 7 inches in depth and averages over 0.25 percent 
nitrogen in the surface foot. ‘In the Rosebud and Banff sheets 
the soils of this zone have been formed under an annual rain- 
fa11 of about 16 to 17 inches. The evaporation rate here is 
fairly high, although not as high as in the same zone farther 
south. In general the area in its natural state is grassland, 
although poplar and willow clumps dot some of the locally 
more humid spots. The tree growth becomes more pro- 
nounced in the north portion of the surveyed area. The soils 
of this zone, in general, are quite productive and are good 
wheat producing areas. 

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

Loams of the Knee -HiEl to Swalwell Area 
Between Knee Hills and Three Hills creeks there is a high 

crown that slopes towards the creeks and .also has a general . 
slope to the east. This crown is a residual remnant; the bed- 
rock, mainly sandstone and, sandy shales, cornes to the surface 
on the slopes and in places on the crown. The area has been 
glaciated and some till covering also remains. In general, the 
soils have been mapped as sorted residual and sorted glacial. 
Along the slopes and towards the east end. of the area there 
appears to have been some deposition over the original ma- 
terial. Towards the west and southwest this deposition is 
generally light textured. These areas are included in the 
description of the sandy soils of the Knee Hills valley. Along 
the east and northeast slope there is a transition to the de- 
position clay area. 
loam are mapped. 

Areas of clay loam, silt loam and silty clay 
These heavier textured areas are relatively 

stone free and are good arable lands. Along the drainage ways 
from the Knee Hills crown to Three Hills creek there has been 
considerable water sorting and mixed soils containing heavy 
and light textures are mapped. 

Since there is ‘a vàriety of soils in this general area, no 
characteristic profile description cari be given. However, the 
following characteristics are common: a black surface varying 
from about 4 inches at Knee Hi11 to about 2 inches at Swalwell. 
The shallow black, dark brown zone line cuts through the 
eastern portion of the area. 
and of a prismatic structure. 

The B, is brown to dark brown 
The lime concentration horizon 

‘varies from about 18 to 24 inches from the surface. The 
parent material varies also; the ridges may have a bedrock 
sandstone but the remainder of the area has a medium heavy, 





PLATE 2 

Fig. l.-A better area of gray wooded (podsolic) soi1 west of Cremona. 
There is a frost hazard in this wooded area. Fertilizers and clovers 
should be used in building up the productivity of the gray soils. 

Fig. 2.--Bearberry alluvial flats west of Sundre. These soils are dark 
colored and patches are extremely gravelly. 

Fig. 3.-Trees large enough for lumber are found west of range 5. Note 
the open valley. These valleys are generally good transition soil, of 
fairly heavy texture. 



PLATE 3 

Fig. l.-Grand valley northwest of Cochrane. Native and cultivated 
f;;2s is grown here. Wildcat hills to the west are excellent pasture 

Fig. 2.-This is typical of the level of undulating sorted glacial soils 
east of Didsbury. Note the esker. 

Fig. 3.-Black soi1 area north of Dogpound. Fields, in general, are not 
large, and diversified farming is the common practice. 



PLATE 4 

Fig. l.-Cutting native upland grass west of Crossfield. These fields, tut 
every second year, give a fairly high yield of good quality hay. 

Fig. 2.-A quartzitic sandstone boulder in Nose Creek valley placed 
there by the Rocky Mountain glacier. Similar ones are found in a 
line parallel with the mountains. 



PLATE 5 

Fig.1,A sorted, glacial, shallow black soi1 profile. Note the heavy 
concentration of lime close to the surface. 

Fig. 2.-A fallow field north of Calgary, mapped as 3.3.2/7. Note the 
exposed patches of high lime subsoil, particularly on the higher spots. 





PLATE ‘7 

Fig. 1,3.3.2 loam of the Irri- 
cana district. The knife 
marks the drift line. Note 
the fairly Sharp break to the 
Bca (lime) horizon at 18 in- 
ches from original surface. 
The parent material, Paska- 
poo sandy shales, is fairly 
high in lime carbonate. 

Fig. 2. - 2.6/1.2 loam east of 
Beiseker. Note the gravelly 
lense separating the uniform 
deposition above from the 
sorted residual material be- 
low. Note also the prismatic 
structure of the Upper por- 
tion. 



PLATE 8 

Fig. l.-A field in the Drumheller clay basin. Note the undulating 
character of the terrain. Mile-long hedges running east and west 
have been planted in this field. 

Fig. 2.-Gully erosion in the Drumheller clay basin. Water erosion on 
sloping land carried away valuable topsoil each year. If unchecked 
gullies like this Will grow, ruining whole fields. 



PLATE 9 

Fig. 1,2.7.2 heavy clay. This 
is typical of the deep clay 
deposition of the Drumheller 
basin. Lime is usually found 
at 3 to 5 inches. 

Fig. 2.-2.7/2.2 clay. Typical 
of the shallower clay de- 
position in the Drumheller 
$;kIl Note the glacial till 



PLATE 10 

Fig. 1,The north escarpment of Hand hills. This is a good pasture 
area. Tertiary gravels cap the top of the plateau. 

Fig. 2.-Glacial moraine east of Rowley. Many kettle holes dot this 
moraine. Patches are cultivated throughout the area. 

Fig. 3.-The Red Deer valley just west of Drumheller. Only small 
patches of arable land are found in this valley. A thin mantle of 
glacial till covers the Edmonton sandstone. 
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clay loam, mottled till containing a fairly high percentage of 
lime carbonate. 

Patches of solonized soi1 occur throughout the area, par- 
ticularly in the lower spots. Excluding one or two fairly large 
areas in which the solonization is ahnost continuous and which 
are mapped as profile 6, most of the solonization occurs as 
isolated patches around low basins or on the slopes of shallow 
draws. In these places the hard B, is generally 6 to 10 inches 
below the surface and the .profile degradation is not very 
pronounced. Patches of these soils cari be ,found at the heads 
of drains. In general these patches of solonetz-like soils are 
found on fairly heavy textured parent material. None was 
seen where the parent material was closely allied with the 
parent sandstone. 

The high crown separating Three Hills and Ghost Pine 
creeks cari be included in the general area. Although the 
crown also appears to be a residual remnant, the surface 
parent material has the appearance. of sorted glacial till. This 
crown is ahnost entirely surrounded by clay soils of the Drum- 
heller basin, and the transition from the loam soils of the 
crown to the clay soils of the lotier elevations is quiie rapid, 

In general, the topography of this soi1 group is undulating 
to gently rolling, with many long gentle slopes. These slopes 
are subject to erosion and with some of the steeper ones, par- 
ticularly if bedrock is close to the surface, precautions should 
be taken to prevent loss of topsoil. At present patches of 
sandy high lime subsoil cari be seen exposed along these 
steeper cultivated slopes. 

About 80 to 85 percent of the area is cultivated, the non- 
cultivated portion being mainly rough land and steep dopes. 
In general it is good arable land, although somewhat droughty 
on some of the steeper slopes. 

Scindiy Soils ,of the Knee,HilEs Valley 
Lying along Knee Hills creek valley is a fairly large area of 

hght textured soils. The area extends from about Grainger 
upstream to and beyond Spruce Creek and also up Lone Pine 
creek as far as tp. 31, range 27. In this township the area 
ends in a gravelly outwash deposition north of the present 
creek bed. This area of sandy deposition was possibly formed 
from the coarse material dumped by streams feeding the 
Drumheller clay basin. These soils are a11 along the present 
créek valley and in many places carry well up to the adjoining 
bench lands. A spur of this light deposition soi1 cornes nearly 
as far south as Acme. 

The depth of deposition varies greatly. On the Upper bench 
lands the alluvial deposition over the underlying substrata, 
generally glacial till, is usually less than four or five feet. 

_. 
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The line of contact cari very often be seen in the road cuts. In 
the present creek valley the deposition varies from a shallow 
reworked deposition to great depths of dune Sand. In some of 
the creek banks, particularly near Buoyant, a considerable 
depth of alluvial sands was seen. 

The sand is medium textured, the areas are practically stone 
free and most of the areas are quite uniform throughout. The 
soi1 areas in this grouping appear to be more uniform than in 
the Swastika area described previously, and there is not nearly 
as great a percentage of waste alkaline areas. There are a few 
alkaline sloughs in the creek flat between Sunnyslope and 
Torrington. A salt trust sample taken from one of these con- 
tained largely sodium carbonate and sodium sulphate. 

This general area is almost a11 in the shallow black soi1 
zone, the depth of black surface soi1 varying from about 4 to 7 
inches. About 50 percent of the area is cultivated and there 
are very few quarter sections entirely pasture land. Very 
light textured areas, some rough land and some marshy land, 
make up the principal non-cultivated portions. There is prac- 
tically no abandoned land. One or two badly drifted fields 
were seen. On these fields deep blow holes, blown down to 
the stony substrata, have developed. In the sandy loam areas 
and many of the fine sandy loam areas, there is very little 
binding material and very little structure in the profile. The 
subsoil in these cases is often loose Sand. The organic matter 
content is, however, generally high enough in this zone to be 
an effective binding agent for the native sod. The fine sandy 
loam to light loam areas Which usually occur mainly towards 
the outer edge of the general area have a firm, prismatic 
structure in the B horizon and are the areas of shallower de- 
position. The heavy textured substrata in these areas aid 
materially in restricting excess loss by drainage. 

Sandy soils, on the average, have a lower potential food 
reserve than the medium and heavy textured soils. They lack 
the fine binding material and a trop fallow rotation soon 
destroys the available grass root binding. As a result they 
very soon become vulnerable to wind erosion. They Will, 
however, particularly with the moisture available in this zone, 
produce good yields of hay and fodder crops. 

Sorted Glacial Loams between Sunnyslope and Calgary 
In an area roughly bounded by a line joining Sunnyslope, 

Acme, Irricana, Dalroy, Calgary, Crossfield and Didsbury, is a 
fairly tmiform group of sorted glacial loam to heavy loam soils, 
mainly of undulating topography. Most of this area is mapped 
as 3.3.2 (sec Plate 3, fig. 2). The area might be subdivided 
into .three general groups-roughly, the north portion, the 
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central portion, and the south portion. This Will ‘be described 
in more detail later. 

The parent material over practically the entire area is 
ground moraine that is somewhat sorted. Viewed at adistance 
it appears as a level plain. Internally, however, there are 
small irregularities and the occasional low, morainal ridge. 
The only rough land is that found along the drainage courses 
that tut through this plain. Stones, some of considerable size, 
are scattered throughout the area and throughout the profile. 
In no place, excepting along some of the eroded coulee banks, 
do they offer any appreciable obstruction to cultivation. 
Sloughs and marshes are found throughout the area. Some 
of the larger of these have water in them throughout the 
season in a11 but the driest years. Most, however, dry up early 
in the season and may grow a fairly luxuriant trop of meadow 
hay. In the southeast corner of this general area, namely the 
area between Keoma and Ardenode, the sloughs are more 
saline and there is some waste land. Portions of this area have 
been mapped as profile 2/4. 

It was suggested earlier in this description that the general 
area could be divided into three subdivisions. These differ- 
ences Will now be discussed. 

The following profile taken in sec. 32, tp. 26, range 28, is 
characteristic of the southern portion of the general area, that 
is, the portion west of Kathryn (see Plate ‘7, fig. 1). 

O”- 4Tf A-Black, changin~ slightly ta dark brown towards the 
bottom; elongated, firm clods. 

4J’-IO’P AI3 to &-Dark brown, color changing gradually with 
de&; irregular prismatic to colunmar. Fairly hard 
and slightly stained along the cleavage faces. It ap- 
pears to be mainly &. 

10”-18” B,Brown to dark brown. Fairly hard, elongated, cloddy 
to prismatic. 

18”-24” B,,---Heavy lime concentration; contains pebbles and is . 
somewhat sandy. 

At 30” C-Medium textured, mottled til1; contains a medium 
amount of lime carbonate. 

This portion of the area is undulating to gently rolling, 
and contains very little non-arable land. It is about 90 percent 
cultivated and is good arable land. Towards the southwest, 
that is, bordering ‘on the Bow drainage basin, the profile be- 
cornes shallower. Throughout most of this portion of the area 
the glacial till appears to have had some sorting but in general 
it could be described as between glacial and sorted glacial. 

The central portion of the general area, namely the portion 
west of Irricana, differs from the southern part, principally in 
two aspects. The parent till has a higher lime carbonate content 
and there are small patches of solonized soils scattered 
throughout the area. In most of the profiles examined in this 
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area the B,,, the horizon of lime carbonate concentration, was 
found at from 14 to 18 inches from the surface, and it had 
almost the appearance of marl. Analysis of a typical profile 
from this area gave over 10 percent of calcium (25 percent 
calcium carbonate) in the B,, horizon. It is suggested that this 
high lime parent material originates from a limy member of 
the underlying Paskapoo formation. Although there is a fairly 
high lime content in the parent material throughout a11 of this 
general area, the portion west of Irricana appears to be slightly 
higher than the soils immediately north or south. The topo- 
graphy of this area is generally undulating. Along the slopes 
small patches of solonized soil, often not more than a rod or 
two in width, cari be seen. These are generally not badly de- 
graded and there is an appreciable depth of A horizon. Salts 
cari often be seen along the road cuts coming from the lower 
BI or B,, horizon. These are mainly in or along the edges of 
small depressions. A variety of profiles then, closely inter- 
mingled, make up the soi1 of this central portion. The area is 
nearly a11 cultivated and is good arable land. Wheat is the 
principal trop. 

The northern portion, namely, the area between Sunnyslope 
and Carstairs, again differs only slightly from the remainder of 
the general area. The subsoil does not have as heavy a lime 
concentration horizon although patches of marly subsoil cari 
be found well. to the northwest. The parent material of this 
area is lower in lie and heavier in texture than in either the 
central or southern portions. The subsoil here is a clay loam 
to light clay in texture and has a suggestion of olive green 
coloring. The black loams lying northwest of this general area 
have a somewhat similar parent material. The profile has a 
fairIy well developed prismatic structure and has from 3 to 6 
inches of black A or surface horizon. There is a gradua1 
increase in the depth of the black surface towards the north. 
The topography of this northern portion is, in general, level to 
undulating. Towards the northwest the area becomes more uni- 
form until at the extreme edge an area of 3.6/2.2 loam is map- 
ped, that is, there appears to be some deposition over the under- 
lying glacial till. The surface texture in this north portion 
varies from a loam to heavy loam and therefore, in general, 
is slightly heavier than the remainder of the area to the 
south. In this portion of the area there are some fairly large, 
slightly lower areas that show some evidence of restricted 
drainage; some of these have been outlined as profile 2/3. 
These areas in general are good arable land and do not have 
any appreciable concentration of salt in the profile. A few 
saline areas of waste land are outhned. As with the remainder 
of the general area, this one is practically a11 cultivated and is 
good arable land. Some of the slightly lower areas are used 
as pasture or for the production of fodder or coarse grains. , 
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Soi1 moisture conditions here are possibly a little more favor- 
able than in the central and southern portions. 

This general area, at present about 90 percent cultivated, 
is mainly a wheat growing area. There is no evidence of any 
serious erosion. However, rotations to maintain present fertility 
and to forestall erosion should receive attention, As this Grea 
lies within the Calgary milk shed and close to livestock 
markets, such rotations could profitably support a mixed 
farming agriculture. 

Loams of the Nose Creek Valley 
In Nose Creek valley and also part way up its tributary, 

Beddington creek is a group of medium textured soils with a 
high lime subsoil close to the surface. Most of these soils have, 
on the map, the profile designation 2/7. Soils with a similar, 
high lime profile are found along Bow River valley both east 
and west of Calgary. 

The marly subsoil cari usually be found at from 6 to 12 
inches. The profile in many places cari be described as tending 
towards an A-B,, type, that is the lime carbonate horizon lies 
immediately below the surface, or A, horizon. There ïs an * 
average of 3 to 5 inches of black surface over about a 4 or 6 
inch brown to dark brown horizon of cloddy to prismatic 
structure (see Plate 5, fig. 1). The parent material is slightly 
lower in lime than the B,, horizon and is a sandy clay loam in 
texture. Stones occur throughout the profile in the glacial 
areas. Over most of the area white patches show in the fallow 
fields, particularly on the higher spots where erosion has re- 
moved some of the surface (see Plate 5, fig. 2). Most of the 
soi1 on the slopes to the creek valley is of sorted glacial material 
containing many Rocky Mountain quartzite erratics; at the 
lower levels there has been considerable alluvial sorting and 
deposition. 

. 

In general, the area is from fair to good arable land. The 
soi1 is shallow and the marly subsoil appears lifeless and 
may be low in available plant foods. Since much of the area 
is on rather steeply sloping land it is subject to water erosion. 
Continued loss of the dark colored, more productive A horizon 
exposes more of the less productive marly subsoil. In these 
fields, particularly the steeper phases, it seems that grass 
should be planted as soon as possible. 

In the valley proper there are a few small basins of faïrly 
heavy textured soils. Over a considerable portion. of the 
creek flat the sandstone bedrock cornes very close to the 
surface. Where there is a fair depth of alluvial material over 
this rock the land is generally fairly good arable. However, 
where the covering is shallow it might. be better used as 
permanent pasture. , 



70 Bulletin No. 40 

Glacial Heavy Loams between Nose HiEE and Lockend 
Lying in a triangle bounded on its two sides by the high 

lime soils of Nose creek and by the Bow river gravels, and 
having its base along a line just north of Lockend, is an area of 
loam to heavy loam glacial soils. The area is in the shallow 
black soi1 zone and on the average there is from 3 to 5 inches of 
black surface soil. It is mapped as 3.3.2 and 3.2.2. 

Big Hill, lying between Beddington, Big Hi11 creek, and the 
Bow river, fonns the southern portion of the area. Towards 
the tip, or nose as it is called, the top of the hill is relatively 
level. The profile is deep and contains very few stones. A 
medium to light lime concentration horizon is found at 24 to 30 
inches. The parent material in most of this portion of the area 
is an olive-brown clay loam. Mixed through it, however, is 
material having a suggestion of pink coloring. Similar parent 
material is found on the high land between Beddington and 
Nose creeks although in this portion it contains a higher per- 
centage of lime carbonate than on Nose hill. Erratics, mainly 
quartzites, are found in the profile. The slopes away from 
Nose hi11 are quite steep and are mostly utilized as pasture. 
The eastern portion of Big hi11 is partly cultivated and partly 
left to grow native hay. A luxurient growth of native hay 
was seen here. The area between Beddington and Nose creeks 
is practically a11 cultivated and is good arable land. 

Going northwest along Big hill the topography gradually 
gels rougher, more morainic in character, and the soi1 is more 
variable. Grave1 streaks and outwash knolls occur. The 
parent material in this portion of the area is generally, how- 
ever, somewhat heavier in texture than to the east, and is 
mainly an olive-brown color. This olive-brown color is char- 
acteristic of many of the soils of the Banff sheet and appears to 
originate from bed rock material closely associated with the 
Alberta shales. Immediately northeast of Cochrane the area 
is gently rolling in topography and is quite mixed in texture, 
Arable fields are found throughout this portion of the area 
but much of it is pasture land. There are scattered clumps of 
trees. 

Immediately north of this last described portion, mainly in 
townships 26 and 27, the soi1 is fairly heavy textured-from 
heavy loam to clay loam on the surface. In this portion the 
knolls have uniform slopes, stones are not numerous, and bed 
rock shales cari be found well up on many of these slopes. 
North of this area, again, lies the rough morainal soils at 
Lockend. In this portion the hills are relatively steep and 
there are many kettle holes. The depth of black soi1 varies 
from 3 inches on the knolls to 10 inches in the valleys. This 
rough glacial area is mainly good pasture land. 
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The soils lying between Grand valley and Big Hi11 creek 
are also glacial in origin but are fairly uniform. The parent 
till is medium to heavy textured and contains a few erratics 
of Rocky Mountain origin. In general; this portion is gently 
rolling and composed of fairly high ridges with long, gentle 
slopes. It is nearly a11 cultivated and is good arable land. 

This area of glacial soil, practically a11 of western origin, 
is mainly pasture land; the roughness of the topography and 
the number of draws and sloughs are the chief deterrents to 
cultivation. Some of the open areas, free of native tree 
growth, produce excellent hay. TO the north this area gradu- 
ally merges into the black sorted glacial loams of the Olds to 
Dogpound area. The grave1 streaks and the presence of out- 
wash knolls indicate that some of the area has been water 
worked. 

Bow Valley Gravels 
Lying along the Bow river valley, particularly from Calgary 

west, are large deposits of alluvial and outwash gravels. There 
is, in general, an increase in the amount of gravel, that is in the 
extent of the areas and in the depth, towards the mountains. 

Between Calgary and Cochrane the river gravels are con- 
fined mainly to the lower, more recent benches. In this 
portion of the area there is a considerable amount of the finer 
alluvial materials, mapped mainly as fine sandy loam and light 
loam. Some- of these are quite marly and rightly fa11 in the 
high lime Nose creek group. Along the northern edge of the 
Bow valley, particularly in tp. 25, range 2, there is a mixed 
area of alluvial and outwash glacial gravelly hills. These have 

1 been outlined as 3.4/2.2 loams. Due to the roughness of the 
topography and to the extreme stoniness they are non-arable. 
They are, however, good pasture lands. 

From Cochrane west most of the river valley is of alluvial 
gravels. Many of these are of great depth and banks of prac- 
tically pure grave1 upwards of 50 feet deep were seen. These 
gravels extend west beyond the surveyed portion of the sheet. 
Most of the area carries the deposition number 4. Small 
patches of finer material, mapped as deposition 5, are outlined. 
Most of these are arable. The gravelly areas are fairly good 
to good pasture. Most of the area is in the shallow black 
soi1 zone. 

These alluvial beds are a valuable source of commercial 
gravel. 



Series Location 

Sandy Loam 
3.5.0. 30-25 

31-25 
3.5.2. 28-25 to 31-27 

32-26 
3.5.2/4. 31 & 32-25 & 26 

Fine Sandy Loam 
3.4.0. 31-26 & 27, 28-26 
3.4.2. *26-5 
3.5.0. 31-26 
3.52. 27 & 28-26 

29-25 to 32-26 

3s;“. 
*26-5 

. . * 32-26 
Liht Loam 
3.4.0. GV. 27 & 28-26 % 27 

*32-5 & 6 
3.4.2. 27-26 

3.5.0. 
3.5.2. 

3.5.2/4. 

3.5.2/7. 

3.62. 

31 & 32-27 
*32-S & 6 

30-25 
31-24 & 25 
8; & ;1”-;: & 27 

29-28 - 
*32-6 

27-26 

E-28 a 27 
‘25-2 
*26-S 

32-26 

TABLE X.-S& Areas of the Shallow Black Soil Zone 

Acres Topography Classification Remarks 

1.466 
1,566 

:‘E 
5:668 

1,000 
1,266 
2.660 
5,000 

13%i 
788 

1,500 

%E 
5:soo 

“%i 

%O 
15:ooo 

l,% 

“*Z 
500 

LE 
1.666 

fi-g 
U.:G:R. 
G.R.-R. 

G-B.R~ 
L.% 
U.-G.R. 
U.-G.R. 

2 

KFR. 
u: * 

KU. 

Gï? * . 

UUI-G.R. 

Li”v. 

u”: 

G:E 
L.-U. 
L.-G.R. 

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

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

Bd: 
F.-F.G.A. 

F:C:*. 

F:G:P 
g-FL& 

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

F.GF;4GG.A, 
;$:A: 

;:g:; 

F.A: ’ 
F.G.A. 
P.-F.A. 
F$c.A. 

Creek bottom. 
3 areas. Dunes and gravel. 
3 areas. Area in tp. 31 coarse Sand. 
Some dunes. 
Drainage basin containing marshes. 

2 areas. Creek banks. 
Drainage basin. 
2 areas. Kneehill and Lone Pine creek flats. 
Edge of Rosebud creek; some grave1 streaks. 
6 areas. Portions drifted; contains some pasture. 
Badly drifted. 
Fairly heavy subsoil. 

2 areas. Some commercial gravel. 
River flat; mostly tree covered. 
2 areas. Grave1 streaks at 10 inches. 
Old flood plain; north end stony. 
River bench land. 
Creek bottom. 
Contains some high ridges. 
2 areas. Somewhat glacial in ap arance. 
3 areas. Medium textured subso 1. t” 
High crown. 
River bench. 
Profile slightly gray. 
Low, somewhat marshy. 

Slope to river. 
Second bench from river. 
2 areas. Fairly deep black topsoil. 

Y 



Luam 
3.1.2. 

\ 
3.1.2/6. 

3.1.2/7. 

~:$p 
. . . 

32.2. 

3.2.2/7. 

E2 . . . 

3.3.2/5. 
3.3.2/6. 

30 & 31-25 
26-29 to 27-28 

:38-f” 2g-1 
*29-i 
*31-1 
*29-1 

28 to 30-17 & 18 
%Wg6to 25-7 

*25-l & 2 
31-24 & 25 
32-25 & 26 
25-26. 29-28 
29-27 
31-26 to 32-28 
25 & 26-28 & 29 

*26-28 to 28-2 

z-2 2g-1 
*25-l & 2 
*25 to 2’7-1 
*25-29 to 25-2 

:::g 
31-26 to 32-26 to 28 
30-27 to 31-28 
25 & 26-28 
25-29 

*27-2V to 29-1 

*30-1 2,500 
‘25-l to 28-l 48.000 ZG.R. 

21;ooo 
8,000 

“>” 
18:OOO 

L--U .- . 
E-G.R. 
ii-“.“. 
G:R. 

C:a:-R. 

.G:R: 

G:CR. 
U.-R. 

L:U 
U.-G.R. 

YJ:-G.R. 

GCAA. 
F.G:A. 
;:G:A”.A. 

F.G.A: 

G.iFG.*. 
V.G.P. 
F.A. 
G.P. 
F.G.A. 

EÂ: 
F.A: 
G.P. to F.G. 
;:G&:*. 

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

ZAA. 
F.P. ’ 
F.G.-G.A. 

G2!?“~“. 
G:A: 
G.A. 
G.A. 

G%.G.A. 

G.R. G.A. 
16,0?I 

;::;: F.G.-V.G.A. 
300 
396 . u. ::%.A 

1,500 Pr.-F&A. 
F.G.A. 

5,800 

E” 

F.G.-G.A. 

*27-5 
;&4; to 32-28 

25-28 
*25-28, 25 & 26-1 

30-28 & 29 
30-25 

.A. 

2 areas. High crown with slope. 
High land; bed rock close. 
2 areas. Crcek flats and benches. 
Crown, residual sandstone 1 to 3 feet. 
2 areas. Sandstones in subsoil; low. 
Slope from crown. 
High land: sandstone close to surface. 
Escarpment of Hand Hills. 
2 areas. Slope to south: some arable patches. 
Slope to lake; stony. 
Nose hi11 escarpment. 
Slope from crown. 
2 areas. Fairly stony; kettle holes. 
2 areas. Fairly stony: edge of draw. 
Stony ridge. 
5 areas. Stony ridges and slopes to drains. 
Fairly uniform till. 
4 areas. Some stones; quite variable. 
2 areas. Stony knolls. 

Less gravelly end of loam 3.4/2.2 area. 
Bca at 10 inches: white spots in fields. 
3 areas. Sbae to vallev: hieh lime subsoil. 
Low area. - 

-. - 
4 inches of black surface. 
3 areas. Eastem area contains some gravel. 
Has a few low spots. 
Some variability and a few marshes. 
Bedrock close in spots. 
2 areas. 

black. 
Mostly along Crossfield creek; fairly good depth of 

Rougher phase of 3.6/2.2 area. 
4 areas. Between Nose and Beddington creeks; deeper profile in 

northern portion. 
Creek valley. 
&a;;;. Lower areas grayish profile: some marshes. 

Basin around lake. 
Marshy. 

Lower basin; solonetz soils along draws. 



Series 

3.4.0. 
3.4.0. GV. 

E . . 

3.5/2.2. 
3.5/2.2. 

3.5.2/4. 

3.5.2/7. 

Location 

*25-l 
31-25 
31-28 
19-17 & 18 

3; t$ “B-i; 
*25-2 to 26-3 

26-29 
*25-l & 2 
‘25 & 26-4 
%M8to 25-7 

28-28 
*25-l, 31-28 & 29 
‘30-l to 32-2 
*29-r 

z-3 26-4 
*25-3 
2361&72&2;8& 1 

25-26 
‘“25 & g-2, & 4 

28-26 to 30-28 
‘25-l 

32-24, 30 & 32-27 
*30-1 

30-26 to 31-27 
29-28 

‘28-l % 25-2 to 4 
*26-5 & 6 
‘30-29 to 32-l 

25 & 28-26 
*25-26 & 27 & 1 

31-24 % 25 
30-26 to 31-27 
28-28 & 29 

TABLE X-Soil Areas of the Shallow Black Soil Zone-Continued 

Acres Topopaphy 

E 
2,500 
8.000 

%z 
13:oO0 

1,000 

l.OE 

i%i 
‘800 

400 
400 

1.000 

E 
3,000 

‘*” 
3,000 

14,000 
32,000 

1,800 
1.500 

i%o 
1:200 
2.600 
2,000 
1,500 
2.200 
3,000 
6,000 
2,200 
3900 

CZ 
L: . 
G.R.-R. 

U. & G.R. 
L.-U. 

FG.“. 
LiU. 

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

KF 
L.ITJ. 

FG.“. 
L.cU. 
U-G.R. 
U.-G.R. 

%FR. 

Classification 

Fp;G;yL. 

F.À. 

%A. 
G:PE.-FPA. 

P.1F.G.A. 

Et.‘* 
F.G.P. 
3.p. 
F.A 
F.G.P. 
;: & Fp-AA. 

F.G.P. * ’ 

EY 
P:-F.G.A. 
F.-F.G.A. 
;:gGA.A. 

;:~GAG.“. 

F:G:A 
F.G.A: 
F.G.A. 
g.:gg; 

F:G.:G.A. 
F.-F.G.A. 
;:Gtf.FFAG.A. 

F.G.A. ’ 
gGFAG.A. 

Remarks 

A valley. 
Head of a drain. 
Some alkali. 
3 areas. Fairly steep slopes. 
Crowns and uniform slopes from crowns. 
Stony rolling area artly tree covered. 
Moraine and outwasf: till 
Outwash knolls and grave1 streaks. 
2 areas. Lower bench. 
Commercial gravel. 
River flat, commercial gravel. 
Escarpment of Wnterinn hills; some trees. 
2 are& 
Tp. 31 area an outwashed ridge (esker). 
Streaked with gravel. 
Commercial gravel. 
Lower portion of river flat. 
2 areas. Upper bench of river flat. 
River flat. 
Nose creek flat: sandstone bedrock. 
Fairly stony; sandy pockets. 

Grave1 streaked. sorted moraine. 
High lime, 2-3 inches black topsoil. 
High lime subsoil. small patches of solonetz soils. 
Nose creek flat. 
3 areas. Variable; occasional grave1 streaks. 
Quite variable. 
I-Ieavy subsoil, some low spots and grave1 streaks. 
Along erosion of Rosebud river. 
3 areas. Creek and river benches. 
4 areas. Bow river benches, gravelly. 
Creek flat: 
w)w marsny areas. 
4 areas. Low marshy areas and drains. 
4 areas. Solonization in lower spots. 
2 areas. TP. 31 area has narrow grave1 lenses. 
Limy subsoil to surface in spots, 

, 



t I! 

3.5.2/7. 

26 . . . 

3.6.2. 
3.6.2/4. 

‘25-Z 
*ici-29 & 1 
“27-l 
‘26-4 & 5 

25-27 
32-24 â 25 
30-26 & 27 
28 & 29-26 

‘30 & 31-1 
y:;; to 31-29 

25-27 
28-26 

Heavy Loam 
3.0.2. 
3.1.2. 

X5~ 
3:2jO.l 
3.2/0.2. 
3.2/0.2. 
3.2.2. 

3.2.2/7. 

E!~“~ . 

28-28 
27-28 
26-29 to 28-28 
27-28, 28-26 

*25-4 
*26-5 
‘26-4 to 27-5 
32-23 to 25 
28-28 

*26-l & 2 
*25-2 to 27-5 
*26-2 

31 & 32-25 & 26 
26-19 
31-24, 32-23 

28-k 32-26 
*25-26 to 30-l 
725 & 26-1 & 2 
:g:; g i 
“25 & 26-4 

26-28 
31 & 32-23 
;&&,2;5 to 27- 

27-28 

200 
4,600 
$,E 

‘800 
2,500 
5,000 
2,200 

500 

41:: 

‘$0; 

2:400 
2,200 
1,400 

115,060 
11,000 

7,500 

~~ 
‘800 

1,600 

14,000 
2,500 

::R. 

p: 

U-H. 
R.-H. 

G:R:-“. 

E.R.-R. 

LX 

ZF”. 
$-Ii 

G:RYR* 

tZG.“. 
G.R:-R. 

U: 

FFG.A. 

;:g;< 
FI$ . 

PGr.-FA. 

G?+.G:A. 

%:A. 
F.-F.G.A. 

%A. 
P.-F.G.A. 
Pr.-F.A. 
V.G.P. 
G.P. & C.A. 
V.G.P. & G.A 
P. & F.G.A. 

F:CF;4GG.A. 
P. to GA. 
F.-F.G.A. 

F:G&A~‘~. 
GA-G.“. 

G:A: 
G. to V.G.A. 

E:â 

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

A river terrace. 
2 areas. Mixture of glacial and alluvial deposition. 
Sloue to creek. 
2 aieas. Slope to river. 
An alkaline draw. 
A creek flat; clay spots. 
2 areas. Low areas. 
Contains some sorted glacial. 
West of Rosebud river. Some variability. 
Very few stones. 
A basin area; bedrock close in spots. 
Some small marshes. 
Contains some hay marshes. 

Sandstone within profile depth. 
Slope from ridge. Medium to high lime subsoil. 
3 areas. Lower. east area at base of slope. 
4 areas. Low, some marshes. 
High ridge and slope. 
Crown arable; north slope wooded. 
East bank of Grand Valley. Leveller portions arable. 
Three Hills moraine. Stony. 
Fairly stony. 
Ridge and slope to creek; some stones. 
West end of Big hi has 5-6 inches of black surface. 
Slope to creek; subsoil exposed in spots. 
Kneehill plateau: sandstone on dopes. 
Top of Wintering Hills. 3 inches of black. 
2 areas. Higher crowns in clay areas. 
Good arable; occasional gray profiles. 
Slight slope to east. 
Deep profile: southern portion contains some low land. 
3 areas. Farrly deep profile, tut by drains. 
Some slightly degraded areas. 
Slight slope, some pasture land. 
2 areas. Slopes. 
Lower area; some pasture. 
2 areas. Occasional solonized spots. 

3 areas. Low; some waste land. 
Along drainage course. 



TABLE X.-Soi1 Areas of the Shallow Black Soi1 Zone-Continued 

Series Location Acres Topography 

3.3.6. 
3.5/0.2. 

i:g:2: 
< < 

E: 
L.-U. 
U.-G.R. 

3.5.2. 

3.5.2/4. 
3.5.2/5. 

3.5.2/6. 

*27-B & 1 
25-27 

*29-29 & 1 
31 & 32-25 
29-28, 25 & 26-26 

"27-26 to 32-2 
*28-l & 2 
'27 & 28-2 

29-29 
*25-3 & 26-4 

29-2s 
25-26. 28 & 29-27 
;y& & g?9 

28-28 k-29 
26-4 & 5 

31-26 to 32-27 

2,500 

2,%? 
12,000 

7,ooo 
9.000 

5E 
1.200 
"m.& 

3.006 
1,300 
1,600 
3,000 

i%i 
'200 

:%2 
'600 

1,500 
800 

U.-G.R. 

k 
GIR. 
U. 

3.6.2/4. 
3.6.2/6. 

27-29 
29-27 
30-26 & 27 

*25-2 
*27-l 

30-26 

Silt Loam 
3.6/2.2. *25-3 & 4 

Clav Loam 

3.3.2. 

3.5.2/4. 

"25-4 & 5 
32-23 

*25-4 
31& 32-23 

"26 & 27-4 & 5 
ii-28 32-24 & 25 

31-24 
*30-1 
*26-2 

Classification 

F!R. 
Pr.-F.A. 
;:.-G.A. 

Fp:GG&A. 

P.:G.A. 

GA.* 
F.G.-G.A. 
F.-F.G.A. 
Pr.-F.G.A. 

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

5,006 U.-G.R. G.-V.G.A. 

6,000 

;,g 

4:OOo 
11.000 

1,300 

“%i: 
700 

8: 

fi:-G R. 
G.R.:R. 

E?“. . . 

Z-U. 
U: 

V.G.P. 
F.-F.G.A. 
V?:P.-“.A. 

$2: $&A. 

F:-G:P. ’ 
gtPFA. 

Pr.-G.A. 

Remarks 

On slone: contains seepage spots, 
A low spot. 
Creek flats; sandstone at plow depth in spots. 
Slope from Kneehills; gravelly pockets. 
High lime subsoil fairly close to surface. 
Rosebud river flat. 
Creek flat. 
Marshy creek flat. 
Some grave1 streaks in subsoil. 
River benches. 
Along Carstairs creek. 
2 areas. Marshy areas. 
Crossfield creek flat. 
Slope to creek. 

Slope to the creek. 
2 areas. Spruce creek flat. 
Head of a drain. 
A draw. 
Deep profile; 5 inches black surface. 
A second bench. 
Contains some marshy spots. 

Uniform area. 

2 areas. Few trees on northern slopes. 
2 areas. Higher crowns. 
Partly tut b drains. 
Some fairly ong uniform slopes. T 
2 areas. North area dopes to the river. 
7 areas. Some solonised soi1 in low spots. 
3 areas. Marshy. 
Bl exposed in many places. 
A flat. 
Beddington creek flat. 

, 



85*5”* 
3:5:6: 

*28-l 30-27 1,000 600 

*32-25. 30 & 31-1 
3.6.2. *26 & 27-5 

2,000 
3.000 

Light Clay 
3.3.2. 32-24 
g.;ut& ’ 

2.800 
6,500 

3:6:6. 
31-24 to 31 32-25 & 32-24 
2p$ 

“*% 
3.7/2.2. 32123 5,500 

ClaY 
3.7.2. 32-23 700 

31-23 to 32-24 17,000 
3.7.4. 32-24, 30-27 900 

*27 & 28-1 
3.7.6. 30-26. 32-24 8:: 

z:-u. 
F.-F.G.A. 
F.G.P. 

U. 
G.R.-R. 

l&.&?:F.G.A. 

G.R. G.A. 
U. 

Fi?i 
2 &;.?.A. 

.- 

*Areas marked thus are west of the 5th meridian. 

Nose creek flat. 
3 areas. Marshy. 
2 areas. Drains. 
Valley and adjoining slopes. 

Gentle. uniform slopes. 
5 areas. Slightly variable in texture: few stones. 
2 areas. Creek flata. 
Shallow A horizon. 
Some stones in subsoil. 

Clay deposition of variable depth, Three Hills valley. 
3 areas. Lower. edges may be arable. 
2 areas. Marshes in creek valley. 
2 areas. Practically completely solonized. 
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BLACK SOIL ZONE 

The black soi1 zone in the Banff sheet lies as a fairly narrow 
strip between the shallow black zone and the wooded soils. 
These soils have been formed under an annual rainfall of about 
1’7 to 19 inches. The black surface horizon averages over 6 
inches in depth; soils with over 12 inches of black top occur on 
this sheet. These soils average between 0.4 and 0.5 percent 
nitrogen in the surface foot. The lime concentration (Bca) 
horizon averages about 30 inches from the surface. Towards 
the western edge of the zone patches of degraded soils are 
found, particularly on the wooded northern slopes. In general 
these black soils are quite productive for a fairly wide range 
of crops. 

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. 

Loams between Olds and Dogpound 
Lying between Olds and Dogpound, within the boundaries 

of the black soi1 zone, is an area of loam to heavy loam soi1 
on undulating to gently rolling topography. The parent ma- 
terial in this area is a fairly heavy textured, relatively stone 
free, glacial till, mainly of western origin. This till has been 
sorted and over a large portion of the area there appears to 
have been a uniform deposition of loamy material. This sur- 
face material is practically stone free. There is a fairly distinct 
break between the medium textured surface and the under- 
lying heavy textured subsoil. The following profile, taken in 
section 24, tp. 31, range 3, is typical: 

0”-12” A-Black friable loam. There is a tendency to an elon- 
gated cloddy structure. 

=“-26” B,-Gray-black. Firm clods, slightly stained. 
26”-40” B,, to CI-Olive brown parent material containing some 

lime. 

There is some variation in depth of black surface but 
usually it is over 10 inches. This topsoil has been formed 
under a parkland vegetation and was originally rich in fibrous 
organic material. The above described profile had 0.37 percent 
nitrogen in the surface foot and 0.30 percent in the second foot. 

In general the areas have been mapped as 4.3.2 and 4.6/2.2 
loam and heavy loam. In some of the more level portions, 
areas carrying the profile number 2/3 are outlined. These 
areas show signs of restricted drainage and in general the A 
horizon is slightly gray-black rather than black. Their pro- 
ductivity does not seem in any way reduced. Most of these 
areas are, or were, covered with scrub and small tree growth. 

Towards the west the topography becomes rougher, partly 
due to the many drainage ways that traverse the area. Most of 
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:. these drains are tributary to Dogpound creek. This creek has 
tut a fairly wide charme1 and much of its flat is medium 
textured, good arable land. 

There are a few flats throughout the area that contain 
patches of solonized soil. However, due to a relatively high 
rainfall these soils do not seem to be particularly inferior. 

As stated previously, stones are generally rare in the 
surface horizon and few to rare in the subsoil. Most of the 
stones are of western (Rocky Mountain) origin. Near the 
eastern edge of the area, following a line approximately parallel 
to the mountains cari be found many large glacial erratics (see 
Plate 4, fig. 2). A small percentage of eastern glacial till 
undoubtedly is mixed with the western to form the parent 
material. However, the heavy texture, the relatively stone 
free character, and the olive brown color are characteristic of 
the parent material of the soils of the Banff sheet. 

About 80 percent of the entire area is cultivated and there 
are practically no quarter sections entirely uncultivated. 
Wheat, coarse grains and grasses are a11 grown here. It is 
ideally adapted by location, climate and soi1 to mixed farming, 
and such farming lends itself to practices that tend to main- 
tain the fertility of the soi1 (see Plate 3, fig. 3). 

Heavy Textured Soils of the Jumping Pound Area 
South of the Bow river, particularly in ranges 3, 4 and 5, 

is an area of medium to heavy textured soils mainly in the 
black soi1 zone. 

The eastern side of this area, namely, the portion in range 
3, is a uniform area of heavy loam to silt loam with 5 to 8 inches 
of black surface soil. This, area is the northern extension of 
the heavy loam to silt loam area north of Priddis in tlie Calgary 
sheet to the south. It is very good arable soi1 of undulating 
topography. 

Bordering this silt loam to the west is an area of slightly 
heavier textured soils, mapped mainly as silty clay loam and 
clay loam. This area is of gently rolling topography composed 
of low ridges with fairly wide valleys. Towards the river the 
topography is more’. choppy. There is some morainal topo- 
graphy here and the feeder creeks fo the river tut deeply into 
the area. The area is mapped as glacial and sorted glacial. 
There are about 6 to 8 inches of friable black surface horizon. 
The subsoil is a granular light clay with a slightly olive-gray 
coloring. Where topography permits of cultivation it is good 
arable land. 

West of the silty clay loam the ridges become higher and 
the valleys wider. These ridges run generally northwest and 
southeast (they parallel the mountains) and have rock out- 
cropping principally along the crown. The residual outcrops 
are usually sandstones along the top, underlain by dark 
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colored shales. These ridges are pasture lands. Between the 
ridges lie wide valleys. Generally these valleys have undulating 
gentle slopes. The soi1 in these valleys- is quite heavy tex- 
tured, averaging a light clay. The following profile charac- 
teristics are common: six to ten inches of black firm’silty 
clay loam to light clay. There is a suggestion of an irregular 
columnar macrostructure and a granular microstructure. The 
B, horizon is granular clay to heavy clay. The B,, or lime 
horizon is found at about 24 inches and the lime carbonate 
concentration is fairly heavy. The soi1 appears to be of 
alluvial lacustrine deposition but the parent material is closely 
allied with the underlying Alberta shales. These clays are 
very good arable land. West of the clay area glacial loams 
and heavy loams are mapped. These are of gently rolling to 
rolling topography and are mixed arable and pasture lands, 
dbpending mainly on topography. The foothills proper, 
covered with some tree growth and containing podsolized soi1 
begin along the western side of range 5. 

In most of this area there is a frost hazard SO that coarse 
grains as well as wheat are grown. About 25 to 35 percent of 
the entire area is cultivated; the remainder is pasture and hay 
land. Excellent crops of native hay were found in this area. 
This native hay is usually tut every second year and produces 
a very good yield. (See Plate 4, fig. 1.) 

In this group of heavier textured black soils might be 
piaced the soils of Grand valley, lying immediately east of the 
Wildcat hills (see Plate 3, fig. 1). The soils in this valley 
are from a silt loam to clay loam in surface texture, underlain 
by a clay subsoil. Stones are rare in this valley. The slope 
from the hills and the meanders of the creek reduce the amount 
of arable land. In general, however, it is very good arable soil. 

Bearbewy Alluvial FM 
Lying in the valley of Red Deer river, in townships 32, 

ranges 5 and 6, is a broad alluvial flat known as the Bear- 
berry prairie. There are very few large trees in this area; 
however, over most of the flat scrub birch and cinquefoil are 
found. (See Plate 2, fig. 2.) 

The soi1 is quite gravelly and much of the flat, mapped. as 
deposition 4, is non-arable. Small areas of finer alluvial de- 
position, however, are found and these are good arable land. 
The surface or A horizon is dark browC to black and, except- 
ing at the southwest end, shows practically no evidence of 
degradation. Part of this area is mapped as shallow black. A 
surftice sample, 12 inches, from this area analyzed 0.40 percent 
nitrogen. These better areas, mapped mainly as deposition 5 
are, in general, about a light loam in texture. They are utilized 
mainly to grow coarse grains and grasses: the very gravelly 
areas are only fair pasture. 



TABLE XL-Sd areas of the Black Soil Zone 
Series Location 

Fine Sandy L+am 
4.5.2. 32-2 

Light Loam 
*32-28 

31 & 32-3 
30 % 32-2 % 3 

Lmm 
4.1.2. 
4.2/0.1. 
4.2.2. 

‘w.2. 

4.3.2/3. 
4.3.2/4. 
4.3.2/6. 
4.3.3. 
4-g. Gl& 

4:5:2: ' 

4.5.3. 
4.6/2.2. 

4.6.2/3. 

28-2 to 29-3 
25 & 26-5 & 6 
28-l & 2 

827-29 
*30 to 32-1 & 2 

’ 
32-29' to 2 

*;; &';$%$8 & 29 

32-1 
32-2 
31-4 
;;s: i1-t 

32-5 
32-3 
32-l 
29-2 to 31-3 
29-2 

Heavy Loam 
4.1.2. 29 & 30-4 
4.2/0.2. 28 & 29-3 & 4 
4.2.2. *32-28 

;;-2&u~-4 

25-5 & 6 

4.3.2. E"&l 
32-2 & 3 
28-3 to 31-4 

Acres Topography Classification Remarks 

700 U. F.A. Lake shore. 

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

KE . < &? G’A 

2 areas. Some drifting. 
Creek flat with some Sand streaks. 
High land. 

2,500 

%O 
1:500 
2,000 
3,800 
2.800 

X%i 
4:200 

'"%i 

6: 
300 
800 

122 
1.000 

iii 
3,000 

22.000 
3,500 

E.-G.R. 
G.R.-R. 
R. 

L:%. 

gg.It: 

$-R: 

U. 

Z:-U. 

U: 
U. 
G.R. 

EU. 

2 

U::% < . 

G.A. 
V.G.P. 
;:~A~.A. 

F.G:-G.A. 

3 areas. 
Trees on north slopes. 
3 areas. High land. 
Long, fairly high ?OU. 
Slope to the cre! 
Six to eight incl 
High land, some trees. 
3 areas. Gently rolling, portions slope to draw. 
3 are-. ~;;~~~emorame wlth some stones. 

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

Et”.“. 
P:G.A. 
F.G.-G.A. 
G.A. 
G.A. 
V.G.A. 

:FA. . . 

Slope fror 
2 areas. ( ~oÏ&&ome marshes and grayish profile. 
2 areas. Low, poorly drained. 
2 areas. Low spots solonized. 
2 areas. Slightly lower. 
Commercial gravel. 
Around the lakes. 
Creek bench; some gravelly ridges. 
2 areas. Very gravelly streaks. 
&-e& flot --_ --- -. 

is gravelly portion of flat. 
ne marshes. remainder deeo black. 

Deep, clean profile. 
2 areas. Deep, clean profile. 
Basin area. 

700 

~200 

:::ow 

::SE 
1:400 

10,000 
60,000 

U.-G.R. 

G%:R 
$$$ 

R: ’ ’ 
U. 

F.G.A. 
P. to G.A. 
F.G.A. 
$GAP. to G.A. 

VxGp'Ato G.A. 
. . 

%$:A. 
G.-V.G.A. 

Creek flat and its banks. 
3 areas. Varying depth of till over bedrock. 
Stony; fairly high lime subsoil. 
Pasture in the kettle hole topography. Valleys deep black. 
Fairly deep black surface; bedrock close. 
Valleys and slopes to valleys. 
Occasional stones. 
Slightly lower than surrounding area. 
Good depth of black; slight variability. 
5 areas. Some slightly degraded wooded slopes. 

ek. 
les black surface. 



Series 

4.3.3/6. 

4.5.2. 

4.6/2.2. 

4.6/2.2/3 
4.6.2. 
4.6.2/4. 
4.6.3. 

Location 

3: B 32-3 & 4 
25-k 26-5 
28-2 to 30-3 
;;-5&to3;-4 

30-3 % 4 
31 & 32-3 & 4 
25-5, 32-5 

z-2” 32-3 & 4 
*32-29 

29 & 30-2 
31 % 32-l & 2 

*32-28 
30 to 32-l to 3 
31 & 32-2 & 3 
30-3 

4.3.2. 27-4 
4.5.3. 27-4 & 5 
aay Loam 
4.2/0.2. 4.3.2. g:: 

4.3.2/6. 
4.3.6. 
4.6.2. 

29 & 30-2 
Silty Clay Loam 
4.3.2. 25-4 
Lhrht Chu 
4.1.2. - 25-5 
4.6.2/3. 32-5 & 6 

Clay 
4.7.2. 25-4 

*West of the 4th meridian. 

TABLE XL-Soil 

Acres Topography Classification 
10,000 

600 
1,200 

:%i 
5:500 

600 
2,000 
1,000 
5.000 

500 

%Z 

%Z 
24:000 

?% 
goo 

U.-G.R. 

:: 

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

k-“- 

L-U 
LX 

U. 

u 
L;-u. 

G.-V.G.A. 
F.G.A. 
V&G.E G;;“.“. 

P. to G..i. 
F. to G.A. 
F. to F.G.A. 
F.G.-G.A. 
P. to C.A. 
P. to G.A. 
Pr.-F.A. 
F.-F.G.A. 

i?& F.A. 
V.G.A. 
V.G.A. 
G.-V.G.A. 
V.G.A. 
F.G.-C.A. 
F*G.-G.A. 

3 areas. Some variability in depth of black. 
Slightly lower. 
A wide valley; grave1 streaked. 
McPherson. Beaverdam and Dogpound creek flats. 
Little Red Deer flat. partly tree covered. 
2 areas. Creek flat and upper benches. 
Creek slope and upland; grave1 streaks. 
2 areas. Upper benches. 
2 areas. Creek flats. 
2 areas. Creek valleys and slope. 
P;:“art marsh. 

Slightly lower area. 
$z~~ass Low, somewhat marshy. 

4 areas. ’ Deep profile: fairly heavy subsoil. 
Some hay meadows. 
2 areas. Bench land. 
Some marshes; profile gray in lower areas. 
Low areas; only fair drainage. 

U.-G.R. 
u: 

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

Heavy textured subsoil. 
Creek valley. Some shallow peat. 

:%i 
1:500 

800 
1,200 
1,200 
3,000 

400 

E:R.-H. 
G.R. 

E-U. 

U: 
U. 

G;, to G.A. 

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

Lower hills; few bedrock outcrops. 
Slightly lower area; some gray profile. 
3 areas. To. 32 areas sloDe to creek. 
A draw. - 
Low areas. Shallow A horizon. 
;;raryFk bench. 

A few solonized spots. 
Low. somewhat marshy. 

5.000 G.R. G.-V.G.A. Long, uniform slopes. 

5,500 
3,000 G:Â: 2 areas. Alberta shale parent material. 

Creek bench. Occasional peaty spot. 

3,800 G.R. G.A. Well drained valley. 

areas of the Black Soil Zone-Continued 
Remarks 

, I  
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i , WOODED SOIL ZONE 
Lying west of the black soi1 zone in the Banff sheet, that is, 

through the foothills into the mountains, are wooded or pob- 

solic soils. The main wooded soi1 zone of Alberta lies north 
and west of Edmonton; the portion in the Banff sheet is at the 
southern end of this main area. The podsolic soils have been 
formed under humid soi1 moisture conditions-conditions that 
result from a fairly high rainfall and a dense forest caver. 
Three sub-zones have been recognized in this area, called re- 
spectively 5, 6 and 7, representing increasing degrees of degra- 
dation. The soils of sub-group 7 are most strongly degraded 
and in general have a deep ashy A, horizon with little or no A,. 

Below is given a description of the major groups in this 
area. Table XII gives the main characteristics of each in- 
dividual soi1 area. It should be stated here that the classifi- 
cation 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. 

Transition Heavy Loams between Westward Ho and Caldbeck 
Lying as a narrow strip between the black soils to the east 

and the gray wooded soils to the west is a transition area of 
heavy loam soils. This area averages from 3 to 6 miles in 

. width and passes through Westward Ho, Elkton, Bottrel and 
then southwest over the Wildcat hills. The surface soi1 of the 
area is medium to heavy textured; the northern portion is be- 
tween a heavy loam and.clay loam. 

The area is, on the average, of gently rolling topography 
tut by rather deep coulee drains with long, sloping banks. 
Stones, a11 of Rocky mountain origin, are found throughout the 
area. Excepting in a few places where erosion agents have 
exposed an unusually large number, they do not offer any 
pronounced obstacle to cultivation. The present tree growth is 
mainly deciduous-mainly poplar. The occasional spruce and 
pine and a few birch are found in the more heavily wooded 
sections. 

The soils of this area are mapped as sub-zone 5 and 6. The 
soi1 areas carrying the zone number 5 are, in general, com- 
plexes and contain within their boundaries patches of black 
soil, mainly in the draws, patches of slightly degraded soil, and 
patches of quite strongly degraded soils; the last particularly 
along the northern, more heavily wooded slopes. The slightly 
degraded soils make up the greatest percentage. These are 
mainly on the upland benches. In these areas there are from 
2 to 4 inches of black A, over 4 to 6 inches of brown to light 
brown A,. With cultivation the fields are a dark brown. The 
subsoil is generally a heavy textured, slightly mottled till with 
a brown to olive-brown color. The B,, horizon found at 24 to 
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36 inches, has a medium to light lime carbonate concentration. . - 
In tp. 27, range Psouth of Beaverdam creek-the transition 
soils have from 1 to 4 inches of brown to light brown A, below 
4 to 6 inches of black A,. 

The soils carrying the zone number 6 are more uniformly 
degraded than those of 5. In general these soils have 1 to 2 
inches of dark brown A, and 4 to 8 inches of brown A?. The 
heavy textured B;is usually found at from 6 to 10 inches. The 
fields in this area are brown to dark brown. They are the 
better, less degraded phase, of the wooded or podsolic soils. 
They lie adjacent to the strongly leached podsolic soils to the 
west. In general they differ from the soils to the west in that 
the AZ is less strongly degraded and is shallower and in that 
there is some A, present. 

The area is practically a11 mapped as deposition 2 or 3- 
glacial or sorted glacial. The “3” areas usually have the 
smoother topography and contain relatively few stones. 
Plate 2, fig. 1.) 

(See 

The area is about 30 to 40 percent cultivated and there are 
very few totally uncultivated quarter sections. It is fairly good 
to good arable land, suitable particularly for mixed farming. 
Wheat cari be grown if there is not a definite frost hazard. At 
least some of these soils Will respond to the application of . 
fertilizers and Will be improved by the growing of legume 
‘crops. 

Wooded Soils Adjacent to the Foothills 
Approximately a11 of the soi1 lying west of a line drawn 

down between ranges 4 and 5 as far south as tp. 28 and then 
southwest to Morley, is typical gray wooded or podsolic in 
character. This area naturally supported a fairly heavy growth 
of trees, composed mainly of aspen poplar, black poplar, spruce 
and pine. The topography is gently rolling to rolling, gradually 
merging, at about the forest reserve boundary, with the foot- 
hills of the mountains. Deep valleys traverse the area. 

The soi1 is practically a11 glacial till of western origin. This 
till is fairly heavy textured, somewhat mottled, and a brown 
to olive brown in color. Stones are found throughout the 
profile depth. Stream gravels and outwash ridges and knolls 
are found throughout the area, some of these stony enough to 
be non-arable. Most of the area is mapped as 7.2.2. The 
portion of the area in the foothills proper is mapped as 7.2/0.2 
or 6.2/0.2. Most of this latter soi1 type is found southwest of 
the Wildcat hi&. 
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The following profile is characteristic of the 72.2 areas: 
p- ly2’, A,,-Leaf mold. 

144r”- 2342” A,-Dark brown to gray brown, loose. Often difficult to 
distinguish or separate. 

235r’- 9” A2-Gray white platy, In some places the horizon 
may be streaked witb brown. 

9”-16’t Upper B,-Brown, waxy, breaking up into sma& irre- 
gular nuts. 

16”-34” Lower B,-Brown, fairly hard and waxy. Less structure 
tban the horizon above, stained. 

34”-40” B,,-Mottled till with low to medium lie concentration. 

The nitrogen content of the surface foot in this profile was 
only 0.10 percent. The surface texture throughout the area is 
a heavy loam to clay loam. Throughout the area the brown 
A, varies from 1/2 to 3 inches in thickness and the B, is found 
at from 6 to 12 inches. This B, horizon often contains more 
plant food than the white leached A, above. 

Scattered throughout this area are some fairly large alluvial 
flats (particularly along the stream courses) that are fairly 
dark colored, and have been mapped in subzone 5. They 
have upwards of 12 inches of a dark brown to black surface 
horizon. Generally there is only a little tree growth on them. 
These flats are often heavy textured. Possibly the largest of 
these is the Bergen area mapped as light clay. This area is 
along Fallen Timber creek between Bergen and Red Deer 
river. The following profile is characteristic: 

O)f- 2” Ao and AI-Friable, black. 
2fj- 6” A-Brown to dark brown, granular. 
fy-lfy &-Brown to olive-brown clay. 
At 30” C-Gray olive-green clay. 

The surface foot of this profile contained about 0.20 percent 
nitrogen. 

These heavy textured basins are practically ail arable and 
many are at present cultivated (see cultivation map) . Due to 
a distinct frost hazard coarse grains and grasses are the prin- 
cipal crops. 

The main podsolic soi1 area has patches of fair arable land. 
Much of this is now cultivated. It is a soi1 of low natural 
fertility and must receive soi1 amendments in the form of 
legumes and added fertilizers to produce reasonable trop re- 
turns. There is still some arable land available for cultiva- 
tion in this area. 

The 2/0 deposition areas in the foothills are pasture lands 
or, if heavily wooded, produce lumber. Small patches of 
arable land may be found in the foothills valleys. 



Series Location* 

Fine Sandy Loam 
5.5.2. 31 & 32-4 

5.2/'0.1. 
5.2/0.2. 

5.2.2. 

5.2.2. St. 
5.3.2. 
5.4.2. GV. 
5.5.2. 

27-5 
25-6 & 1 
25-5 
25-8 to 27-5 
26 & 27-7 
27-5 
27-4 
31-3 
31-7 & 32-6 
25-5, 32-6 

Heavy L0am 
5.2.2. 32-3 

27 to 29-4 

5.3.2. 3;-3 i24" 
30-4 

5.3.2/3. 29-4.82 5 

Heavy Loam 
5.5.2. 29-5 
5.5.3. 29-5 

Clay Loam 
5.2.2. 30 & il-3 84 4 
5.3.2. 31 & 32-4 

Light Clay 
5.6.3. 31-6 

Loam 
6.2/0.1. 
6.4.2. Ei t” 8 

TABLE XII.-Soi1 areas of the Wooded or Podsolic Soi1 Zone 

Acres Topography Classification Remarks 

1,600 G.R. F.G.A. 

6,000 

EE 
30:ooo 

3,000 
5,000 
1,000 

%O 
‘700 

E-H. 

Fi. 
G.R. 
G.R.-R. 

EiR. 

LJ. 

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

G.R. 

G:i? 
U.-G.R. 
g.-p. 

~ci:-~cL~ 

F:G.:G.A: 

G:?: 
P.-G.A. 

800 
800 U:-G.R. 

F$&G.^. 

1,400 G.R. 
6,500 U.-G.R. 2.%.-G.A* 

2,200 

18,500 
9.ooo 

U. F.G.-G.A. Valley; spots of shallow peat, mostly scrub growth. 

Moderately Degraded Sub-zones 

H. F.G.P. Valleys; mostly open land. 
G.R. F.G.P. River valley. 

Black-gray Transition Sub-zone 

4 areas. Partly trac covered. 

Wildcat hills and slopes. 
North slope wooded. 
Valley and lower slopes arable. 
2 areas. Considerable tree growth. 
2 areas. Stony; considerable tree growth. 
2 areas. Fairly high crowns and adjoining slopes. 
Low ridge. 
Tree covered: slightly degraded. 
Red Deer river flat. 
2 areas. Tp. 32 area is a river bench. 

Wooded slope in black zone. 
Quite variable; contains patches of strongly degraded soil. 
2 areas. Slightly degraded. dark brown in field. 
4 areas. Tree covered; degraded spots. 
3 areas. Western area uniformly slightly degraded. 
Creek valley; some marshes. 

Low land tut with drains. 
Swampy. cultivated patches. 

Gray-brown patches on slopes. 
2 areas. Deep profile; edge of river valley. 



Heavy Loam 
62.2. 30-4 & 5 

31-4 
27 t-3 29-5 

6.3.2. 29-5, 30-S & 6 

Clay 
6.2.2. 
6.3.2. 

6.5.3. 
6.6.2. 

;;-zgop5 & 5 

32-4 & 5 

Light Clay 
6.6.2. 31 & 32-5 

32-6 & 7 

LosIn 
7.2.2. 31-5 & 6 

Heavy Luam 

%c2* * . 27-6 28-6 to to 31-7 29-5 
30 & 31-4 to 7 

Clay Loam 
31 & 32-6 & 7 

3:-7” 32-4 L4 5 

6,006 
2.000 
8,060 
4,500 

G.R.-R. 
G.R. 

KR . . 

F.GF;4GG.A. 
F:G:A: 
F.-F.G.A. 

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

BGF”. U.-G.R. . . . -. - -.. 
U. 

FR. 
F:G-2 . . 

GIR. %:A. 

G:iiR. 
Strongly Degraded Sub-zone 

1,500 G.R. F.-F.G.A. 

k%i 
60,000 

H. 

E-S < . 
F:A-“.“- 

2 areas. Very heavy tree growth; arable land in valleys. 
Heavy tree growth; much pine and spruce. 

Pr. ‘to F.G.A. Western side has many peaty marshes. 

5,260 
12,000 

1,300 
G:R* 
G.R: 

l??2P. & F.A. 2 areas. Arable land in the vaveys. 

F.G:A. 
2 areas. Heavy tree growth; fan-ly stony. 
At present used as pasture. 

*Al1 areas west of the 5th meridian. 

4 areas. Slightly lower, more uniform than 7.2.2 area. 
3 areas. West side of ‘river; some stones. 
Fairly heavily wooded. 
2 areas. Creek valleys; some fairly dark soils. 

pi&nly degraded area. 

2 are&. Spots strongly degraded. 
Wide valley. 
3 areas. Some stones; fairly heavy tree growth. 
A creek flat. 
2 inches of black surface; heavy subsoil. 

Upper river bench, fairly dark colored. 
Bedrock shale close in spot-s. 
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CHEMICAL COMPOSI!l’ION OF SOILS 

The nitrogen, phosphorus, calcium, and magnesium con- 
tents were determined on soi1 samples taken in the Rosebud 
and Banff sheets. Only a few representatives profiles are re- 
ported in Table XIII. The profiles were selected to give a 
fairly representative coverage of the principal soi1 types and 
zones. Excluding the podsolic soils there is a decrease in 
organic matter content from west to east. The average nitrogen 
content (calculated on the surface foot) of five black soils was 
0.454 per cent, of nineteen shallow black soils was 0.262 percent, 
of twenty-two dark brown soils was 0.199 percent. Five pod- 
solic soils averaged 0.146 percent in the surface foot. Although 
no brown soils were analyzed, the average nitrogen content of 
the surface foot in these soils is about 0.15 percent. 

There is considerable variation in nitrogen content within 
any one zone. In the dark brown zone the variation was from 
0.10 to 0.34 percent, and in the shallow black zone from 0.16 
to 0.35 percent. In the dark brown zone five clay samples 
averaged 0.26 percent nitrogen, three clay loam samples aver- 
aged 0.23 percent, nine loam soils averaged 0.20 percent, and 
three sandy loam soils averaged 0.11 percent. 

In practically a11 of the profiles analyzed there was a 
gradua1 decrease in nitrogen content from the surface down. 
One strongly solonized profile taken in township 32, range 19, 
showed a marked increase in the nitrogen content of the B, 
horizon over the A, horizon. Two of the podsolic profiles 
also showed a small increase in the B, horizon over the 
strongly leached A,. The profiles reported in Table XIII 
show that in the dark brown and shallow black soils there is 
about twice as much nitrogen in the first six inches as in the 
second six inches. Nitrogen in the soi1 is retained principally 
as organic matter. This organic matter has been accumulated 
and maintained under native vegetation. The one-trop system 
of farming practised in western Canada tends to reduce this 
organic matter content. Wind and water erosion removes the 
rich top soil. As a result many fields are now lower in organic 
matter content and consequently nitrogen than they were 
when first cultivated; 

The average phosphorus content, calculated on the surface 
foot, of two black soils was 0.109 percent, of eleven shallow 
black soils was 0.069 percent, of fifteen dark brown soils was 
0.063 percent, and of three podsolic soils was 0.056 percent. 
It is noted that there is not as great a difference between zones 
as there was in the nitrogen averages. The higher surface 
content of phosphorus in the darker colored soils is due 
primarily to the greater concentration of organic matter in 
these soils. The two analyzed soils with lowest phosphorus 
content were a podsolic loam and a brown to dark brown 
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solonized loam; these averaged 0.044 percent in the surface 
foot. The highest was that of a peat accumulation .area which 
contained 0.147 percent in the surface foot. As an average 
there is slightly more phosphorus in the heavy textured soils 
than in the light textured ones. Since phosphorus is a minera1 
element, the total amount in the soi1 is directly related to the 
soil’s parent material. Sandy soils are usually low in phos- 
phorus. 

Calcium analyses of soils from this area show wide differ- 
ences in profiles. Many of the profiles have a very high lime 
carbonate content, particularly in the B,, horizon. Particularly 
is this true of soils along the Bow river and Nose creek drain- 
age basins and in the sorted glacial loams north and west of 
Irricana. The lime in these areas possibly had its origin in 
the dolomitic ranges of the mountains. In the Nose creek 
drainage basin the B,,, lime concentration, horizon is from 
6 to 10 inches from the surface. Surface erosion in this area 
has, in places, exposed this lime subsoil. In the area west and 
north of Irricana much of it is mapped as 3.5/3.2 loam. The 
parent material contains from six to ten percent calcium, that 
is, upwards of 20 percent calcium carbonate. In general the 
soils in the west portion of the sheet are higher in lime than 
those on the east side, although soils with a fairly heavy lime 
carbonate horizon occur on the eastern side, particularly be- 
tween Wayne and Standard. These soils appear to be associated 
with the buff colored silty material that seems to underlie most 
of the Drumheller deposition clay. Al1 the podsolic profiles ’ 
analyzed from the extreme western side of the surveyed area 
had a lime carbonate horizon, usually found from 30 to 40 
inches from the surface. In most of the Drumheller clay area 
there is free lime at from 4 to 8 inches from the surface. The 
average calcium content of the A horizons in the surveyed 
area was approximately 0.72 percent and of the B,, horizons 
5.11 percent. 

Magnesium analyses showed a range of from 0.12 percent 
(a dark brown sandy loam) to 1.75 percent (a black alluvial 
loam) in the surface or A horizon. In the lime concentration 
horizon the range was from 0.54 percent (a dark brown, sandy 
loam) to 2.49 percent (a podsolic, light clay). In both the 
above instances the high magnesium content was found on the 
western edge of the area, associated very probably with the 
Rocky mountain dolomite. The average magnesium content 
of the A horizons was approximately 0.50 percent, and of the 
B,, horizon 1.25 percent. 

The calcium and magnesium are, as a rule, lowest in the 
surface horizon and highest in the subsoil. This is accounted 
for by the fact that, being slightly soluble, they are carried 
downward by the penetrating rain water. Some is maintained 
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in the surface horizons due to its return through the plant 
roots. 

Some of the other essential elements for plant growth, 
namely potassium, iron, sulphur and manganese, are generally 
present in large quantities in relation to trop requirements. 
One exception to this statement, however cari be made. In the 
gray wooded, podsolic soi& crops, particularly legumes, Will 
respond to the application of sulphur. This would indicate 
that the element sulphur is not present in sufficient quantities. 
Sulphur in the soi1 is largely in the form of sulphates. These 
are relatively soluble and Will tend to leach out with the 
humid soi1 moisture conditions prevailing in these soils. 

The figures reported in Table XIII are total amounts of the 
elements present. They indicate, in part, the potential pro- 
ductive value of that soil. If these figures are converted into 
number of crops theoretically producible it might seem that 
the supply of essential plant foods other than nitrogen and 
phosphorus was practically inexhaustible, and that even with 
nitrogen and phosphorus there is enough for a few hundred 

It is known, however, that only a small percentage of 
tho%al amount of 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 foods are made available cari often be hastened by 
better methods of tillage and soi1 management, and by rotation 
of crops. Much of the readily available plant foods cornes 
from decomposing organic matter. Therefore it is necessary to 
use rotations that Will tend to keep the soil’s organic matter 
content up to an adequate level. 

The reactions of the profiles are given in Table XIII. From 
the table it is seen that most of them are fairly close to the 
neutral point, the surface horizons average between pH 6 and 
‘7, and the subsoil horizons between pH 7 and 8.5. The higher 
pH in the subsoil is generally due to the presence there of free 
lime. The highest pH found was in a profile near the edge of 
Clear lake in township 32, range 16. The surface one inch 
had a pH of 9.9 and the top foot had a pH of 10.3. This 
profile is described in the section on alkali. The lowest pH 
determined-5.1-was the A, horizon of a podsolic loam north 
of the Wildcat hills. 
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TABLE XRL-Chemical composition of representative soil profiles 

D$pth Percent 

S%?e m 
N in 

* inches Horizon Nitrogen 1st 1W P Ca Mg pH 

3.3/4.2-Loam on undulating top of Hand hi&-35-29-17-4 
1459 5: 9 AB 0.474 0.127 0.74 0.34 5.6 
1460 0.197 0.068 0.53 0.38 5.6 
1461 9-18 B1 0.078 o.283 0.52 0.45 5.8 
1462 18-30 Lower B1 0.033 

ZE 
0.53 0.41 6.3 

2.5.2-Sandy loam in undulating area-29-32-16-4 
1444 o- 9 b 0.087 0.047 0.45 0.12 5.9 
1445 9-17 0.077 0.085 0.045 0.10 6.8 

1446 17-30 B 0.035 0.042 05: 1447 at 40 C 0.063 0.051 i44 Ki . 71 . 

1487 
1488 
1489 
1490 

1424 
1425 
1426 
1427 

2.6.2-Heavy loam in gently rolling aread-26-19-4 
O-6 A 0.310 0.057 0.72 0.82 6.4 
6-10 AB 0.204 0.058 1.43 1.21 7.3 

10-20 &a 0.135 0.240 0.069 6.00 1.36 8.1 
20-26 C 0.087 0.067 5.28 1.46 8.2 

2.7.2-Heavy clay in level to undulatiktg area-15-31-20-4 
o- 5 Surface 0.393 0.072 1.08 
5-18 Subsurface 0.239 0.300 0.059 0.93 E 73 

1830 Subsoil 0.145 0.052 2.42 i33 7:6 
30-36 C 0.079 0.056 3.69 1.29 7.6 

3.7.2-Clay in undulating area-35-31-24-4 
1519 

6:1! â 
0.322 0.069 0.72 1.06 6.1 

1520 0.254 0.290 0.059 0.80 1.10 6.3 
1521 at20 &a 0.109 0.061 2.42 1.29 7.5 

2.6/1.2-Loam in gently rolhng area-12-28-24-4 
1549 ;: 9 il3 0.333 0.102 0.63 0.37 6.5 
1550 0.156 0.062 0.44 0.50 6.1 
1551&2 9-28 B1 0.101 0.190 0.053 0.50 0.61 6.6 
1553 30-35 Bca &D 0.057 0.063 6.82 0.94 8.3 

3.5/3.2--Loam in undulating area-24-28-27-4 
1569 O-4 A 0.372 0.088 0.83 0.37 7.5 
1570 4-10 AB 0.142 0.036 0.50 0.40 7.6 
1571&2 10-24 B1 0.122 0.214 0.052 0.55 0.53 7.9 
1573 24-30 &a 0.119 0.058 9.62 1.03 8.5 

3.3.“Loam in undulating ta gently roRing area-13-25-29-4 
1560 
1561 El4 61 
1562 14-20 Lower B1 

0.281 0.079 0.69 0.42 6.0 
0.132 0.206 0.069 0.47 0.58 6.8 
0.108 0.055 1.08 0.66 7.7 
0.074 0.065 4.72 0.95 8.3 1563 25-30 &a 

4.6/2.2-Loam in 
1615 O-13 A 
1616 13-26 BI 

.1617 26-40 Bca&C 

undulating area-24-31-3-5 
0.375 0.375 gag 1.28 0.61 7.6 
0.292 
0.157 oi73 

2.77 0.71 8.4 
3.51 0.87 8.4 
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TABLE XIII.-Chen&al composition of repre%entative soil profiles 
-Continued 

D$P~ Percent 

s%v- In 
N in 

inches Horizon Nitrogen 1st 12fp P Ca Mg pH 

6.2,sHeavy loam in undulating to gently roIIing area-15-31-4-5 
1609 
1610 

11; 2 0.477 0.098 0.90 0.40 6.4 
0.121 0.055 0.51 0.36 7.2 

1611 3- 9 
B: 

0.065 0.022 0.40 0.43 6.4 
1612 9-16 0.049 0.103 0.053 0.51 0.64 5.9 
1613 16-34 Lower B1 0.046 0.074 0.92 0.68 6.7 
1614 34-40 &a 0.053 0.079 5.50 1.17 8.0 

Peat accumulation area-12-31-5-5 
1629 Surface 0.261 0.225 2.70 0.26 6.5 
1630 5124 Subsurface 0.260 0.260 0.113 2.86 0.24 6.3 

ALKALI 
Soils are formed by the weathering of rock materials, and 

alkali salts corne originally from this decomposed rock. Since 
some of the parent material is of marine formation it contains 
various salts, and these salts when set free by the decomposi- 
tion of the rocks tend to accumulate wherever the rainfall is 
not sufficient to dissolve and carry them off in the drainage 
water. 

Alkali lands usually occur in areas where the annual rain- 
fa11 is less than twenty inches. Alkali generally appears in 
the valleys and depressions that receive the drainage from the 
surrounding soils, and from which there is no drainage outlet. 
However, alkali may occur in level land that is not too well 
drained even though the land is slightly elevated. 

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

Black alkali is the most toxic, and when present in quanti- 
ties exceeding 0.1 of one percent is often detrimental to plant 
growth. The white alkali is least toxic and seldom causes 
injury unIess present in quantities exceeding 0.5 of one per- 
cent. Black alkali deflocculates fine textured soi1 and causes 
it to become tough and impervious. White alkali has a less 
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injurious effect upon the physical condition of soils and some- 
times tends rather to produce a granular condition which 
accompanies good tilth. The injurious effect of black alkali 
is largely caused by its corroding effect upon the plant roots; 
however, in the case of white alkali it is believed that the high 
concentration of Salt outside the plant roots prevents water 
absorption. If the concentration of the Salt outside the plant 
roots is sufficiently great, the osmotic pressure would cause 
the water to be drawn from the plant roots into the soil, thus 
causing the death of the plant. 

Many samples of soi1 representing various soi1 types in the 
Rosebud and Banff sheets were analyzed for water soluble or 
alkali salts. Also several alkali incrustations and a few samples 
of parent material were similarly analyzed. Only a few re- 
presentative profiles and samples are reported in Table XIV. 

Many productive semi-arid soils contain from 0.25 to 0.50 
of one percent soluble salts. Most of the Alberta semi-arid 
soils contain less than 0.1 of one percent water soluble salts in 
the surface horizons. Soils containing more than 0.50 of one 
percent of total water soluble salts, *exclusive of calcium 
sulphate, are justly viewed with suspicion, but soils containing 
large quantities of gypsum (calcium sulphate), as do many of 
the soils of southern Alberta, Will produce crops when they 
contain quantities of soluble salts which would be decidedly 
injurious were there no calcium sulphate present, since this 
Salt ameliorates the toxic effect of other alkali salts. Although 
the percentage of water soluble calcium in these profiles is 
relatively low, many of the soils are high in total calcium. 
The sodium reported in this table was obtained by difference. 
That is, the sodium is calculated to make up the difference 
in positive ions necessary to link with a11 the anions de- 
termined. 

The first profile included in this table is typical of a large 
portion of the Drumheller clays. The top horizons of this 
profile, viz., sample numbers 1424 to 1426, that is to a depth of 
30 inches, have very small quantities of water soluble salts- 
in ail cases less than 0.1 percent. In sample 1427, that is at a 
depth of 36 inches, there is 1.04 percent of non-volatile solids. 
However, the salts present, being calcium, magnesium and 
sodium sulphate, are mainly neutral in reaction. 

The next sample reported in this table (sample no. 1467) 
is taken from the while silt underlying the Drumheller clays. 
Although it was at a much greater debth than sample 1427, 
there is a definite similarity in the water soluble Salt content of 
these two samples. The principal salts again are the sulphates 
of calcium, magnesium and sodium. The above analyses 
would indicate that the subsoil and the underlying silty form- 
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ation in the Drumheller clay area contain mainly neutral salts 
and that the surface soi1 is definitely free of alkali. 

Samples 1436 to 1439 represent a solonetz-like profile of a 
sorted glacial loam, taken northwest of Delia. The A, and A, 
horizons have only a trace of alkali salts; the B1 or “round top” 
horizon is slightly higher. Sample 1439, the B, horizon, at 20 
inches approaches the injurious alkali concentration, with 0.36 
per cent non-volatile solids. The salt present is mostly sodium 
sulphate, with only small amounts of calcium and magnesium 
sulphate. The amount of sodium carbonate and bicarbonate in 
both the B, and B, horizons, although small, may be enough 
to affect trop growth. 

The analysis of sample 1638, representing the alkali trust 
from the shore of Clear Lake, gives an interesting picture of the 
likely composition of the water soluble salts of the lighter 
soils in this area. This sample of salt trust with a pH of 9.6 has 
6.41 percent of carbonates and bicarbonates, 6.92 percent 
sulphates, and 8.07 percent sodium, with very little calcium and 
magnesium. A sample of the surface foot of soi1 nearby had a 
pH of 10.3. This would indicate that these soils in the north- 
east corner of the Rosebud sheet may have black alkali in 
toxic concentrations. Previous samples taken just east of 
Sullivan lake contained black alkali. 

Profile 1491 to 1493 represents a low marshy 2.6.5 light 
clay area, located north of Hussar. The alkali content is de- 
finitely high in the surface foot, being 1.16 percent in the first 
6 inches and 2.07 percent in the 6 to 12 inch depth. However, 
at 20 inches it -draps sharply to only 0.17 percent total non- 
volatile solts. Although the salts in the surface horizons are 
nearly a11 sodium sulphate, or white alkali, their concentration 
is high enough to definitely restrict trop growth. The better 
portions of this area are at present being cultivated, but the 
crops seen were below average. 

Samples 1522 to 1526 are from a 2.5.2/5 sandy loam. The 
area extends from southeast of Irricana to Strathmore. This 
is an undulating area with numerous poorly drained spots. 
The total salt content of this profile, taken on the edge of one 
of these low spots is not particularly great to a depth of 40 
inches. A salt trust taken at this depth was mostly sodium 
sulphate with some sodium bicarbonate. Due to the lateral 
movement of water through these sandy soils (which move- 
ment would be accentuated under irrigation) alkaline collec- 
tions basins are found throughout the area. These low waste 
areas may have a considerably higher salt content than the 
profile reported above. 
basins. 

Salt grass grows in many of these 

Sample 1508 is an alkali trust from a slough in the sandy 
loam area in the Knee Hi11 valley. In this sample there is 6.5 
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percent of total non-volatile salts composed practically wholly 
of sodium carbonate and bicarbonte, and sodium sulphate. 
The pH is also one of the highest in the sheet, being 9.6. This 
is the same as sample 1638, the alkali trust from the shore of 
Clear lake. 

The B,, horizon taken in the heavy loam 3.3.2/6 area near 
Keoma, viz., number 1568, shows a fairly high salt accumula- 
tion-1.44 percent non-volatile salts. This is made up mostly 
of sodium sulphate, or white alkali. These. salts have quite 
often been brought to the surface where irrigation is or has 
been used, causing considerable injury to the crops. However, 
under dry farming, the salts do not seem to reach injurious 
concentrations, although through this district and north to- 
wards Irricana a salty trust cari often be seen in the road 
cuts at about 20 to 25 inches. Sample 1579 from the heavy 
loam 3.3.2 area east of Airdrie is such a salt trust. This sample 
is higher in sodium sulphate, sodium carbonate and bicar- 
bonate, and lower in the calcium and magnesium salts than the 
previous sample. It was taken well down the hi11 slope. Most 
of the low spots in this area of ground moraine are saline. 

Profile 1615 to 1617 is taken just west of Didsbury in the 
4.6/2.2 loam. This profile is practically free from any water 
soluble salts, having only 0.01 percent of non-volatile salts in 
the A and B horizons, and only 0.02 percent in the C horizon to 
a depth of 40 inches. No alkali problem of any kind should 
exist on these soils in the black soi1 zone where more rainfall 
occurs, where a deep profile is found, and where the parent 
material or C horizon appears to be nearly free of water 
soluble salts. Sample 1656 from along Jumping Pound creek 
is taken from the Alberta shale formation at about 10 feet. 
This parent material is also very low in water soluble salts, the 
non-volatile salts being only 0.04 percent. This would suggest 
that the soils formed from this parent material would be low 
in alkali salt content. Much of the soi1 parent material west 
of the 5th meridian that is an olive-green color appears to be 
associated with this Alberta shale. 

The next sample, number 1621, is a sample of parent 
material taken from the 3.5/3.2 loam area northwest of 
Irricana (west of Acme). This sample, with 0.10 percent non- 
volatile salts, indicates that the soi1 in this area is generally 
much freer from alkali salts than are the glacial soils south and 
west of Irricana, It was of interest to note that although this 
sample actually had 8.51 percent total calcium, there was in- 
sufficient water soluble calcium present to be reported. 

In general, it was noted that the clay area àround Drum- 
heller was very low in soluble salts to a depth of 3 feet. The 
underlying silty strata contained some salts, largely gypsum. 
However, in the lighter soils in the northeast corner of the 
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Rosebud sheet accumulations of salts occurred in the lower 
areas which, upon analyses, proved to be both white and black 
alkali. The occurrence of black alkali in the area adjacent to 
this was pointed out in the “Soi1 Survey of Sullivan Lake 
Sheet”. In the lower lying heavier soils in the south and 
southeast portion there is considerable sodium sulphate or 
white alkali present, that is, in the lower marshy areas. 
Further west in the sandy loams and fine sandy loams there 
are considerable numbers of collection basins with accumu- 
lations of salts, especially in the irrigated areas. The adjoin- 
ing loams and heavy loams in the Kathyrn and Irricana 
districts and extending to Airdrie contain from 1 to 1.5 per- 
cent salts, mostly sodium sulphate, at one to two feet in 
depth. The irrigated portions in this area have in places an 
alkali problem, and in fact, a considerable portion of the land 
formerly irrigated is now being dry farmed. It should be 
pointed out here that normal loams form the greatest total 
acreage on the Rosebud sheet and that these soils in general 
contain only a very small amount of water soluble alkali Salt. 
The profiles reported in Table XIV represent, in the main, 
smaller areas that have developed or may develop an alkali 
problem. In the northwest portion of the Rosebud sheet and 
in nearly a11 of the Banff sheet, alkali does not appear to be in 
detrimental quantities excepting in occasional low spots and 
in some of the creek flats. 
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TABLE XIV.-Water soluble or alkali salt of the Rosebud and Banff Sheets 

Sample 
NO. 

Percent 
Depth NOIl- HCO, 

in volatile and 
Location Horizon inches Remarks solids CO, Cl SO, Ca Mg Na PH 

1424 
1425 
1426 
1427 
1467 

1436-7 
1438 
1439 
1638 
1491 
1492 
1493 
1522 
1523-5 
1526 

1508 

1568 

1579 

15-31-20 
‘L 

5-29-19 

34-31-18 “ 
“ 

36-32-16 
30-25-19 “ 

“ 
l-27-26 “ 

“ 

B, 
B2 
Bca-C 
D 

A, and A2 O-8 
B, 8-14 
B* at 20 
Cnlst 
Surface O-6 
~umface 6-12 

at 20 
A1 
B1 & Bz EO 
Salt trust from 
road tut 

15-32-26 Crust 

16-26-27 Bca-C 

32-27-28 Subsoil 

at 40 

23-33 

12-24 

O-26 
26-40 

10 f$. 

24-36 

1615-16 24-31-3-5 C and B 
1617 

1656 13-25-5-5 D 

1621 24-30-28 C . 

2.7.2. H.C. from near Morrin, 0.05 
typical of the heavier clays north 0.05 
of Drumheller. 0.06 

1.04 
White silt underlying the DrUm- 0.78 
heller clays. 
2.3.6. L. northwest of Delia; trace 
mostly cultivated. 0.11 

Shore of Clear Lake. 
0.38 

20.02 
2.6.5. L.C. Low! mashy area, north 1.16 
of Hussar, mamly pasture. 2.07 

2.5.2/5. S.L. southeast of Irricana; 
mostly pasture. 

0.17 
0.13 
0.04 
0.66 

Alkali trust from slough in S.L. 
area, near Knee Hills. 
3.3.2/6. H.L. basin near Keotia, 
poorly drained. 
Salt incrustation from road tut 
in 3.3.2 H.L. area east of Airdrie. 
4.6/2.2. losm near Didsbury, 
parent material from above 

6.50 

1.44 

1.28 

0.01 
0.02 

sample. 
Alberta shale from near Jumping 0.04 
Pound creek. 
Parent material from loam 0.10 
3.5/3.2., northwest of Irricana. 

0.010 0.002 0.740 0.220 0.390 0.131 
0.020 none 0.536 0.120 0.059 0.062 

0.040 0.004 
0.040 0.004 0.240 
6.41 0.73 6.92 

0.020 0.004 0.738 
0.020 0.002 1.491 
0.060 0.004 
0.086 0.012 0.010 

0.078 0.016 0.406 

2.720 0.125 2.710 

0.040 0.010 0.920 

0.072 0.006 1.026 

.054 0.010 

.052 .006 

0.020 0.011 0.104 
0.006 0.004 8.07 
0.020 0.012 0.326 
0.130 0.035 0.556 

none none 0.090 

0.010 0.005 0.219 

0.002 0.018 3.050 

0.090 0.065 0.270 

0.010 0.005 0.508 

6.0 
8.3 
8.2 
9.6 
7.7 
8.0 

zl 
9:1 
9.4 

. 
9.6 

8.7 

9.3 

8.0 
8.4 

6.9 

8.7 
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PRËSENT 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. 

The 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 42). Each of these 
numbers indicates a specific characteristic of the soi1 profile 
and each of these affects the soil’s adaptability or possible 
utilization. Included in this report is a possible land utiliza- 
tion map of the Rosebud and Banff sheets. There are eight 
grades of land mapped in this area, grading from poor pasture, 
non-arable, to excellent arable land. These grades are calcul- 
ated from the physical data obtained in the field on the basis 
of a one mile traverse as used by this survey; 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 106 under the heading of Soi1 Rating Map. Lands vary 
in their productive capacity and adaptability and it is generally 
recognized that many of the failures on Alberta fan-ns 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 serious immediate or permanent deterioration. 

FARM PRACTICE 

It has been stated earlier in this report that the rainfall de- 
creases fairly rapidly from west to east. As a result farm 
practices that are applicable for one portion of the area are not 
satisfactory in another portion. Undoubtedly the limited rain- 
fa11 is an important factor affecting the agricultural practices 
of the eastern portion of the area. In this area particularly 
and, to a limited extent in the western portion 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 pro- 
duced, every effort should be made to efficiently utilize as 
much of that moisture as possible. This means such things as 
conservation of moisture by fallow, prevention of run-off as 
much as possible, the prevention of loss of moisture by trans- 
piration through weeds, and the growing of crops best suited to 
the soi1 and moisture conditions. 

Experiments at Swift Current Experimental Station show- 
ed that wheat on fallow only required about two-thirds as 

. 
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much rainfall to produce a bushel of wheat as did a trop of 
wheat following wheat. This illustrates what was said above, 
namely, that increased available moisture means a greater 
rainfall efficiency. In the drier sections it seems that a one- 
trop wheat fallow system is the most logical one to use. 

However, the one-trop farming system 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. 
Organic matter is constantly decomposing in the soil. The 
stubble of grain crops together with any residue from weeds 
that may have grown on the land are sources of organic matter. 
When the land is fallowed 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. Experiments conducted at the Univer- 
sity of Alberta show that the accumulation of available plant 
foods, particularly nitrate nitrogen, is much greater at the end 
of the season on land under fallow than on land that has been 
cropped. It is, therefore, not difficult to understand why this 
system of farming tends to exhaust the soil’s supply of readily 
decomposable organic matter. 

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. Most of the 
fields sampled for these analyses have been cultivated for over 
twenty years and have been on a grain fallow rotation. 

Normally a rotation that would maintain the percentage of 
organic matter in the soi1 and therefore its nitrogen content is 
to be recommend:d ovgr the one-trop grain rotation. Organic 
matter also increases a soil’s water-holding capacity. The 
average soils may hold from 15 to 40, percent water when 
saturated, whereas organic matter may hold from 50 to 200 
percent at saturation. These rotations include grass and 
clover crops, and such rotations must be used if the fertility of 
these soils is to be maintained. A mixed grass and legume trop 
has the advantage of adding plant food as well as the binding 
fibre of the grass roots. 

Although, as stated above, soils from semi-arid to semi- 
humid are found in the. surveyed area, the above general state- 
ments are applicable over the entire area. In the eastern 
quarter of the Rosebud sheet moisture is the g?eatest limiting 
factor of trop production. In this area the annual rainfall is 
between 12 to 15 inches. This means that in some years the 
available supply of moisture is close to or below the margin 
for economic trop production. In the remainder of the Rose- 
bud sheet the average annual rainfall is between 14 to 17 
inches. Although not in what might be called the semi-arid 
plains, the utilization here of available moisture supplies to 
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best advantage is of first importance. In the Banff sheet 
moisture supplies (the annual rainfall is from 17 to 19 inches) 
are in most years adequate if properly conserved and utilized. 

In the eastern quarter of the Rosebud sheet, namely the 
Craigmyle, Delia, and Wintering Hills area, the two year 
wheat-fallow rotation is now general practice. On the aver- 
age greater returns cari be expected from this rotation than 
from a longer term grain-fallow rotation. However, as stated 
above, such a system must make provision for the periodic 
inclusion of a grass trop in the rotation to maintain the fibre 
content of the soil. Such a grass trop could be sown when 
soi1 moisture conditions were favorable. Since dry years tend 
to group together it might be well not to plan any grass seeding 
during a dry cycle of years. ~The light textured soils of the 
northeast corner require careful management. Some of these 
sandy soils have already drifted rather severely. The sand 
and sandy loam areas should be more or less permanently 
seeded to grass. The Hand Hi& plateau is in this general area. 
It receives, however, a higher rainfall than does the imme- 
diately surrounding area. On the Hand hills the underlying 
gravelly formation is in places quite close to the surface. Due 
to this the prevention of loss of productive topsoil by wind or 
water is important. Some of the most vulnerable knolls and 
steep slopes could be seeded to grass. 

In the remaining portion of the Rosebud sheet and the 
southeast portion of the Banff sheet (this general area includes 
most of the dark brown and shallow black soils) wheat is also 
the principal trop. Some farmers are using a two-year 
rotation, some a three-year rotation and some are beginning 
to include a grass trop in the rotation. The inclusion of a 
grass trop on the farms in the area is mainly to provide feed 
for the small fax-m herds maintained on these farms. Many of 
the farmers keep a small dairy herd; particularly is that true 
in districts close to a cheese factory or within the Calgary milk 
shed. Under such a mixed farming practice the incentive to 
set up a longer term rotation which includes grass and legumes 
should be quite strong in that it provides the necessary pasture 
and winter feed. At the same time the fibre content of the 
soi1 would tend to be maintained. 

Large areas of sandy soil, mainly in the dark brown zone, 
are found along Knee Hills, Rosebud and Serviceberry creeks. 
Some of, these have already drifted badly and unless efforts 
are made to control this drifting it may spread to adjoining 
better soi1 areas. It would seem that in the sand and sandy 
loam areas, if they have been plowed and cultivated, thé most 
economical utilization at present would be to seed them perm- 
anently to grass. Those portions that are irrigable cari be 
utilized to grow legumes. In this way these sandy areas would 
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be a valuable source of winter feed for the farm herds of the 
adjoining districts. 

The large Drumheller clay area, mainly in the dark brown 
soi1 zone, taken as a unit, offers its own specific farm practice 
problems. In most of this clay area there is a great depth of 
clay soil. This soi1 is potentially rich in plant foods. Yield 
figures for this clay area indicate that, in general, it has given 
a very high rainfall efficiency factor. It is also possible to 
conceive that, considering only loss of fertility by trop re- 
moval, it may still be some time before a serious reduction in 
yield Will take place. However, erosion-both wind and water- 
have taken a toll of fertile topsoil and this, if unchecked, may 
develop into a serious problem. Some fields have lost con- 
siderable topsoil by wind erosion. Clay soils, if reduced to a 
granular condition, are as vulnerable to the wind as Sand. 
The maintaining of a lumpy structure on the surface and also 
of a good trash caver effectively reduces this 10s~. Water 
erosion is becoming increasingly alarming. A heavy clay soi1 
absorbs water rather slowly and as a result heavy downpours, 
fairly frequent in the Drumheller district, run off rather than 
soak in. The beating rain puddles the surface and carries off 
in suspension the finer, more valuable, soi1 particles. This is 
sheet erosion.’ The long uniform slopes found in most of this 
clay area are particularly susceptible to sheet erosion. In 
places this sheet erosion develops into rill erosion and after a 
heavy rain numerous shallow rills thread the slopes of the 
fallow fields. These rills join in the draws and begin what 
may develop into gully erosion. Some gullies of considerable 
size cari already be found (see Plate 8, fig. 2). If left un- 
checked they grow in size. They back farther and farther 
upstream until whole fields eventually are ruined. Gully 
erosion is easily seen. It is spectacular and arouses alarm, as 
well it might, but in actual valuable topsoil lest the yearly toll 
of sheet erosion is possibly more costly. Increased organic . 
matter in the &y soils to make them more porous and more 
receptive to water penetration is essential to prevent sheet 
erosion. This organic matter is partly supplied by the stubble 
of grain crops but this is not sufficient. Grass roots must also 
be added. This means the inclusion of a grass trop in the 
rotation. Contour farming may or may not be necessary on a11 
of this area but certainly the steeper slopes Will need some 
such protection and cultivation across the slope instead of up 
and down is possible on most farms. It appears evident, how- 
ever, that immediate steps should be taken to seed the draws 
down to grass to prevent gullying. If gullies have started 
these should be filled if possible and check and spreader dams 
installed to distribute the flow of water. The surrounding area 
should be seeded to grass. TO date this large clay area has 
been one of Alberta’s most productive soi1 areas; as stated 
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earlier in this report a yield of 30 bushels per seeded acre on 
a long term average is not uncommon. This level of produc- 
tivity cari only be maintained by preventing the present loss by 
wind and water and by preventing the ruining of fields by the 
growing tongues of gully erosion. 

The remainder of this dark brown and shallow black 
portion of the surveyed area is made up of medium textured 
soil. In general this is the area between Rockyford, Three 
Hills and Didsbury. As stated before this area is still prin- 
cipally a wheat growing area although long term rotations are 
being followed on some farms. Soi1 drifting is not as yet an 
acute problem in the area but when it is realized that from 2 to 
4 inches of black topsoil is a11 there is, it becomes apparent a 
small yearly loss by wind and water would soon remove it. 
Analyses of samples from this area show that there is about 
three times as much nitrogen in the top 4 inches as there is in 
the next four inches. 

Methods for the control of soi1 drifting are outlined else- 
where in printed form; only brief mention of some of the more 
common practices Will be made here. Plowless fallow whereby 
a trash caver is maintained on the surface has in many districts 
ahnost completely replaced plowing. A trash caver, however, 
is effective only if there is trash present; the practice of burn- 
ing the stubble after combining is, in most cases, very unde- 
sirable. There are, however, many farmers who think that 
occasional plowing is necessary to restore the desirable lumpy 
structure to the soil. Trees planted in rows offer considerable 
protection from wind on the leeward side. Care must be 
taken, however, that these rows do not become a trap for 
drifting soi1 and weed seeds. Strip farming is not in common 
usage in this area. Strips offer certain cultural and other 
handicaps and farmers are adverse to using this method of 
drift control unless necessary. Likewise, strip farming fits 
more directly into a straight grain fallow rotation. It is in 
order to say here that if by proper rotations the fibre content 
of the soi1 cari be maintained then cultural practices other than 
strip farming may, in most years, satisfactorily control soi1 
drifting. It is well to remember that most of the control 
measures are only a temporary cure. Without an effort to 
restore the soi1 to a more desirable physical condition sus- 
ceptibility to wind and water erosion Will increase each year: 
this means adding fibre. 

In the section describing vegetation it is indicated that there 
is a considerable number of noxious weeds in the central 
portion of the surveyed area. Moisture here is sufficient to 
permit a fairly great number of weed species to thrive. Weeds 
sap valuable moisture from the fields. They may have a much 
greater leaf surface and hence a greater evaporating surface 
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than the grain crops and extra cultivation is needed for their 
control. Each extra cultivation necessary to kil1 weeds means 
added costs and also means a finer pulverizing of the soi& 
inducing soi1 erosion. Satisfactory trop rotations are effective 
in weed control. 

Throughout this area are many areas of slightly solonized 
soils located principally in areas of low relief. These are 
mildly alkaline. Often grain trop yields are below average in 
these fields. It is suggested that crops other than wheat, for 
example grasses and clovers, might be a more preferable 
utilization of these soi1 areas. 

_f 

In the above discussion of this dark brown and shallow 
black soi1 belt the value of longer term rotations including 
grasses and legumes has been stressed. Since moisture sup- 
plies are generally adequate to produce at least a fair growth, 
since scattered throughout this area are small pastures areas, 
and since mixed farming seems adapted to such an area, the 
value of recommending these rotations seems justified. 

There remains to be discussed in this section on farm 
practice the western portion of the surveyed area, namely, the 
normal black and wooded soi1 zones. These are mainly con- 
fined to the Banff sheet. This is an area of higher rainfall 
than the central portion. Moisture is not as great a limiting 
factor here and, as yet, soi1 drifting is not’a serious problem. 
It should be pointed out, however, that as the original fibre 
is lost from the black soils and as the lands become cleared in 
the wooded area exposing large tracts to the wind, these areas 
may well develop a soi1 drifting problem. Much of what has 
been said regarding soi1 drifting, rotations and weed control in 
the shallow black soils to the east cari be applied to this area. 

The normal black soils, located mainly west of the CaIgary 
and Edmonton railway, are relatively rich in plant foods and 
receive upwards of 18 inches of annual precipitation. Due to 
this and to their relatively favorable location in relation to 
road and market facilities, they are quite valuable lands, 
These fa& suggest that a relatively intensive type of agricul- 
ture Will be practised. The frost hazard in this black soil zone 
is not much greater than in most of the Rosebud sheet to the 
east. Wind erosion as yet has not been serious. Water erosion 
is not generally apparent except on some of the heavier tex- 
tured soils. 

Perennial and other weeds cari become a serious problem in 
a semi-humid area. However, with good rotations of crops 
such as should be practised in a mixed farming area, satis- 
factory control of weeds is possible. The farmer in this area 
who has livestock and who grows some marketable grain cari 
build up a desirable farming stability and maintain the fertility 
of his soil. 
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The extreme western side of the Banff sheet is in the 
wooded or podsolic soi1 zone. Here relatively moist soi1 con- 
ditions plus a fairly heavy tree growth have caused a degra- 
dation of the soi1 profile SO that a relatively infertile soi1 
results. The frost free period in this area is much shorter 
than on the more open lands of lower elevation to the east. In 
these podsolized soils, mainly those carrying the zone number 
7 and to a lesser extent 6 on the soi1 map, the first necessity is 
to build up the fertility of the soil. The growth of clovers, 
the turning down of clovers and the addition of fertilizers are 
a11 essential. With such treatment fairly satisfactory yields of 
wheat and other grains cari be obtained. The wooded areas 
should not, however, be considered as a potential producer of 
good milling wheat. In most years moisture is adequate and 
land built up in fertility is well adapted to mixed farming 
practices and to the growth of some specialized crops. The 
following quotation from “Wooded Soils and their Manage- 
ment” (University of Alberta) is timely advice: “The fertility 
of the gray soils is generally rather poor and many of these 
soils are slightly acid. Therefore from the beginning it is 
necessary to grow soi1 enriching crops and apply proper fer- 
tilizers if satisfactory yields are to be obtained. Since satis- 
factory grain yields cannot be obtained without growing soi1 
enriching crops such as clover and alfalfa, some live stock 
should be kept to consume these forage crops and provide 
another source of incorne.” The Provinial School of Agricul- 
ture at Olds and the Dominion Illustration Station at Chedder- 
ville are also conducting experiments on these soils. For 
specific recommendations regarding cropping practices the 
reader is referred to the above sources as well as to the local 
district agriculturist. 

Since this area is fairly heavily forested timbering and 
timber products offer an additional source of revenue to the 
farmer. It is possibly in order here to issue one note of warn- 
ing. Wholesale clearing away of the trees and indiscriminate 
draining of the swamps Will result in large fields open to the 
wind and to a serious reduction in the natural water supplies. 

In general it is out of the realm of this report to suggest 
specific crops for the various soi1 areas. This report is con- 
cerned primarily with indicating general farm practices neces- 
sary to conserve the fertility of the soi1 and to bring a greater 
stability to the agricultural practices of the district. It is safe 
to say that in many parts of the province, first, pioneer condi- 
tions and, later, economic conditions have been responsible 
for the institution and continuance of wrong farming prac- 
tices. These have led to ruined fields, accelerated erosion, 
abandonment, and bankruptcy. The soi1 and the climate must 
~;o~v;erstood if any stable agricultural practices are to be 
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This discussion SO far has been concerned primarly with 
cropping practices, with some reference to farm herds. Some- 
thing must now be said of the larger ranching operations. The 
large ranches have mainly disappeared from this area. There 
are no large blocks of open land left. One fairly large area of 
open land lies in the Hand hi& adjacent to Little Fish lake. 
This area is on the zone line between brown and dark brown 
soils and has a fair pasture carrying capacity. Subject as it is, 
however, to periodic droughts, tare must be taken not to over- 
graze in periods of higher rainfall. Coulees offer possibilities 
for the construction of stock water dams. Throughout the 
Wintering hills there are patches of non-arable land that are 
quite valuable as pasture for the herds of the nearby farmers. 
The large sandy area east of Irricana is mainly pasture land. 
Much of it has been broken and some is still being farmed. 
However, periodic dry years and soi1 drifting suggest that it 
should be utilized principally for growing grass and fodder 
crops. Sandy areas must not be over-grazed; otherwise un- 
protected sod, broken by the tramping of the stock, may 
develop into moving sand dunes. 

Some fairly large pasture areas lie west and northwest of 
Calgary. Some of these are rough lands and topographically are 
non-arable. Other portions could be considered as good arable 
lands. These areas in general produce a heavy native grass 
growth. Where not pastured they are systematically tut for 
hay, generally every second year. The hay produced is. very 
high in nutrient value. In this area are some herds of cattle 
that have been established for a long time. Since it is in the 
chinook belt some winter pasturing is possible. 

Pasture lands, as with cultivated lands, should be managed 
in such a way that their productive capacity is maintained. 
Unfavorable growing years Will be encountered even in the 
more humid western side of the surveyed area. The stock 
owner who is prepared for this by keeping always a reserve of 
feed has gone a long way in stabilizing his agricultural prac- 
tice. The rancher or rancher-farmer who works with the 
irrigation farmer is making sure of a regular supply of feed; 
and, incidentally, the irrigation farmer cari grow much more 
feed per acre than cari the dry land farmer. 

The northern tip of the C.P.R. Western Irrigation Project 
is in the Rosebud sheet. The irrigated area lies as a narrow 
strip between Delatour and Rockyford. Water for this project 
cornes from the Bow river via Chestermere lake. The high 
capital cost of irrigated land generally makes it unprofitable to 
grow wheat continuously on these lands in competition with 
the dry farms. The irrigated farms of this area might well be 
largely used to grow fodder crops. As suggested above, the 
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growing of these crops cari generally be more profitably done 
on irrigated land. 

Irrigated land is costly and if it is to be profitably farmed 
its fertility must be maintained or increased and weeds must be 
kept under control. The growing of legumes and the addition 
of fertilizers Will tend to do the first; hay crops generally tend 
to control weed growth. 

Irrigation in this area is mainly on soi1 types that contain 
some alkali salts. In such areas over-irrigation Will tend to 
cause the collection of salts, in quantity high enough to be 
toxic, in the lower basins. Waste land-a breeding spot for 
weeds-results. Also within the boundary of this irrigation 
district are many of the light textured soils around Swastika. 
Any excess water applied on these soils may readily move 
laterally in the profile to collect in the lower areas. This water 
concentrates alkali salts in these areas, thus rendering them 
non-arable. In this sandy area economic as well as physical 
factors Will determine whether it is more desirable to irrigate 
them or to produce grass and hay for the stock of the sur- 
rounding farms under a dry land agriculture. 

This surveyed area contains many soi1 types, types that 
differ greatly in productivity and in response to certain farm- 
ing methods. Localities differ in the amount of pasture land 
available and in the accessibility to irrigation grown crops. 
The type of agriculture pursued and the size of farm unit 
necessary to maintain a family unit therefore varies from 
locality to locality. In determining the most desirable farm 
practice and the most desirable size of farm unit the economic 
value of the produce grown, the climatic limitations, and the 
soi1 type must a11 receive consideration. As many self- 
sustaining farm units per area as possible is naturally desirable 
but too small a unit has often brought about soi1 depletion and 
deterioration. The inevitable result of this is not only falling 
returns for this generation but also a lower standard of living 
for the next generation. 

. 

SOIL RATING MAP 

Accompanying this report is a suggested soi1 rating map .of 
the Rosebud and Banff 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 mai 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, rain- 
fall, and rainfall variability were a11 taken into consideration. 
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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. 

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 produc- 
tive 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. 
Group 3 soils would take under 20 acres per head. Group 
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. 
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APPENDIX 

THE RELATION OF THE GEOLOGY TO THE SOILS IN 
THE ROSEBUD AND BANFF 

By JOHN A. ALLAN 
Professor of Geology, University 

INTRODUCTION 

SHEETS 

of AEberta 

There is no Sharp line of demarcation between materials 
that are classed as rock and soil. The distinction between rock 
and soi1 is a physical one. 

From the geological point of view soils may be regarded as 
Young deposits of Recent or Pleistocene age and are unconsoli- 
dated rock. 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 
support 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 un- 
consolidated mantle which may be further broken up by 
mechanical agents of erosion to produce grave& Sand, clay or 
silt. If the rock debris produced by weathering is not re- 
moved 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. 

All minera1 soils are formed from the decomposition and 
disintegration of rocks, but a11 soils are not formed from the 
rock immediately underlying the soil. There are four major 
processes in the development of soil; namely, decomposition, 
disintegration, transportation and deposition. 

Most soils have been transported from their original source 
and 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 process in the 
development of soi& namely, deposition, results. The material 
transported by wind or by glaciers may be deposited on a land 
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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 transported material 
is usually deposited in bodies of water, such as lakes, giving 
rise to lacustrine deposits, swamps as palustrine 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 might 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 lànd. During the 
process of transportation 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 produced from the 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 in 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 surficial unconsolidated de- 
posits between what may be called soi1 and what may be 
called gravel, Sand, till or boulder clay. In some parts .of 
Alberta, particularly in the mountains, or in the Precambrian 
rock area in northeastern Alberta, certain types of vegetation 
grow on grave1 deposits and even in fractures on rock surfaces 
void of, soil. In the latter case the plants derive their food 
from the decomposed products of minerals in the solid rock. 
If the rock contains potash-bearing minerals, the rock decay 
Will produce potassium carbonate which is favorable to plant 
growth. Other rocks with a phosphate content Will support a 
luxuriant plant growth even though the soi1 is scarce. 

There are phosphatic quartzitic sandstones and siliceous 
shales within the Rocky Mountains in the vicinity of Banff and 
along the valley of Cascade river from which some of the soils 
east of the mountains have been derived. There is also a 
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small potash content in some of the rocks within the moun- 
tains, but these chemical constituents have influenced only to a 
very slight extent the soi1 composition in the foothills and 
plains east of the mountains. Potassium minerals also occur 
in the glacial debris that has been transported into this map- 
area by ice from the Precambrian Shield west of Hudson Bay, 
but no concentration of potash-bearing minerals occurs in the 
Rosebud and Banff sheets. There are very limited areas of 
bedrock exposed in the Rosebud sheet. The most extensive 
eroded areas are in the badlands along the Red Deer river and 
along the several tributaries including Crawling valley in the 
southeast corner of the Rosebud sheet. Bedrock is exposed 
in the eroded escarpments around the Hand hills. In the 
Banff sheet eroded areas are more widely distributed along the 
valleys of the Bow and its tributaries, Grand Valley, the Ghost 
and the smaller valleys. There are also numerous rock ledges 
within the foothills belt. 

The map-area discussed in this report includes the whole 
of the Rosebud sheet, townships 25 to 32 and ranges 16 to 29 
inclusive, west of the fourth meridian, and that part of the 
Banff sheet east of the boundary of the Rocky Mountains 
Forest Reserve, principally within ranges 1 to 7, west of the 
fifth meridian, and townships 25 to 32 inclusive. 

The entire map-area has been traversed to obtain geolo- 
gical data but only about four weeks were spent in the field 
examining the unconsolidated surficial deposits in relation to 
soi1 distribution. On this account the following notes must 
not be regarded as a complete geological report on the sur- 
ficial deposits in the Rosebud and Banff sheets. 

The geological map (Plate 11) shows the distribution of 
the geological formations. Plate 12 shows the distribution of 
the glacial deposits and the major lake deposits associated 
with the moraines in the Rosebud sheet. The interpretation 
of the glacial deposits in this area, is based on field investiga- 
tions by the writer in 1940 and 1941, and on the classification 
of soi1 types as shown on the accompanying soi1 map. 

Some of the’more prominent geological features responsible 
for the distribution of several of the soi1 types shown on the 
accompanying soi1 survey map are recorded. More extensive 
and more detailed observations would have to be carried out 
in the field before all soi1 types in every part of the area 
mapped could be interpreted more accurately. A correct inter- 
pretation of the soi1 occurrences requires not only a know- 
ledge of the sub-surface geology and the structure of the rocks 
underlying any area, but also the source of the transported 
soi1 and the sorting or mixing processes which have occurred 
since the transported material has been deposited by these 
various agents. It would also require more detailed know- 
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ledge of the history of the glacial deposits and the way in 
which these deposits were formed. 

PHYSICAL FEATURES 
The major physical features and the general character of 

the surface of this map-area have been adequately described 
in the earlier part of this report under the heading “Description 
of Area” in those sections dealing with topography and drain- 
age, and Will not be repeated 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 inter-vals. The contour lines have been 
omitted from the soi1 map accompanying this report to avoid 
confusion in reading the map. The Rosebud and Banff sec- 
tional sheets have been published by the Topographical Survey 
of Canada on a scale of one inch to three miles, on which are 
shown contour lines with 50-foot contour intervals. 

Precise level hnes have been made by the Geodetic Survey 
of Canada along the main line of the Canadian Pacifie Rail- 
way and along the north-south branch line from Calgary 
north to Olds. Levels have also been determined along the 
Canadian National Railway branch line from Calgary to 
Drumheller, Delia and Watts, and along other branch lines of 
both railways. Bench marks have been established and alti- 
tudes determined along the 7th Base Line, which is the south 
boundary of township 25 and also the south boundary of the 
Rosebud and Banff sheets; along the 8th Base Line, ranges 1 
to 4, west of the fifth meridian, between townships 28 and 29; 
and along the 9th Base Line between townships 32 and 33, 
which defines the north boundary of the Rosebud and Banff 
slieets. 

The surface of the Rosebud sheet lies entirely within the 
plains area with elevations ranging from 2,150 feet at the 
southeast corner, and 2,600 feet at the northeast corner of the 
map-area, to 3,550 feet at the southwest corner and 3,350 feet 
above sea level at the northwest corner of the sheet. There 
are two prominent hills in the Rosebud sheet; these are the 
Hand hills, east of Drumheller in townships 29 and 30, range 
17, west of the fifth meridian, with a maximum elevation of 
about 3,550 feet above sea level, and Wintering hills, south of . 
Drumheller in township 27, ranges 19 to 22, with a maximum 
elevation of about 3,400 feet above sea level. The highest 
points in the Rosebud sheet is close to the fifth meridian in 
townships 27 and 28, range 29, between Airdrie and Crossfield 
where the top of two hills have an elevation of about 3,725 
feet above sea level. 
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The surface of that portion of the Banff sheet included in 
Plate 11 consists of the western edge of the plains area and the 
eastern edge of the foothills belt. There is no Sharp change in 
the topography between the plains and the foothills, but the 
western edge of the plains is approximately along a line drawn 
from the junction of Jumpingpound creek and the Bow river 
in range 4, northwest along Grand Valley (Plate 2, fig. 1)) 
across Little Red Deer river in the vicinity of Big Prairie in 
range 5, and across Red Deer river to the west of Bearberry 
Prairie in range 6, west of the fifth meridian. In this portion 
of the Banff sheet the elevations range from 3,300 feet to 5,300 
feet above sea level. 

Ahnost the entire area of the Rosebud sheet with the 
exception of the south slope of Wintering hi&, and that portion 
of the Banff sheet north of township 27 is drained by Red 
Deer river and its several tributaries. The Red Deer passes 
north out of the Banff sheet at Sundre in range 4, west of the 
fifth meridian, 23 miles west of Olds, and enters the Rosebud 
sheet at the west side of range 21, west of the fourth meridian, 
48 miles east of Olds. The incised preghcial valley of the 
Red Deer river ranges from 300 to 500 feet in depth and one to 
two miles in width. Most of the tributaries to the Red Deer 
valley are also deeply incised for several miles from the mouth 
of each. Rapid erosion has developed badland topography 
along the Red Deer within the Rosebud sheet. The badlands 
are most extensive in the vicinity of Drumheller (Plate 10, 
fig. 3). Many dinosaur fossils have been collected, more or 
less complete, from the badlands between Drumheller and the 
Morrin ferry in township 31. 

There are two small streams entering the Red Deer river 
on the east side of the valley in the Rosebud sheet. Willow 
creek drains the south part of Hand hills and enters the F&d 
Deer ten miles downstream from Drumheller. Michichi creek 
joins the Red Deer at Drumheller and drains the northwest 
slope of the Hand hills. 

There are several larger tributaries entering the Red Deer 
from the south. Rosebud river with an extremely meandering 
course joins the Red Deer at Rosedale, five miles southeast 
of Drumheller and rises about six miles southwest of Olds. A 

~smaller tributary of the Rosebud is Serviceberry creek which 
rises in section 36, township 25, range 27, between Dalroy and 
Keoma. Kneehills creek joins the Red Deer at Kirkpatrick, 
six miles northwest of Drumheller and rises in the vicinity of 
Olds and Innisfail. Threehills and Ghostpine creeks join in 
township 30 and as one stream enter the Red Deer between 
townships 29 and 30. These tributaries drain the area along 
the north side of Rosebud sheet, principally in ranges 24, 25 
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and 26. There are many dry coulees eroded into the upland 
along the sides of the main river and its tributaries. 

In the Banff sheet Beaverdam creek, Dogpound creek and 
Little Red Deer river drain northwards into Red Deer river. 
The larger tributary drainage of Bow river includes Nose 
creek and Beddington creek north of Calgary, Bighill creek 
which enters the Bow at Cochrane, Horse creek, Grand Valley 
creek and Spencer creek, each of which drains less than ten 
miles from the Bow. Ghost river enters the Bow in.range 6, 
eleven miles west of Cochrane. The headwaters of the Ghost 
river are within the Rocky Mountains, north of Banff. The 
Ghost river in preglacial time was the outlet for the Bow 
river from Banff by way of Minnewarika lake. 

The Bow river was dammed by the Calgary Power Com- 
pany, Limited, in 1928 at the mouth of the Ghost river SO the 
reservoir formed by this dam, 108 feet high, extends up the 
valley of the Ghost for two miles and up the Bow valley for 
eight miles to Morley. This reservoir lake with a maximum 
width of one mile has been designated Gaherty lake by the 
writer after G. A. Gaherty, President of Montreal Engineering 
Company and Calgary Power Company, Limited, who has 
been largely responsible for hydro-electric development 
throughout Alberta. 

The south side of the Bow valley is drained by Jumping- 
Pound river which enters the Bow about two miles .west of 
Cochrane and Chiniki creek which drains the slopes south of 
Morley. 

The drainage pattern in the western half of the Rosebud 
sheet and in the northeast corner of the Banff sheet, has a 
definite northwest and southeast trend, which represents suc- 
cessive drainage courses at the front of the retreating ice-sheet. 
Many of these drainage ways are abandoned and do not now 
contain streams, but nevertheless the pattern indicates the 
former drainage. 

There are no large lakes but there are numerous small lakes 
and slough lakes within the map-area. Many of the lakes 
shown on the map have become dried up or greatly reduced in 
size. Handhills lake (2,981 *feet) and Little Fish lake (2,944 
feet) on the slopes of Hand hills at the east side of the Rosebud 
sheet are the largest, but these have become reduced in size 
in recent years. Handhills lake is now only a shallow alkaline 
slough lake. Much of the basin of Beveridge lake in township 
29, north of Kneehills creek at Hesketh, has been under cul- 
tivation for several years. It is evident that in the Rosebud 
sheet as in many other parts of Alberta, the volume of surface 
water has become greatly reduced in the past two decades. 

Several factors may have contributed to the disappearance 
of former lakes, but chief among these are climatic changes, 
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cultivation causing increased evaporation, and artificial drain- 
age following settlement. Cyclic variations in the annual pre- 
cipitation have changed the water table and have caused lakes 
to disappear and reappear. It is regrettable that meteorological 
data in Alberta over a period of years, are lacking. It would 
appear that the decrease in annual precipitation has been a 
major factor. If cyclic variations in the annual precipitation 
are occurring in Alberta, then it is reasonable to anticipate a 
rise in the water table and ultimately the reappearance of 
lakes in some areas. Indications that even within the past 
three years the water table has risen slightly and water has 
appeared in some former lake basins, or the water level in 
certain lakes has risen, point to the correctness of this 
interpretation. 

SUB-SURFACE GEOLOGY 
The geological formations that occur at the surface or im- 

mediately below the unconsolidated deposits in the plains and 
foothills belt in the Rosebud sheet and eastern part of the 
Banff sheet east of the Rocky Mountains Forest Reserve are 
Cretaceous and Tertiary in age. On the geological map (Plate 
11) seven geological units are shown. Some of the chief 
lithological characteristics of each group Will be mentioned, 
but detailed descriptions Will not be given. 

The outcrops of these various rocks are limited in extent 
particularly on the Rosebud sheet, and are confined largely to 
the eroded areas along the Red Deer river and its tributaries, 
and along the Bow river and its tributaries. There are several 
outcrops around the slopes of Hand hills and Wintering hills, 
and along several of the ridges within the foothills belt. In 
other areas the information on the rock formations has been 
obtained from the records of dug and drilled Wells, from coal 
mines and in part from outcrops outside of the area shown on 
Plate 11.. 

The rocks in this map area, in order of age, from the 
youngest to the oldest, are as follows: 

Period Formation Character of Rock 

Later Tertiary Handhills 
conglomerate 

Conglomerate, loosely cemented with 
sand and clay. 

Early Tertiary Paskapoo Sandstone, soft gray, clayey and 
calcareous, and clay shales. 

Upper 
Cretaceous 

Edmonton Sandstone, shale, several coal seams 
and bentonite beds. 

Bearpaw 

Belly River 

Shale, dark coloured to gray, with 
sandy beds, some bentonitic, marine. 

Sandstone and shale interbedded, 
coal seams in Upper part, fresh and 
brackish water deposition. 
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Period 

Lower 
Cretaceous 

Formation Character of Rock 
Benton (Alberta Shales, dark gray to almost black, 
(Colorado) with ironstone concretions, sandy 

shales and a tbin sandstone member 
(Cardium) , marine. 

Blairmore- Sandstone, gray, greenish and dark 
Kootenay coloured. 

Shales, gray, green and maroon. 
Coal seams near the top of the 
Kootenay. Non-marine. 

The oldest formations designated on the map, the BZcGr- 
more-Kootenay, Benton and BeZZy River, outcrop only within 
the foothills belt in the Banff sheet. The entire area of the 
Rosebud sheet is represented by the Bearpaw, Edmonton and 
Tertiary formations. 

The Lower Cretaceous is represented in Plate 11 by one 
small area in the extreme southwest corner of the map-area 
and in a narrow band extending across Ghost river in range 7. 

The foothills lying west of a line dratin from Jumping- 
pound near the west side of range 4, to the Red Deer river at 
the west side of range 7, consist of several folded and faulted 
bands of Benton (Colorado) and BeEZy River strata. The 
strata in the lower part of the Upper Cretaceous are repre- 
sented by the Colorado or Alberta shale formation which in- 
cludes what was formerly called the Benton formation. This 
formation consists chiefly of dark grey shale, in some parts 
ahnost black, and sandy shales of marine deposition. Towards 
the centre of this formation there is a band of sandstone and 
conglomerate which thickens to the northwest and is known as 

. the Cardiuti sandstone or conglomerate. This harder member 
frequently forms prominent outcrops along the ridges in the 
foothills. The shale members are interstratified with thin beds 
of sandstone and in places, with several thin bands of bentonite 
-some of which represents decomposed volcanic glass. 

The BeZZy River strata are of freshwater deposition and 
consist chiefly of gray, greenish and buff sandstones inter- 
bedded with gray, greenish and carbonacous shales. Cross- 
bedding caused by deposition in shallow water is common in 
the sandstones. The sandstones are more extensive and be- 
cause they are more resisterit to weathering, they frequently 
form the ridges within the foothills belt. The broadest band 
in this map-area extends across the Bow river valley in range 
7 between Morley and Ozada. The other narrower bands of 
BeZZy River rocks are separated by Alberta or Benton strata 
where the older formations have been thrust through the 
younger by faulting or folding. 

The Beurpuw formation consists chiefly of dark gray clay 
shales and sandy shales of marine deposition. There are 



116 Bulletin No. 40 

several thin beds of light gray bentonite interstratified with the 
shales, particularly in the lower part of the formation. In 
some areas there are numerous limestone concretions. Some 
of the shale bands and the concretions contain marine fossils 
of which the cephalopods, such as Bacdites and PZacentZceras, 
are common. The former are straight shelled and the latter 
are coiled shelled cephalopods. The largest PEacenticeras 
observed by the writer in the Rosebud sheet, measured forty- 
two inches in diameter. These fossils are usually coated with 
an iridescent layer of lime carbonate known as “mother-of- 
Pearl”. 

The only exposure of Bearpaw stfata in the Rosebud sheet 
is along the sides of Red Deer valley from the mouth of Willow 
creek, eight miles below Drumheller. This formation along 
the Red Deer valley is about 550 feet thick, but it thins to the 
west and to the north. There is no Bearpaw exposed in the 
Banff sheet. This formation has not influenced the soils in the 
Rosebud sheet except in the southeast corner. 

The Edmonton formation represents the uppermost Cre- 
taceous strata. It consists largely of sediments deposited under 
fresh and brackish water conditions, in shallow freshwater 
basins, or in estuaries and deltas, or in littoral zones along the 
border of an advancing or retreating sea. Some of the mem- 
bers in this formation were deposited on mud flats and along 
flood plains that were exposed above the water level for short 
spaces of time, possibly seasonal. Some of the beds, particu- 
larly those containing carbonaceous material, originated in 
enclosed basins or swamps. Crossbedding, current marks, 
lensy structure, nodular masses, ironstone bands, erosion 
during deposition, younger beds enclosing fragments of older 
beds and especially those immediately under, are a few of the 
characteristics that prove the continental origin of the sedi- 
ments in the Edmonton formation. 

The composition of the strata in this formation varies 
greatly, both laterally and vertically. The Edmonton forma- 
tion in this map-area consists of fine-grained sandstones, 
highly calcareous sandstones, sandy shales, bentonitic sand- 
stones and shales, bentonite, ironstone bands, carbonaceous 
shales and coal. Bentonite is the prevailing constituent 
throughout the whole series of beds. There are thin beds of 
pure bentonite from a fraction of an inch up to a few feet in 
thickness, and many beds are classed as bentonitic clays, shales, 
and sandstones. 

The sandstone members contain more or less bentonite and 
clay. The bentonitic sandstones are white on the eroded sur- 
face and give a pronounced banded appearance to the escarp- 
ments (Plate 10, fig. 3). Other hard bands of silicious shale 
in the bentonitic sandstone weather into flattened or spherical 
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nodules that are more resistant to erosion. Many specimens 
of silicified fruit and fossilized plant fragments, including 
Cunninghamites sp. have been collected by Mr. W. R. Fulton 
from various horizons in the Edmonton formation in the 
vicinity of Drumheller. , 

There are no true sandstone members in the formation 
except possibly certain hard flaggy sandstones that occur in 
well-defined horizons. On account of their resistance to 
erosion these hard thin sandstone layers form ledges and cap 
the mesas, buttes and the numerous irregular outliers in the 
badlands along the valley of the Red Deer river. 

Bands of ironstone and clay ironstone nodules are common 
throughout the Edmonton formation. These bands are seldom 
more than four inches in thickness and consist of hard 
irregularly rounded or flattened nodules that are red, brown 
or black on the weathered surface depending upon the iron 
content in the nodules. The surface of the nodule is frequently 
marked into small irregular polygons and they are known as 
septarian nodules. The markings are due to contraction cracks 
formed in the ferruginous muds during consolidation. 

The Edmontoi formation is the surface formation through- 
out much of the eastern half of the Rosebud sheet, east of 
range 23. Ahnost continuous outcrops extend along the slopes 
of the valley of the Red Deer river and along the slopes of the 
tributary valleys. The strata are nearly flat-lying and erosion 
has developed badland topography. The badlands are best 
developed along the gorge-like valley of Red Deer river from 
the north boundary of Rosebud sheet, township 32, down- 
stream to Dorothy in township 25. This area is often referred 
to as the dinosaur Drumheller badlands because these strata 
contain dinosaur bones. The badlands have the greatest width 
in the vicinity of Drumheller. This area is also known as 
Upper Red Deer or Drumheller badlands because there are 
badlands as extensive and as varied in appearance, developed 
in the BeEZy River formation, especially from Steveville down 
the Red Deer valley for’ about twenty-five miles. These are 
the lower badlands or Steveville badlands. 

!L%e Edmonton strata are the youngest of the three im; 
portant coal-bearing formations in Alberta. This formation is 
about 1,200 feet thick in the Red Deer valley and contains at 
least twelve coal seams, having an aggregate thickness of 
sixty-two feet. Eight of these seams are mined, with an 
aggregate thickness of 52 feet of coal. This does not mean 
that wherever these coal seams occur in this area there wilI 
be a uniform thickness of coal of commercial quality because 
the lateral variation in quality and thickness in ‘these coal 
seams is very great and ail parts of any particular seam are 
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not of equal market value. The coal is classed as of sub- 
bituminous rank. 

There is a narrow band of Edmonton strata extending 
through the Banff sheet from the vicinity of Jumpingpound 
in range 4, where the band is about one mile wide, to the Red 
Deer river in range 7, at the northwest corner of the map- 
area where the band is about six miles wide. The rocks in 
this band close to the foothills, are more sandy with a lower 
bentonite content, but with about the same amount of lime. 
Soils which have been formed from or influenced by these 
strata are high in lime and frequently high in bentonitic clay 
or gumbo. 

The youngest rocks in the Rosebud and Banff sheets are 
Tertiary in age. The Paskapoo which is Early Tertiary in age, 
consists chiefly of soft, gray, clayey sandstones, soft shales and 
clays slightly indurated. The formation is of freshwater de- 
position and contains freshwater fossil shells, chiefly mollusks. 

The Paskapoo formation has a wide distribution and occurs 
as the surface formation in the western half of Rosebud sheet, 
chiefly west of range 22, and the eastern four to six ranges 
west of the fifth meridian in the Banff sheet (Plate 11). This 
formation occupies a trough-like depression known as the 
Alberta syn&ne in which the older rock formations corne to 
the surface both to the east and to the west of this band of 
Paskapoo which is about sixty miles wide. This rock form- 
ation also caps Wintering hills and Hand hills at the eastern 
side of the Rosebud sheet. A narrow band of Puskupoo 
occurs on the east side of the Red Deer valley from Munson 
north to beyond the north boundary of the Rosebud sheet. 

The youngest rocks in this map-area and in fact, in Alberta, 
occur on top of Hand hills and are Late Tertiary in age. These 
rocks are here named the Handhills conglomerute and consist 
of a flat-lying series of grave1 loosely held together with Sand, 
clay and iron oxide. This conglomerate is about 150 feet in 
thickness and forms an escarpment along the west face of 
Hand hills. This formation is considered to be Oligocene in 
age and is similar to a conglomerate capping Cypress hills in 
southeastern Alberta and the Swan hills south of Lesser Slave 
lake. 

ORIGIN OF SURFICIAL DEPOSITS 

It is not always possible to determine the origin of the 
surface deposits in certain areas because frequently the un- 
consolidated material is of mixed origin. This is particularly 
true where the deposits have been reworked, such as outwash 
plains, alluvial and marginal deposits. In other areas the 
origin of. the unconsolidated surface material cari be 
determined. 
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The surface soi1 differs from the underlying deposits upon 
which it is developed because weathering agents have changed 
its original texture, color and composition. In some soils the 
accumulated organic material, both vegetable and animal, has 
caused the soils, particularly the surface soils, to assume a 
dark color. Sometimes 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 Rosebud and eastern part of the Banff sheets are indi- 
cated to some extent by the character of the surface. This is 
shown in the accompanying map and in Table 2. Soils in 
comparatively flat or gently undulating plains, occupying 
about seventy-one per cent of the area mapped, are of different 
origin from soils on rolling or hilly topography. In the plains 
areas rock outcrops are confined largely to the eroded areas 
along the drainage ways, and represent less than five per cent 
of the Rosebud sheet. Almost ninety-five per cent of the 
Rosebud sheet has a mantle of unconsolidated material of 
different origins which varies in thickness from a minimum up 
to at least seventy-five feet. The thickness of the surficial 
deposits on that part of the Banff sheet east of the foothills 
may be greater than it is on the Rosebud sheet and may 
exceed one hundred feet in some places. Some of the ridges in 
the foothills belt have a thick mantle of glacial material while 
others are almost free from till or other rock debris. 

The unconsolidated surface deposits in the Rosebud and 
Banff 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 soi1 is not similar to that of the 
underlying strata. 

There is an area of sorted residual extending east and 
southeast from Beiseker. A few small areas of sorted 
residual soi1 were observed along Jumpingpound creek 
in range 5 in the Banff sheet. Residual soils partly sorted and 
mixed with a thin mantle of till occur on the Upper slopes 
and on the tops of the ridges along the west side of the map- 
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area in ranges 5 and 6. Where the surface is wooded or 
covered with vegetation, the origin of the surface material is 
uncertain. 

The second major type includes those deposits of glacial 
origin which occur in the form of terminal or end moraine as 
irregular hills or undulating ridges, often quite thick, or as 
ground moraine, usually thin or now represented by scattered 
glacial boulders or pebbles. It is not always possible to dis- 
tinguish the undisturbed moraine in this type from the sorted 
or reworked glacial deposits included in the third type. 

The distribution of the glacial deposits of the second and 
third types, based on observations and on the soi1 classifica- 
tions within the Rosebud sheet, is shown on Plate 12. It is 
possible that some of the areas mapped as end or ground 
moraine, may extend into those areas that are mapped as 
sorted or reworked glacial deposits. The writer has mapped 
as undisturbed till and boulder clay only those areas where 
there is no doubt about the origin of the material. 

The glacial deposits have been derived from one of two 
sources. The mountain or alpine ice-sheets originated within 
the Rocky Mountains and proceeded eastward over the foot- 
hi& and plains, carrying rock debris from the rock forma- 
tions within or possibly west of the front ranges of the Rocky 
Mountains; and the KeewaGn or Laurentide ice-sheets that 
originated in the vicinity of Hudson Bay, bringing with them 
a very different kind of rock debris derived from the Precam- 
brian rocks in the Canadian Shield and also the rock material 
from the plains over which the glaciers passed. 

The morainal material transported from the mountains 
consists largely of limestone, dolomite, shale, slate, quartzitic 
sandstone some of which is phosphatic, and dark chert pebbles. 

The detrital material transportëd from the northeast by the 
Keewatin glaciers consists largely of igneous and metamorphic 
rocks such as granite, gabbro, gneiss, schist, argillite, green- 
stone and locally of harder sandstone from the younger rock 
formations under the plains over which the ice moved. 

The glaciers from the Rocky Mountains extended down the 
valleys and spread out over the intervening ridges in the 
foothills belt. Boulders and gravels carried by the glacier 
were left when the ice melted. 

There is no Sharp line of demarcation between areas covered 
with debris from each of these sources. It would appear that 
the mountain ice-sheets advanced eastward across the Banff 
sheet at an earlier time, and that later the Keewatin or 
Laurentide ice-sheets advanced from the east and even moved 
westward over the eastern edge of the mountain debris. In a 
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r soi1 survey it is the unconsolidated material at or close to the 
surface that is related directly to the soi1 types. 

Rock debris from.the mountain ice-sheets is distributed as 
far east as the fifth meridian at Calgary. Large glacial erratics 
and smaller glacial boulders of quartzitic sandstone were ob- 
served by the writer from the southeast corner of the Banff 
sheet at Calgary, north through the centre of range 1, -across 
MacPherson coulee to the top of township 28, three miles west 
of Crossfield; in a northwesterly direction to Cremona and 
north to the Little Red Deer river at Elkton in township 31, 
range 4, west of the fifth meridian. In some places the drift 
is thin and the boulders are close to bedrock. 

The largest glacial erratic observed in this map-area is the 
Beddington boulder (Plate 4, fig. 2) which occurs close to 
Nose creek on the east side of the Canadian Pacifie Railway, in 
legal subdivision 9, section 26, township 25, range 1, west of 
the fifth meridian, five miles north of Calgary. This erratic 
consists of quartzitic sandstone, with rose and opalescent 
quartz grains, well-bedded and possibly derived from Lower 
Cambrian strata within the Rocky Mountains to the west. 
This glacial boulder measures 24 feet long, 23 feet wide and 15 
feet high above the surface of the ground. The depression in 
which the boulder occurs is eight feet deep and has been formed 
by wind action and by the tread of animals rubbing against 
the rock. Other boulders of similar quartzitic sandstone were 
observed by the writer in a number of places in townships 25, 
26,27 .and 28, range 1 and in townships 28,29 and 30, ranges 2, 
4 and 5 respectively. R. L. Rutherford in Trans. Roy. Soc. 
CM., Vol. 35, p. 115, 1941, has suggested ice-borne transporta- 
tion for these erratics east of the foothills belt. 

Drift from the Keewutin or Laurentide ice-sheets was 
distributed over the eastern edge of the boulder debris from 
the mountain ice-sheets. Evidence of ice debris from the 
northeast has been reported as far west as ‘Jumpingpound 
creek and Grand ValIey creek, but the writer has not ob- 
served drift of eastern origin as far west as Cochrane; 

The glacial deposits in the Rosebud sheet (Plate 12) are 
wide-spread. There are two major morainal areas, the one 
at the eastern side and the other at the western side of Rose- 
bud sheet and extending over much of the area of the Banff 
sheet to the foothills. The eastern morainal area extends from 
Rowley in township 32, range 20 (Plate 10, fig. 2), to the east ’ 
side of the map-area, south through ranges 15, 16, 17 and part 
of 18, to Willow creek in township 28, then southwest along the 
north slope of Wintering hills to range 22 in the vicinity of 
Standard and Tudor. This moraine extends across the pre- 
glacial valley of Red Deer river from the mouth of ‘Willow 
creék to Finnegan at the southeast corner of Rosebud sheet. 
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There are twenty-eight townships or about 1,000 square miles * 
in the eastern part of the Rosebud sheet where the surface 
material is either undisturbed till and boulder clay, or soi1 in 
which there has been some sorting action as determined by 
composition and structure of the soils. There are numerous 
kettle holes, most of them small in size, wherever the moraine 
is thick and undisturbed. 

At the western side of the Rosebud sheet the morainal belt 
includes much of the area from the east side of range 26 in 
township 25, west of the fifth meridian, north to the north 
boundary in township 32, as far east as range 27. This belt of 
glacial and sorted glacial deposits occupies about eighteen 
townships or about 650 square miles. 

There are three smaller areas of till or sorted glacial 
material between these two large belts. One of these areas 
occurs on the north side of Kneehills creek from Carbon to the 
north boundary of the map-area in township 32. There is an 
esker-like ridge about a quarter of a mile wide extending 
eastward in township 32, from the east side of range 25 to 
Three Hills where it joins the upland of sorted glscial material 
between Threehills creek and Ghostpine creek. 

The upland between Ghostpine creek and the Red Deer 
river is also capped with sorted till. The third small area of 
moraine and sorted till occurs on Kneehills creek in the 
vicinity of Hesketh, and Rosebud creek near Rosebud rail- 
way station. 

It Will be necessary to extend the field investigations on 
the glacial deposits beyond this map-area to the north before 
it Will be possible to interpret the relationship between a11 
these morainal areas or to interpret the drainage topography 
related to the moraines. These glacial deposits are considered 
to be of Early Wisconsin age. The glacial deposits at the east 
side of the Rosebud sheet are a11 of KeewatZn origin. Those 
deposits in the vicinity of the fifth meridian and west in the 
Banff sheet are in part of eastern origin and in part of moun- 
tain origin. The true relationship has not yet been determined. 

The fourth type of surface material includes the trans- 
ported deposits wbich have been moved to their present posi- 
tion by running water or by wind. Transported deposits may 
be derived from two main sources. Alluvial and fluviatile 
deposits, consisting of gravel, sand and clay, are associated 
with river transportation. The second class of transported 
deposits includes the rock debris that has been washed down 
the slopes from higher levels into lake basins. 

In the Rosebud sheet there is a broad belt consisting largely 
of alluvial material, extending through the map-area from 
south to north and separating the eastern moraine from the 
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western moraine. This belt of alluvial deposits at the south 
of the map-area, occupies ranges 23,24 and 25 in township 25, 
and extends north across Rosebud creek. In township 29 the 
alluvial plain extends from Grainger to Acme and as a nar- 
rower band, extends to Sunnyslope and north along Spruce 
creek to the north boundary of the map-area in the west half 
of range 26. There are also transported deposits distributed 
along the sides of the lower postglacial valley of Red Deer 
river and its several tributaries. These deposits in the river 
valleys are of quite recent deposition since the disappearance 
of the ice-sheets. 

The lake deposits in the Rosebud sheet are of considerable 
importance. A large proglacial lake was formed when the 
drainage down the preglacial Red Deer valley below Willow 
creek was obstructed by ice. These lake deposits occur on 
both sides of the Red Deer valley from the north boundary of 
Rosebud sheet in township 32, down to the position of Willow 
creek. This large area containing lake deposits is here called 
L&e DrumheEEer. The south boundary of this large pro- 
glacial lake extends from the mouth of Willow creek in a 
northerly direction through range 18 to township 31, then it 
turns west across the north branch of Michichi creek, passing 
within two miles north of Morrin. In section 30, township 31, 
range 20, west of the fourth meridian, the old shore line turns 
sharply to the north, passing Rowley and Mortimer lake, to 
the north boundary of the map-area in section 33, township 32, 
range 20. The west shore-line of Lake Drumheller extends 
from Tudor across Serviceberry creek, two miles east of 
Rockyford, and across Rosebud creek on the east side of range 
23. It crosses Kneehills creek at the east side of range 24, 
then swings eastward to one mile east of Carbon .where it 
turns north for three miles. From section 2, township 30, 
range 23, this shore-line extends in a northwesterly direction, 
sub-parallel to Threehills creek, passes two miles west of 
Twining and reaches the top of the Rosebud sheet in section 35, 
township 32, range 25. With the exception of a ridge of 
moraine between Threehills creek and Ghostpine creek, and 
another ridge between Ghostpine creek and Red Deer river, 
the lake deposits at the north boundary of Rosebud sheet 
extend from the centre of range 20 to the east side of range 
25, a distance of about twenty-eight miles. 

This glacial lake, known as Lake DrumheEEer, occupied 
approximately eleven hundred square miles on the Rosebud 
sheet (Plate 12). The soils in this old lake basin are quite 

4 uniform through this area and are chiefly clays high in lime. 
These lake deposits vary in thickness because of the irregular 
original floor of this lake basin. In some places the lake 
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deposits are as much as fifty feet deep, and may be much 
deeper in some parts of the basin. 

Another proglacial lake, which the writer designates Lake 
ChanceZZor, occurs in the vicinity of Standard in township 25, 
range 22, and extends south to township 23 in the Blackfoot 
sheet. The deep coulee between Standard and Tudor repre- 
sents a drainage way between the Drumheller and Standard 
clay basins. 

In the Banff sheet there is a small lake basin, irregular in 
outline, in the vicinity of Jumpingpound creek in township 25, 
ranges 4 and 5, west of the fifth meridian. This is called 
Jun@zgpound Lake which extends about four miles south to 
the Elbow river in township 24. There has been some laking 
in the old drainage way between Crossfield and Airdrie on the 
west side of the fifth meridian. This long narrow lake basin 
contains heavy clay and clay loam soils. 

The solonetzic areas are small in extent and are chiefly 
associated with or influenced by, the Beavaw shale along the 
Red Deer valley in the southeast part of the Rosebud sheet. 
Some solonetzic soils also occur in the fine lacustrine clays in 
the vicinity of Standard. 

Eolian deposits may be found in any kind of fine textured 
soils such as occur in the Drumheller clay basin and in several 
other smaller and quite local areas throughout the Rosebud 
sheet. 

WATER SUPPLY 
The term wuter-suppiy, according to con-mon usage, refers 

to the water that occurs on or beneath the surface and available 
for domestic, industrial or irrigation uses. But this term has 
a broader meaning as it includes the water or moisture in the 
soils and SO .necessary for all plant life. Rivers, creeks and 
lakes form the surface wuter supply, and this water may have 
been carried long distances from the melting of glaciers, or the 
run-off from higher lands. A part of the surface water may be 
supplied from local precipitation. 

Underground water includes water that occurs in the rock 
formations beneath the surface or in the unconsolidated de- 
posits that occur over the bedrock. It is most important to 
realize that a11 the underground water supply has been de- 
rived from surface precipitation and therefore cornes from the 
surface. A grave mistake has been made in many parts of 
,+lberta by draining off the surface water and by cutting off 
the brush and forest in order to add a few acres for agricul- 
tural purposes. Often by SO doing, the water supply has been 
depletéd and in many instances the well water supply has 
become inadequate for domestic purposes. If surface water 
is not allowed to enter the surface deposits then the under- 
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ground water supply in that district Will be reduced just that 
amount. 

,The best advice that cari be given on the problem of water 
supply is to retain a11 possible precipitation on the surface. Do 
not drain lakes and sloughs, and do not remove brush and 
woods from the plains area or even from the foothills. By 
removing water from the surface, some water Wells in that 
district Will have a depleted supply. 

There is no serious water problem in this map-area. There 
are several flowing Wells and many Wells with an ample supply 
of good water. Seepages and Springs. are common in many 
localities, particularly on the slopes of Hand hills and Winter- 
ing hills in the Rosebud sheet. There should be no difficulty 
getting water from the glacial deposits throughout both the 
Rosebud and eastern part of the Banff sheets. In some places 
water occurs at or near the contact of the unconsolidated 
deposits and the bedrock. 

With the exception of the most compact clay soils, water 
cari be expected in most of the unconsolidated deposits especi- 
ally where there are lenses or beds of sand or gravel. There 
are also good chances of water horizons occurring within the 
bedrock. Sandstone and sandy shale are sufficiently per- 
meable to form good water horizons. The Paskupoo form- 
ation which is widespread in this map-area, contains many 
beds suitable for water reservoirs. The Edmonton formation 
which is the surface bedrock formation in the eastern half 
of the Rosebud sheet, also contains many feet of strata suitable 
for the accumulation of water. The geological map (Plate 11) 
indicates that these formations have a wide distribution in 
this map-area. 

It bas been pointed out that the Beaypaw shales are of 
marine deposition. Attention is drawn to the important fact 
that good water or a good water supply cannot be expected 
from the Bearpaw strata. There is no use drilling or digging 
a well into the Bearpaw shales for good water as it does not 
exist. Any water from the Bearpaw shales Will be unsuitable 
for domestic or for stock use because of the high content of 
dissolved salts from the marine shales. This formation occurs 
under the consolidated material only in the extreme southeast 
corner of the Rosebud sheet. 

The composition of well water varies widely, depending 
upon the percentage of soluble salts dissolved in the water. 
Some water is soft, and some water is hard because of the 
dissolved lime in the water, but both hard and soft-water cari 
be used for domestic or industrial purposes. Other water may 
contain alkalies, or alum or iron depending upon the amount 
of these soluble minerals in the surface soi1 or underground 
rock formations through which the water passes. A small 
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quantity of highly saline water with alkalies and the like 
cari spoil a good water by mixing with it. This is why it is 
most important in digging or drilling a well, to shut off a11 
impure water from entering the well in which good water is 
encountered at a lower level. The areas are small where 
alkali or iron in the water might be encountered. Usually 
these impurities cari be overcome by proper tare in com- 
pleting the well and in preventing the impure water from 
entering the well. 

A word of warning is extended regarding the danger from 
small quantities of gas in hand dug Wells. Small quantities of 
gas occur at .many horizons in the Paskapoo and Edmonton 
strata, and in fact in any strata of freshwater deposition in 
Alberta. The loss of many lives has been caused by the lack 
of proper ventilation of the well when it was being dug, or by 
entering old Wells to repair or clean out. No shaft or hand 
dug well or old well, should be entered without first testing 
for the presence of gas. 
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