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PREFACE 

This report describes the soiIs of two mapped areas-the Buck 
Lake and the Wabamun Lake areas. These two areas lie geographi- 
cally adjacent and are characterized by somewhat similar soils. The 
more northerly of the two map areas, the Wabamun Lake, was in- 
vestigated by the Soils Division, Research Council of Alberta while 
the Buck Lake map area was a project of the Research Branch, 
Canada Department of Agriculture. 

The original soi1 survey work in this area was carried out by 
Wyatt et al.” in 1930. In 1955 Collins and Swann”* published a re- 
port and maps of the Lac Ste. Anne area describing the surficial 
deposits. These studies provided useful reference information for 
the present survey of the area. 

The present surveys were of a reconnaissance nature in which 
traverses were made at one mile inter-vals with soi1 inspections ap- 
proximately every half mile along the lines of traverse. Aerial 
photos were used to assist in the establishment of soi1 and topo- 
graphy boundary Iines. 

The publication includes colored soi1 maps and soi1 rating maps. 
The soi1 maps, printed on a scale of 2 miles to 1 inch, show 
the location and distribution of the various soi1 areas and the 
associated topographical features. The soi1 rating maps, at a scale 
of 4 miles to 1 inch, are interpretive maps in which the main 
landscape features, soils and topography, are evaluated and given 
a relative productivity rating. 

*W~att, Newton and Mather. 
Alberta, Bull. No. 20, 1930. 

Soi1 Survey of Ste. Anne Sheet, The University of 

**Collins and Swan. Glacial Geology Ste. Anne Area. Research Council of Alberta, 
Report No. 67, 1955. 





Soi1 Survey of the Buck Lake and 
Wabamun Lake Areas 

GENERAL DESCRIPTION OF THE AREAS 

LOCATION AND EXTENT 
These map sheets are located in the west central portion of 

Alberta, specifically between 52” 30’ and 54” 00’ north latitude 
and between 114” 00’ and 115” 00’ west longitude. They comprise 
townships, or portions thereof, 41 to 58 in ranges 1 to 7 inclusive, 
west of the fifth meridian. 

The total area surveyed comprises approximately 2,702,OOO 
acres, or 4,222 square miles. 

The location of the area surveyed is shown in Figure 1. 

HISTORICAL DEVELOPMENT 
The southern portion of the mapped area was the boundary 

between the lands of the Cree Indians to the north and the Black- 
foot Indians to the south. There were periodic wars between these 
two Nations and the names Battle River and Battle Lake refer 
to these wars. The Medicine Lodge Hills southwest of Rimbey, 
which rise well above the surrounding country, were a favorite 
spot for the Indians’ spring festival celebrations. The names 
Saskatchewan (Swift flowing) River, Pembina (cranberry) River, 
and Blindman (a loose translation of the Indian word for dead 
standing) River are of Indian origin. 

The first white men to visit the area were the fur traders. Peter 
Pangman travelled up the North Saskatchewan River as far as the 
mouth of the Clearwater River in 1789. John MacDonald of Garth 
followed the same route as Peter Pangman in 1799 and built Rocky 
Mountain House. Boggy Hi11 Trading Post was built a few years 
later near the present site of Drayton Valley. Pembina House, a 
few miles west of Boggy Hill, was built about the same time. 
The Hudson’s Bay Company built a Post on Pigeon Lake in 1869 
and at Lac Ste. Anne in 1870. 

The first Roman Catholic parish in Alberta was established on 
the south shore of Lac Ste. Anne in 1843. Originally known as 
Devil’s Lake, Father Thibault changed the name to Lac Ste. Anne 
in honor of his patron saint. In 1889 on the Feast Day of Ste. Anne 
(July 26) a pilgrimage was made to the Mission. This has become 
an annual event for the Metis and Indians and to this day these 
people travel great distances to reach the site of the Mission. 

By 1860 Lac Ste. Anne was a flourishing settlement of buffalo 
hunters who made treks out to the plains area in search of buffalo. 
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About 1870 the buffalo population began to diminish and many of 
the inhabitants moved to St. Albert. During the Klondyke gold 
rush, 1897-1898, many prospectors outfitted at Lac Ste. Anne 
before setting out on the long arduous journey to the Yukon. 

SETTLEMENT AND AGRICULTIJRAL DEVELOPMENT 

A few white settlers had corne to the land east and south of 
Lac Ste. Anne by 1898, but not until after the formation of the 
province in 1905 did they venture into the wooded country to the 
west. 

With the building of the Canadian Pacifie Railway from Calgary 
in 1895 settlement began in the Blindman Valley as far north as 
Rimbey (formerly called Kansas Ridge) and Thorsby. Land seekers 
moved into the Drayton Valley area following the First World 
War. 

Since 1920 there has been a steady increase in settlement and 
cultivation and as a result the fringe of settlement has gradually 
moved west. Presently that fringe extends to range 7 in most of 
the Wabamun Lake area and to range 5 west of Rimbey in the 
Buck Lake map area. 

The cultivation pattern in the map area at the time of survey 
is shown on the cultivation maps (Figures 2 and 3). 

Year 

TABLE 1-Number of farms and improvement statisties 1921 to 1961 
Ic of total 5; of total av. size acres 

No. of ACRS ACES area area of cultivated 
Farms Occupied Improved* improved’* cultivated farm per farm 

1921 4,200 973.000 234,000 9 8 230 
1931 5,700 1,386,OOO 480,000 16 245 ;: 
1941 7,000 1,732,OOO 700,000 

as 
24 250 92 

1951 1,842,OOO 842,000 
4: 87 

280 111 
-1961 1,762,OOO 1,090,000 340 160 

*Improved includes improved pasture, farm sites, gardens, etc. in addition to field 
crops and fallow. 

**The cultivated acres are talten from Table 2. 

Table 1 shows the numbers of farms, acreage occupied, and 
acreage improved in the surveyed area for the census years from 
1921 to 1961. The data show a steady increase in the number of 
farms from 1921 to 1941 with a subsequent decrease from 1941 to 
1961. This decrease suggests a period of consolidation of some of 
the farm units. The average size of farm has increased from 230 
acres in 1921 to 340 acres in 1961. The amount of land occupied 
steadily increased from 1921 to 1951, at which time it would appear 
that most of the land suitable for agricultural development had 
been settled in this area. The amount of improved land has in- 
creased steadily, from a low of about 9 percent of the total land 
area in 1921 to 40 percent in 1961. In 1921 there was an average 
of only 50 acres of cultivated land per farm-in 1961 this had 
increased to 160 acres. Field observations would indicate that im- 
provements, new clearing and breaking, are still continuing in this 
area. 

The principal field crops grown are barley, forage, oats and 
wheat. The acreage sown to these and other crops in the Census 
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years 1921 to 1961 is shown in Table 2. It. is interesting to note that 
since 1941 the acreage sown to wheat has declined while that of 
barley has increased appreciably. There has been a small increase 
in oat acreage during this period. The most striking change has 
been in the acreage of forage crops, grasses and legumes. These 
increased from about 35,000 acres in 1921 to 210,000 acres in 1961. 
The use of forage crops on most of the soils in this area is considered 
to be a desirable trend. One interesting fact is that the percentage 
in summer fallow has changed little over the period. It is suggested 
that there should be much less than 20 percent of the cultivated 
land in this area in fallow. 

Table Z-Crop acreages in the map area 1921 to 1961 
Total c/o % 

YClr Wheat Oats Barley Rye Forage Fallow Cult. Forage Fallow 

1921 36,000 95,000 23,000 2.000 27,000 
1931 150,000 106,000 53,000 1,800 25,000 

35,000 216,000 1; 
90.000 425,800 %1 

1941 
1951 

120,000 141,000 143,000 2,000 62,000 180,000 648,000 9.5 2; 

1961 : 
71,000 147,000 260,000 1,800 100,000 150,000 729,800 14 
75,000 160,000 245,000 1,900 210,000 175,000 866,900 24 20 

Table 3 shows the livestock numbers in the map area for the 
Census years 1921 to 1961. The increase in cattle would appear 
to be closely related to the increase in forage trop production. 
Since 1941 there has been little change in numbers of swine, and 
a slight decrease in the sheep population. 

TABLE 3-Livestock numbers in the map area 1921 to 1961 
Year catt1e Swine Sheep Poultry 

1921 .' 40,000 17,000 10,000 270,000 
1931 ..: 50,000 65,000 26,000 420,000 
1941 72,000 32.000 505,000 
1951 .. 

.:.:. : 
85,000 

1;;,;;; 

133:ooo 
21,000 420,000 

1961 135,000 23,000 680.000 

Agriculture is the basic industry of the area. In addition to 
farming, however, natural gas and oil, coal, fishing, and recreation 
a11 contribute to the economy of the area. 

The Pembina Oilfield was brought into production about 1954 
and since then has developed into one of Alberta’s major fields. 
It extends from west of Drayton Valley and Rocky Rapids to east 
of Breton. Between 1955 and the present there has been a steady 
increase in the number of oil and gas producing Wells. At present 
there are the following producing oil and gas fields, in addition 
to the Pembina field: Gilby (townships 41, 42-ranges 3 and 4) ; 
Willesden Green (townships 41-43, ranges 6-8) ; Minnehik-Buck 
Lake (townships 44-46, ranges 5 and 6); Westerose South (town- 
ships 44, 45, ranges 1 and 2); Homeglen-Rimbey (townships 42, 
43, ranges 1 and 2); Leafland North (township 41, range 5); Rocky 
Mountain House (township 42, range 8), Glenevis (townships 55, 
56, range 4), Alexander (township 56, range 1). One of Alberta’s 
largest gas processing plants is situated 6 miles northeast of 
Rimbey. 

Coal is mined at Wabamun and utilized at a steam plant for 
electrical power production. Wabamun, Pigeon, Lac Ste. Anne, 
and Buck Lakes are suitable for fishing and recreation. There are 
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Figure X-Map showing thc Cultivated, Ahnndoned, and Virgin lands in the Buck Lake 
area at the lime of survey. 
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Figure 3-Map showing the Cultivated, Abandoned, and Virgin lands in the Wabamun 
Lake map area at the time of survey. 
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also numerous smaller lakes which are stocked with fish and 
used for recreational purposes. 

TRANSPORTATION 
During the period from 1903 to 1914 the Grand Trunk Pacifie 

and Canadian Northern Railways were both active in the con- 
struction of rail lines through the Lac Ste. Anne area to the Pacifie 
toast. The Grand Trunk Pacifie completed the line from Edmonton 
through Wabamun to Edson in 1910. The Canadian Northern Rail- 
way chose the route from Edmonton to Peace River Junction (near 
Onoway), from which point the main line turned southwest through 
Alberta Beach and Magnolia to the Pacifie toast. From Peace 
River Junction a proposed branch line was started which was to 
reach to the Peace River area. It was completed to Sangudo in 
1915 and to Whitecourt about 1920, which still remains as the end 
of steel on this line. In 1917 the two railways were amalgamated 
into the Canadian National Railways. The line through Edmonton, 
Wabamun and Entwistle is the present day main line to Vancouver. 

In 1920 a Canadian Pacifie Railway line was built from Lacombe 
to Rimbey and later in that decade was extended to Breton, Thorsby, 
and Leduc. The Red Deer to Rocky Mountain House line runs 
about 8 miles south of the mapped area. 

With the advent of the motor car, about 1920, attention was 
turned to the improvement of existing trails and the building of 
main and secondary roads. For many years there were only earth 
roads which were often relatively impassable. Since the Second 
World War there have been great increases in all-weather roads 
including a significant mileage of paved roads. 

Major paved highways in the area are Highway 16 from Ed- 
monton to Jasper, Highway 5’7 from Entwistle to Drayton Valley, 
Highway 43 from Carvel Corner to Sangudo, Highway 39 from 
Drayton Valley to Thorsby, and Leduc and Highway 12 from 
Lacombe to Rimbey. Most of the district roads are now gravelled 
and good secondary roads connect most of the hamlets, villages, 
and towns. 

Lack of access no longer restricts the development of potentially 
arable land. This is especially SO since oil development in the area 
has resulted in the construction of many good gravelled roads. 
With the construction of these all-weather roads markets are much 
more readily accessible. 

Bridges have been built across the North Saskatchewan River 
east of Drayton Valley and near Genesee. A ferry also crosses this 
river north of Berrymoor in township 50 range 6. The Pembina 
River is spanned by bridges at Entwistle, Sangudo, and south of 
Barrhead. 

PHYSIOGRAPHY AND TOPOGRAPHY 
The map area lies at the western edge of the Third Prairie 

Steppe and to the east of the foothills region of the Rocky Moun- 
tains. There are few level areas the topography being, in the 
main, undulating to hilly. The areas between Thorsby and War- 
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burg, between Nugent and Rimbey, and between Buck Lake and 
the North Saskatchewan River are level and undulating. 

The rolling and hilly areas adjacent to Pigeon Lake, north of 
Gull Lake, along the north side of Modeste Creek, northwest of 
Hoadley, the Glory Hills and northwest of Lake Isle are of the 
knob and kettle type. The remaining areas of gently rolling to hilly 
topography have long gentle slopes and have developed a dendritic 
drainage pattern. 

The creeks in the southeast portion of the area, those that flow 
into the Red Deer River, flow in wide valleys with long gentle 
slopes. The remainder of the streams have fairly narrow valleys 
with steeply sloping sides. The North Saskatchewan River valley 
is 200 to 300 feet deep. The valley itself varies in width from 1 
to 2 miles, the widest portion being upstream from the Genesee 
bridge in township 51 range 2. 

The Pembina River valley is approximately 200 feet deep near 
Entwistle, but to the north of this point the floodplain of the 
river widens from one to one and a half miles with a gradua1 
lowering of the valley walls. In the vicinity of Barrhead the 
valley widens and is less than 25 feet below the general land 
surface. 

The Paddle River, in the map area, has a fairly wide flood plain, 
in places up to 3 miles in width. There are virtually no banks 
to this river in this area, a feature which has contributed, in part 
at least, to the periodic flooding of the area in years of higher 
than normal runoff. 

There is a gradua1 rise in overall elevation from east to west. 
Near the town of Stony Plain the elevation above mean sea level 
is about 2,300 feet while the highest elevation, 3,700 feet, occurs 
in the southwest corner of township 42 range 6. The Glory Hills 
and Keep Hills rise to 2,500 and 2,700 feet respectively. The Pigeon 
Hills, the high lands north of Carlos, and Medicine Lodge Hi& 
reach elevations of 3,000, 3,500 and 3,200 feet respectively. The 
Paddle River lowland at 2,150 feet is the lowest elevation in the 
surveyed area. 

Four topographie classes are shown on the soi1 map by means 
of a hatchured legend, namely: level and undulating (less than 5 
percent slopes), gently rolling (5 to 9 percent slopes), rolling (10 
to 15 percent slopes), and hilly (over 15 percent slopes). Table 4 
gives the acreage and percentage distribution of these topographie 
classes in this area. 
TABLE 4-Aereage and percentage distribution of topographie classes in the map areas 

Acreaee Percent of Area 
Level and Undulating 
Gently Rolling 

t?;;.;$ 

Rolling 
Hilly .:: : ..::.: : : .:: 

533:ooo 
105,000 

Rough Broken 
Depressional (peat areas) : .: y 

81,000 
367,000 

Depressional (water) :. : : 119,000 
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GEOLOGY 

The map area is situated on the eastern limb of the Alberta 
syncline (Collins and Swan 1955::) where the basa1 sandstones 
of the Paskapoo Formation outcrop in a gentle scarp running north 
and south between Isle and Lowater Lakes and in a line running 
southeast through the St. Francis post office area to the Pigeon 
Hills south of Thorsby. TO the east of this line the Edmonton 
Formation is the uppermost geological formation; to the west the 
Paskapoo Formation predominates. The Paskapoo Formation is 
Tertiary in age; the Edmonton Formation is Upper Cretaceous. 

Figure 4-An exposure of the Edmonton Formation. This saline material is the parent 
material for the Kavanagh and Kawood soi1 suies. 

The Edmonton Formation is composed of gray interbedded 
bentonitic shales and sandstones with some coal seams (Figure 4). 
A certain amount of salinity is often associated with the soils de- 
veloped on or near outcrops of this material or developed from till 
composed mainly of this formation. 

The overlying Paskapoo Formation (Figure 5) is of fresh-water 
origin and contains massive yellowish brown soft sandstones and 
sandy shales near the base. This material is relatively non-saline 
but usually contains a significant amount of lime carbonate. 

Vollins and Swan. Glacial Geology Ste. Anne Area. Research Council of Alberta, 
Repprt No. 67, 1955. 
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Figure 5-Paskapoo Formation-the parent material for the Benalto and Modeste soi1 
series. 

In some portions of the area Saskatchewan sands and gravels 
overlie the Paskapoo and Edmonton Formations. These gravels are 
believed to be in part Tertiary and in part Pleistocene in age. They 
consist mainly of quartzites and cherts with occasional arkose 
pebbles, a11 derived from the Rocky Mountains. These sands and 
gravels are prominent in road cuts in the Wabamun Lake, Onoway, 
Lac La Nonne, and Heatherdown areas. In a number of locations 
these deposits are being utilized as commercial sources of gravel. 
They seldom, however, form the parent material of soi1 because 
they are invariably overlain by till. 

The entire area was covered by the continental ice sheet. Ac- 
cording to Gravenor and Bayrocp the Laurentide (Continental) 
ice in this area moved in a general north to south direction. The 
land surface, therefore, reflects to a degree the glacial and post- 
glacial history. Moraines, both dead-ice and ground moraine, as 
well as deltaic, outwash, and lacustrine sediments are found through- 
out the area. 

Till is unsorted, unstratified sediment deposited by a glacier. 
In this area till makes up most of the more or less gently undulating 
ground moraine and of the hummocky dead-ice moraine and under- 
lies most of the other glacial deposits. The characteristics of the 
till vary throughout the area but appear to be fairly closely re- 
lated to the underlying bedrock. Till overlying the Edmonton 
Formation is normally a brown color and somewhat finer textured 

*Gravenor and Bayrock. Use of Indicators in the Determination of Ice-Movement 
Directions in Alberta. Bull. Geol. Soc. Am., Vol. 66, 1955. 
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than the yellowish brown till found associated with the Paskapoo 
Formation. 

The main lacustrine basins are found adjacent to the North 
Saskatchewan and Pembina Rivers, Buck Lake and Rimbey. Smaller 
areas occur south of Wabamun and Majeau Lakes. The lacustrine 
deposits range in texture from silt to clay and vary considerably 
in depth. They are normally stone-free as compared to till which 
has a moderate to high stone content. In the dead-ice moraine 
areas lacustrine sediments often overlie the till and appear to 
have been deposited in super-glacial or impounded lakes. 

Figure G-Hummocky topograghy typical of pittcd dellaic area in the vicinity of Carvel. 

A pitted deltaic deposit (Bayrock and Hughes 1962”) associated 
with glacial Lake Edmonton is located in the Stony Plain and 
Carvel areas. (Figure 6). This material is composed mainly of 
bedded fine sand and silt. The coarser deposits contain thin bands 
of clayey material which may be pedogenic or geologic in origin, 
or a combination of the two (Coen et al. 1966”‘“). There is some 
evidence of wind action in some of the area of coarser textured 
materials. 

Alluvial and outwash deposits are found scattered throughout 
the area. These sediments are usually coarse textured and often 

*Baurock and Hughes. Surficial Geol«,oy of the Edmonton District, Alberta. Resexch 
Council of Alberta, Preliminary Report 62-G. 1962. 

**CO~I~ Pawluk and Odynsky. The Origin of Bands in Sandy Soils of thc Stony 
Plain Area. Cari. J. Soi1 Sci. Vol. 46, No. 3. 1966. 
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gravelly. The recent alluvium along the flood plains of the rivers 
varies in texture from sandy loam to clay. 

The location of the various soi1 parent materials in the Buck 
Lake and Wabamun Lake areas is shown in Figures 7 and 8. 

DRAIh’AGE 

The area is drained by thrce river systems: The northwest corner 
by the Pembina and Paddle Rivers, tributaries of the Athabasca 
River which flows to the Arctic Ocean; the North Saskatchewan 
River, fed by Buck, Modeste and Strawberry Creeks, is part of 
the Hudson Bay drainage system; the southeast portion is drained 
by the Lobstick, Medicine, and Blindman Rivers which flow south 
to the Red Deer River and hence to the South Saskatchewan 
River. A small area south of Pigeon Lake is drained by the 
Battle River, which joins the North Saskatchewan River at North 
Battleford, Saskatchewan, 

The Pembina and North Saskatchewan Rivers have their sources 
in the mountains. The creeks and smaller rivers that drain the 
area have their sources in Springs and muskeg areas. Although 
their discharge varies greatly throughout the season they are 
rarely, if ever, dry. 

There are numerous lakes in the area, the most important of 
which are: Lac Ste. Anne, Isle Lake, Wabamun Lake, Majeau 
Lake, Lac La Nonne, Sandy Lake, Pigeon Lake, Gull Lake, Buck 
Lake, and Medicine Lake. Most of these lakes have some summer 
resort development although Gull Lake, Pigeon, Lac Ste. Anne, 
and Wabamun are the major sites of recreational development. 
The water level of these lakes is fairly stable although Gull Lake 
fluctuates more than the others. 

Most of the shallow depressional areas are filled with peat 
although some sloughs are found in the eastern portion. These 
peat areas may be land locked or have high water outlets. There 
is a dendritic drainage development over most of the area. 

VEGETATION 

Phytogeographically this area lies in the Boreal forest region. 
The extreme eastern portion is transition to Parkland. 

The eastern portion of the area is characterized by Black and 
Dark Gray soils. These areas, it is suggested, were formed under 
a dominantly grass vegetation, the grass being primarily rough 
fescue (Festuca scabrella). Although at the time of settlement 
these Black soi1 areas were partly tree covered it is suggested 
that the tree invasion is relatively recent. The trees are mainly 
aspen poplar (Populus tremuloides) in the better drained sites 
and balsam poplar (Populus balsamifera) in the poorly drained 
sites. Willows (Salix spp.) are found in the wetter sites and silver 
willow (Elaeagnus argentia) in the drier sites. There are many 
wild fruits in this part of the area, including raspberry (Rubus spp.), 
chokecherry (Prunus melanocarpa) saskatoon or serviceberry 
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(Amelanchier alnifolia) and pincherry (Prunus pennsylvancia) . 
There are, in addition, many other varieties of shrubs as well as 
wild flowers, grasses, and mosses. 

There is a gradua1 westward increase in the percentage of conifers 
and in the extreme western portion the percentage of conifers 
increases rapidly. The species represented include white spruce 
(Picea glauca), black spruce (Picea mariana), jack pine (Pinus 
banksiana) and lodgepole pine (Pinus contorta latifolia) . 

In predominantly coniferous sites the understory is mainly 
ferns and mosses. Cranberry (Vaccinium spp.), currant (Ribes 
spp.), and blueberry (Vaccinium myrtilloides) are the principal 
edible fruits in the western portion. Dogwood (Cornus stolonifera) , 
rose bush (Rosa spp.) and hazelnut (Corylus cornuta) are shrubs 
that occur throughout the area. 

Throughout the map area there are many depressional areas that 
vary from a few acres to a township in size. In the main they are 
moss covered-the moss being dominantly sphagnum. The depth 
of sphagnum peat varies from a foot to over 10 feet in thickness. 
It is generally acidic, pH 4.0 to 5.0. has a low ash content and a 
high water holding capacity. These peat areas are generally con- 
sidered nonarable soils; but offer some potential as a source of 
peat for commercial requirements. 

Labrador tea (Ledum groenlandicum) is the principal shrub 
growing in the sphagnum bogs. Black spruce (Picea mariana) 
(usually dwarfed) , tamarack (Larix Iaricinia) , willow, dwarf birch 
(Betula glandulosa), and alder (Alnus spp.) grow around the edges 
of the bogs and occasionally well into the bog. Some of the de- 
pressional areas in the eastern portion of the sheet contain sedge 
peat. The sedge peat accumulation is usually less than 2 feet 
thick and sedges (Carex spp.) and slough grass (Beckmannia 
syzigachme) grow on the peat. These areas sometimes have arable 
possibilities. Willow, dt varf birch, and aider are usually found 
on the poorly drained soils surrounding the sedge bogs. 

There is some grazing potential in the uncultivated areas. The 
amount of grass caver varies with (a) the type of tree caver, 
(b) how recently the area has been burnt over, (c) the amount 
of logging that has taken place, and (d) the nature of the soil. 

CLIMATE 

The climate of the area is characterized by relatively warm 
summers and cold winters. Climatic data relating to annual tempera- 
ture and precipitation at five recording stations are shown in 
Table 5”. These stations are located within or near the map area. 

The mean annual precipitation in -this area appears to increase 
from east to west and ranges from 17 to 20 inches. Of this amount, 
about 60 percent falls during the growing season from May to 

*Meteorological Observations in Canada. Dcpartment Transport, Met. Branch, Toronto, 
Canada, 1964. 
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TABLE 5-Mean meteorological data for stations in or near the map areas 

c2g;;; Sion Edmonton Thorsby Springdale 

P* 
28 YïS. 30 yrs. 15 n-s. 30 yrs. 

T* T P T P T P T P 

April 38.3 0.97 38.2 0.82 39.6 1.10 39.6 0.94 36.8 1.34 
September 49.0 1.23 49.9 1.06 50.6 1.16 50.9 1.29 45.3 1.96 
October 39.1 0.76 38.7 0.81 40.8 0.84 41.1 0.88 38.1 1.15 

Pi-i-;olfowing 42.1 2.96 42.2 2.69 43.7 3.10 43.9 3.11 40.1 4.45 

November 22.0 0.90 22.9 0.95 24.2 0.91 24.0 0.92 22.2 0.81 
December 8.8 0.85 9.9 1.00 11.6 0.93 12.9 0.72 11.7 0.93 
January 5.9 0.88 5.6 0.91 7.7 0.90 10.6. 0.75 1.4 0.80 
February 9.6 0.84 10.2 0.96 11.2 0.56 11.5 0.69 10.6 0.64 
March .,.. 22.2 0.80 22.3 0.76 23.4 0.85 23.3 0.92 21.4 0.92 
Winter 13.7 4.27 14.2 4.58 15.6 4.15 16.5 4.00 14.5 4.10 

May 49.3 1.95 50.7 1.57 51.7 1.82 50.8 1.37 47.1 2.15 
June 56.0 2.85 56.3 2.88 57.9 2.97 56.4 3.52 53.1 3.64 
July 60.7 3.50 61.2 3.20 62.9 3.11 61.6 3.50 57.8 3.22 
August 57.4 2.47 57.7 1.93 59.6 2.27 58.9 2.00 55.2 2.82 

~:%=? 55.8 10.17 56.5 9.58 58.0 10.17 56.9 10.39 53.3 11.83 
Annual 37.2 18.00 37.6 16.85 39.1 17.42 36.8 17.50 33.9 20.38 

*T-Temperature in degrees Fahrenheit 
*P-Precipitation in inches 

August. The rainfall peak is reached in late June in the southern 
portion of the map area and early July in the northern portion. 
This is the period of maximum vegetative growth. About one- 
quarter of the precipitation occurs during the winter months. Most 
of this falls as snow and it may be considered that in forested 
lands probably about half of the snow water is lost in the spring 
run-off. In cultivated land the loss is greater. According to Kendrew 
and Currie** precipitati,on shows considerable variation from year 
to year: at Edmonton with a mean annual precipitation of 18.3 
inches, the highest and lowest recordings during a 52 year period 
were 27.8 and 10.9 inches. In 49 percent of the years the precipitation 
was in the 12 to 18 inch range, in 4’7 percent it was greater than 
18 inches and in 4 percent of the years it amounted to less than 
12 inches. The average annual snowfall at Edmonton is 38 inches. 
For the period 1937-1950, the highest and lowest snowfall recordings 
were 73 and 2’7 inches respectively. 

The mean annual temperature in the area is approximately 37 
degrees Fahrenheit. The most outstanding feature of the tempera- 
ture is the wide range from winter to summer, averaging about 53 
degrees Fahrenheit. January is the coldest month with a mean 
of 7 degrees Fahrenheit; July is the warmest month with a mean 
temperature of 60 degrees Fahrenheit. 

The success of any agricultural endeavour is determined to a 
significant extent by climate. For this area the length of frost- 
fre period has a bearing on the range of crops that cari be satisfac- 

**Kendrew and Currie. The Climate of Central Canada. Queen’s Printer, Ottawa, 
1955. 
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TABLE 6--Frost-free period in days at selected stations in or near the map areas 

Campsie Sion Edmonton Thorsby 

Years of record before 1951 ._...,. 14 13 14 8 
Frost-free period to 1950 65 70 115 99 
Frost-free period 1951-1964 80 105 134 107 

torily grown and matured. The average frost-free period is shown 
in Table 6. The period 1950-1964 has had a longer frost-free period 
than prior to 1950*. At present this change should be considered 
as an anomaly rather than a permanent warming trend. There 
is a slight decrease in the number of frost-free days and degree days 
above 42 degrees Fahrenheit from east to west. The land rises in 
this direction and an increase in elevation is generally thought to 
result in a cooler climate. Conversely the average winter tempera- 
ture is slightly higher towards the west side. There are a number 
of factors, however, which cari influence these climatic parameters, 
as for example topography, vegetation, and proximity to muskegs 
or large bodies of water. As many farmers know, frost damage to 
crops cari occur in one part of a farm earlier than at another 
location. 

Recently in connection with Land Capability studies for the 
Agricultural and Rural Development Act some consideration 
has been given to the recognition and delineation of climatic 
zones within the province. The main criteria used for establishing 
the zones in this area are length of frost-free period and number 
of degree days above 42 degrees Fahrenheit. It is known that the 
length of frost-free period and number of degree days above 42 
degrees Fahrenheit decrease with increasing latitude and elevation 
but at the same time tend to increase with increasing longitude. 

TABLE 7-Length of frost-free period and degree days above 42 degrees Fahrenbeit 
for the climatic zones of the map area 

cne”e 
Frost-free 

days Degree days 

1 >go >2200 
2 75-90 1900-2200 
3 60-75 1750-1900 
5 (60 (1750 

On this basis the following limits as shown in Table 7 are used 
for establishing climatic zones. These figures were, in the main, 
arrived at through use of the Hopkins formula* which takes into 
account the effect of elevation, latitude and longitude on tempera- 
ture. 

Climate zone 1 is found in the extreme eastern portion of the 
map area and includes the area immediately adjacent to Stony 
Plain and Thorsby townsites. Climate zone 2, the most exten- 
sive in this area, includes the central portion of the area 

*Longley, R. W. The frost-free period in Alberta, Cm. Journal Plant Science, Vol. 
47, No. 3, 1967. 

‘Hopkins. J. W. 1938, Agricultural meteorology : Correlation of air temperature in 
central and Southern Alberta and Saskatchewan with latitude, longitude and altitude. 
Canadian Journal of Research, Sec. 6, Vol. 16. 
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extending from near Sangudo in the northwest to Rimbey in the 
southeast portion of the area. Zone 3 lies to the west of zone 2 
and includes the area adjacent to Drayton Valley, Buck Lake and 
Medicine Lake. Zone 5 is found at the higher elevations in the 
southwestern corner of the Buck Lake map area. 

Climate zones 1 and 2 are suitable for growing a wide variety 
of crops including wheat, barley and oats. Zone 3 because of the 
shorter frost-free period and lower number of degree days above 
42 degrees Fahrenheit is suitable for the growth of coarse grains, 
barley and oats, but a high risk of damage is attached to wheat 
production. Zone 5 is unsuitable for cultivated crops and is limited 
to the production of forage crops. 

SO-ILS 

SOIL CLASSIFICATION 

The abject of a soi1 survey is to classify and map the soi1 units 
that occur in a defined area. The classification system used in the 
Buck Lake and Wabamun Lake areas is the one adopted by the 
National Soi1 Survey Committee of Canada in 1963 with certain of 
the modifications recommended by the Committee in 1965. The 
morphological and chemical characteristics of the soi1 profile form 
the basis for this classification. 

A schematic diagram of a soi1 profile showing the master 
horizons is shown in Figure 9. 

In the map area the soi1 solum (A and B horizons) averages 
about four feet in depth. This is the depth to which the original 
rock material has been weathered or modified by the existing 
factors of soi1 formation, mainly climate and vegetation. These 
two factors, together with the effects of topography, biological 
activity, and man’s activity determine the kind of soi1 profile that 
is formed. A change in any of these factors of soi1 formation cari 
cause the development of a different soi1 profile. 

Soi1 is a natural body. The classification and mapping of these 
bodies is a discreet science called Pedology. The data gathered by 
the pedologist, however, cari be interpreted in terms of land use for 
a variety of disciplines, the nature of the interpretation depending 
upon the specific need or interest of the discipline. Some interpreta- 
tions of these data are included in this report. 

SOIL MAPPING 

The soi1 survey of this area was of a reconnaissance nature and 
traverses were made at intervals of one mile with soi1 inspections 
every half mile along the line of traverse. Aerial photographs on 
a scale of 1 inch to 3,333 feet were used as an aid in identifying the 
soi1 areas and in establishing soi1 boundaries. 

Soi1 mapping involves the delineation of areas of Iike soils. 
For purposes of identification these soi1 entities, called soi1 series, 
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L, F and H-Organic horizon that may be subdivided 
into: L (raw organic matter), F (PartiaIl- 
decomposed organic matter), and H (de- 
composed organic matter). 

A -A minera1 horizon at or near the surface. 
It may be a dark colored horizon in which 
there is an accumulation of humus (Ah), 
or a light colored horizon from which clan. 
iron, and humus bave been leached (Ae). 

AB -Transition horizon. 

B 

BC 

C 

-Minera1 horizons that (1) may bave an 
enrichment of clay (Bt), iron (Bf), or 
organic matter (Bh): or (2) may lx char- 
acterized by a columnar structure and a 
significant amount of exchangeable sodium 

(Bn); or (3) may be altered to give a 
change in color or structure (Bm) Usuallu 
lime and salts bave been leached out of 
this horizon. (4) The sumbol (j) is used 
with the above suffixes to denote a failure 
to meet the specified limits of the suffix. 

-Transition horizon. 

-Minera1 horizon comparativelu unaffected 
bu the soi1 forming P~OCCSS operative in 
the A and B horizons except for the pro-  
cess of gleying (Cg) and the accumulation 
of calcium and /or magnesium carbonates 
(Ck] and soluble salts (Cs). 

Figure 9-Diagram of a soi1 profile showing various horizons. 

are given a name; usually a place name where the soi1 was first 
identified or mapped. 

The published soi1 maps accompanying this report are on the 
scale of 1 inch to 2 miles (1:126,720). The scale of map publication 
largely determines the detail of soi1 mapping since a limit is im- 
posed as to the size of area that cari be shown on the map. Thus, it 
is seldom possible to delineate areas consisting of only one soi1 
series, but rather it is necessary to show areas consisting of two or 
more soi1 series. These combinations or complexes are called 
mapping units. The first named series usually is the dominant 
soi1 in the mapping unit. 

DESCRIPTION OF SOILS 

Table 8 shows the classification of the soils of the Buck Lake 
and Wabamun Lake areas. The various soi1 series are classified 
into their respective subgroups, great groups and orders. There are 
52 soi1 series in this area representing 19 subgroups, 11 great 
groups, and 6 orders. 
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TABLE 8 - Classification of the Soils of rhe Ruck Lake and Wabsmn Lake Areas - Coneinued 

ORDER GREAT GROUP SUB-GROUP SERIES ACREAGE - 

3. Padzolic 
Well to imperfectly drained 

soils developed under forest or 
heach, having under "irgin 
conditions organic surface 
horizons (L-H), light colored 
eluviated horizons (Ae), and 
illuvial (B) horizons with 
accumulations of organic 
matter, sesquioxides or clay, 
or any combination of these. 

3.2 Dark Gray Wooded 
Soils with L-R horizons, with 

chernozemic like Ah or Ahe horizons 
more than 2 inches thick, and Bt 
horizons in which clsy is the main 
accumulative producr. Under 
cultivared conditions rhe Ap (6 inches 
thick) generally has a color value 
berween 3.5 and 5.5 when dry. The AP 
is underlain by ïemnsnts of As. 
Generally has a high degree of base 
saturation. 

3.21 Orchic Dark Cray Wooded Leith 17,000 
Profile fype: Car-ml 34,000 
L-H, Ah or Ahe, le, (AB), ut, Brightbank 8,000 

(CC~), Ck or C Judah 2,000 
Keephills 8,000 
Macola 130,000 
Lhas 27,000 
BenaltO 30,000 
Dekalea 3,ooo 

259,000 

3.3 Gray Wooded 
Soils with L-H horizons, wich lighf 

colored eluvial (Ae) horizons and with 
illuvial horizons (Bt) in which clay 1s 
the main accumulaeive producr. Degree of 
base saturation usually high. 

3.31 Orthic Gray Wooded 
Profile type: 
L-H, (Ah), (Ahe), Ae, (AR), 
Bt, (CC~), Ck 'or C. 

Clo"*ra" 1,000 
Culp 33,000 
TOlUlsn 71,000 
Glory 26,000 
Kathleen 10,000 
Highvale 45,000 
Maywood 130,000 
Breton 300,000 
Cooking Lake 330,000 
Hubalta 310,000 
Modeste 68,ooo 

1,324,OOO 

3.33 ~isequa Gray Wooded Prentice 
Profile type: CSrOli"e 
L-H, As, Bf or Bfh, (Ae2), O'Chiese 
(AB or A + B), Bt, Ck or C. Horburg 

2,000 
8,000 

29,000 
400 

39,400 

3.31-2.23 Solodic Gray Wooded 
Profile type: 
L-H, (Ah), (Ahe), Ae, Btnj, Nakamun 50,000 
(CC~), Csk or Cs. 50,000 

3.5 Podzol 
Soils with organic horizons (L-H) 

with ligbt colored eluvis horizons and 
with illuviated horizons in which 
organic matfer and sesquioxides are the 
main accumulation products. The solum 
is generally moderately to strongly 
unsaruraced. 

3.51 Orrhic Podzol 
PrJfile type: 
L-H, Ae, (Bhf), Bfh and/or 
Bf, @fg), (80, C. 

Baptiste 500 
500 



5. Reeosolic 
Weïl and imperfectly drained 

minera1 soils with no horizon 
development except a no,,- 
chernozemic Ah horizon that may 
or may "oc be presenr and well 
and imperfectly drained soils 
thae bave light colored elwIa1 
horizons (Ae) more than 1 inch 
thick and weak illuvial horizons 
(B) concaining insufficient 
accumulations of sesquioxides, 
clay or organic matter to meet 
the requirements of the Podzolic 
Order. 

5.1 Regosol 
Weil and imperfectly drained minera1 

soils with na horizon development except 
a non-chernozemic Ab that may or may net 
be present. Organic horizons (L-H) less 
than 12 inches may occur. 

5.11 Orthic Regosol 
Profile type: 
(L-H), (Ah), C. 

Alluvium 
Beach Sand 

48,000 
700 

48,700 

5.2 Podzo Regosol 
Weil and imperfectly drained soils 

that bave light colored eluvia horizons 
(Ae), weak illuvial horizons (B). Thin 
Organic horizons may be present. Parent 
marerial of these soils is coarse or 
moderacely coarse in texture. 

5.22 Cutanic Podzo Regosol 
Profile type: 
(L-p.), (Ah), Ae, Btj or AB Codesa 
or A and B, C. 

16,ooo 
lh,000 

6. Gleysolic 
Soils associaced with 

wetness, having developed under 
various climatic and vegetative 
conditions in the presence of a 
high or highly fluctuating water 
table. These soils mav bave an 
organic horizon of le& rhan 12 
inches of consolidated or 18 
inches of unconsolidared peat, 
an Ah horizon or bath, or they 
may be without ehese horizons. 
l'he subsoils usually show 
gleying and are du11 colored 
but may bave bri8hter colored 
prominent mottles. 

6.1 Humic Gleysol 
Soils with Ah horizons more than 

3 inches thick under virgin conditions 
and when mixed to a depth of 6 inches or 
cultivated the Ap has more than 3 per 
cenf organic matfer and has a color 
darker char, 3.5 moist or 5.0 dry. May 
bave up to 12 inches of consolidated 
peat or 18 inches of unconsolidated 
peat. 

6.11 Orfhic Humic Cleysol 
Profile type: Cod*er 
(L-H), Ah, (Ahe), B8 or Btjg, RaVeIl 
(Ccag), Ckg or Cg. Onoway 

22,000 
4: ,;“o; 
- 

68.000 

6.3 Eluviared Cleysol 
Soils with or wirhout an Ah 

horizon under virgin conditions and 
with Aeg and Btg horizons. May bave 
up to 12 inches of consolidated peat 
or 18 inches of unconsolidated peat. 

6.32 Low Humic Eluviated 
Glf?YSOl 

Profile type: 
(L-W, (Ah) > W-4 > Aeg, BU, 0~Ill.W l,ooo 
(Ccag), Ckg or Cg. 1,000 

7. Organic 
Soils with 30 per cent or 

more organic matter and wieh 
more than 12 inches of 
consolidated or 18 inches of 

In the Buck Lake map sheet the MOSS Peat 
peats were net differenciated and were Sedge Peat 
a11 mapped a8 0 (organic). Undifferentlated Peat 

KellZie 
Eaglesham 

64,000 
69,000 

234,ooo 
367,000 

unconsolidated organic 
material. 
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Chernozemic Soils 

The soils of this order have developed under grassland or a 
grassland-forest transition vegetation and are characterized by a 
dark colored surface horizon. Depending upon the color of this sur- 
face layer these soils are designated as being Black or Dark Gray. 
In the mapping area the average organic matter content of the A 
horizon of the Black soils is about 7 percent whereas the Dark 
Gray soils average about 3 percent. Further separations are made 
on the basis of eluviation or chemical characteristics into Eluviated 
Black and Solodic Dark Gray Soils. The 11 soi1 series belong- 
ing to this order and found in the area are described below and 
their location is indicated on the soi1 map. 

Peace HiIls Series (Ph.)* 

Peace Hi& soils are well to rapidly drained Orthic Black 
soils developed on medium to coarse textured, stone-free, alluvial 
aeolian material. In this area these soils occur on level to gently 
rolling topography. These soils are of minor occurrence in this 
area. 

The Peace Hi& soi1 series is typified by a thick Ah horizon, a 
weakly expressed Btj horizon, and a coarse textured C horizon. 
Generally the Ah horizon of the Peace Hills loamy sand is some- 
what thinner than in the sandy Ioam type. 

The following is a description of a Peace Hills soi1 profile: 
Thickness 

Horizon in. cm. Descriptio?t 

Ah 15 37.5 Very dark gray (10YR 3/1, dry) sandy loam, weak 
coarse prismatic to single grain, loose. pH 6.5 

Ahe 3 7.5 Dark grayish brown (10YR 4/2, dry) sandy Ioam, 
weak coarse prismatic to weak platy. pH 6.5. This 
horizon is very weak and often absent. 

Btj 12 30 Yellowish brown (10YR 5,.‘4, dry) sandy loam, weak 
prismatic to subangular blocky, soft. pH 6.2 

C at 30 at 7.5 Brown (10 YR 5/3, dry) loamy Sand, weak coarse 
prismatic to single grain, discontinuous Ck horizon. 
pH 7.0-7.7 

Ferintosh Series (Fth.) 

These soils are rapidly drained coarse textured Orthic Black 
soils developed on gravelly outwash material. These soils occur 
primarily on level to gently undulating stream terraces. 

The Ferintosh soils cari be recognized by a dark colored Ah 
horizon, and a dark brown B horizon, which overlie grave1 at 8 to 
24 inches from the surface. A considerable variation occurs with 
respect to the thickness of the Ah and Bt horizons. The Ah ranges 
from 6 to 16 inches and the Bt from 2 to 12 inches in thickness. 

*Abbreviation, as used on soi1 map. 
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The thinnest Ah horizons usually occur at locations where the 
grave1 is relatively near the surface. 

The following is a description of a Ferintosh soi1 profile: 

Thickness 
Horizon in. cm. Description 

Ah 6 15 Black (10YR 2/1, dry) sandy loam, loose, single 
grain. 

Btj 6 15 Dark brown (IOYR 4/3, dry) loam, weakly pris- 
matic. 

IICk at 12 at 30 Gravel. 

Ponoka Series (Pk.) 
These are well-drained Eluviated Black Soils developed on 

medium textured stone-free alluvial-lacustrine materials. Ponoka 
soils occur on level to undulating topography. 

The Ponoka series is typified by a thick dark colored A horizon 
that varies from 12 to 24 inches in thickness, a Bt horizon, and a 
medium textured C horizon. Till is often found at 2 to 3 
feet from the surface. In such cases the BC horizon is usually thin 
and lime carbonate ‘is found in the IIC horizon. 

The following is a description of a Ponoka loam: 

Thickness 
Horizon in. cm. 

Ah 18 45 

Ae or Ahe 2 5 

Et. 8 20 

BC 12 30 

Ck at 40 at 100 

Rimbey Series (Rb.) 

Descr+tion 

Black to very dark brown (10YR 2/1-2/2, dry) 
loam, weak prismatic to granular, varies in depth 
from 10 to over 20 inches. pH 6.5 

Grayish brown to brown (10YR 5/2-5/3 dry) 
loam, weak platy. pH 6.3 

Yellowish brown (1OYR 5/4, dry) clay loam, pris- 
matic to fine subangular blocky, slightly hard, may 
be some slight staining on surface of peds. pH 6.3 

Brown to yellowish brown (10YR 5/3-5/4, dry) 
clay loam, weak prismatic to weak subangular 
blocky, slightly hard. pH 6.8 

Dark yellowish brown (10YR 4/4, dry) sandy loam 
to clay loam, slightly hard, lenses of coarse and 
medium textured materials often present. pH 7.6 

Rimbey soils are well-drained Orthic Dark Gray soils developed 
on medium textured, stone-free, alluvial-lacustrine material over- 
lying till at a depth of 30 to 40 inches. There is usually a stony, 
gravelly or sandy layer at the contact between the two materials. 
The Ah horizon may have gray colored blotches or may be quite 
uniformly dark gray in color. There may be a thin L-H horizon 
present. 

These soils usually occur on level to undulating topography. 
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The following is a description of a Rimbey loam: 
Thickness 

Horizon in. cm. Description 
L-H 1 2.5 May or may not be present. 
Ah 10 25 Dark grayish brown to dark gray (10YR 4/2-4/1, 

dry) loam, granular, slightly hard. pH 5.8 
Ahe 2 5 Grayish brown to light brownish gray (IOYR 

5/2-6/2, dry) loam, granular to weak coarse platy, 
soft. pH 6.0 

Bt 8 20 Brown to dark yellowish brown (1OYR 5/3-4/4, 
dry) silt loam, blocky, slightly hard. pH 5.8 

BC 10 25 Yellowish brown to dark yellowish brown (10YR 
5/4-4/4, dry) silt loam, blocky to massive, slightly 
hard. pH 6.0 

IICk at 31 at 77.5 Very dark grayish brown (10YR 3/2, dry) loam 
to clay loam, till, pH 7.6 moderately calcareous. 

Cygnet Series (Cy.) 

Cygnet soils are well-drained Eluviated Black soils developed on 
medium textured till that is mainly of Paskapoo Formation origin. 
The surface shows evidence of being sorted by water. Some stones 
occur throughout the profile. These soils occur chiefly on undulat- 
ing to gently rolling topography. 

The Cygnet series cari be recognized by a fairly thick dark 
colored Ah horizon, a brownish gray Ae horizon, and a blocky Bt 
horizon. The Ck horizon occurs at a depth of 30 to 40 inches. 

The following is a description of a Cygnet loam: 
Horizon in. cm. 

Thickness 

Ah 13 32 

Ae or Ahe 2 5 

AB 2 5 

Btjl 10 25 

Btj2 12 30 

Ck at 39 at 98 

illico Series (Mc). 

Description 

Very dark brown (1OYR 2/2, dry) loam, weak 
prismatic to granular, soft. pH 6.1 
Light brownish gray (1OYR 6/2, dry) loam, platy 
to weak fine subangular blocky, soft. pH 6.1 
Grayish brown (10YR 5/2, dry) clay loam, fine 
subangular blocky, slightly hard. pH 5.6 
Dark yellowish brown (10YR 4/4, dry) sandy clay 
loam, subangular blocky, slightly hard. pX 6.2 
Dark yellowish brown (10YR 4/4, dry) sandy clay 
loam, coarse blocky, slightly hard. pH 6.5 
Olive brown (2.5Y 4/4, moist) loam, pseudo blocky, 
slightly hard. pH 7.8 

The Mica series consist of moderately well drained Orthic 
Dark Gray soiIs developed on fine textured stone-free, dark gray 
lacustrine material. These soils are found on level to complex 
rolling topography. 

This series has a L-H horizon, a fairly thick Ah horizon, a gray 
AB horizon, and a dark grayish brown Bt horizon. The C horizon 
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is usually calcareous. In some locations an Ahe and a thin Ae 
horizon may occur. 

The following is a description of a Mica silty clay: 
Thickness 

Horizon in. cm. 

L-H 1 2.5 
Ah 4 10 

AB 2 5 

Btl 8 20 

Bt2 10 25 

Ck at 25 at 62.5 

Mewassin Series (Me.) 

Description 

Deciduous leaf litter. 
Black (10YR 2/1, moist) silty clay, granular, soft. 
nH 5.7 * 
Light brownish gray (10YR 6/2, dry) clay, fine 
subangular blocky, hard. pH ;4.9 
Dark grayish brown (10YR 4/2, dry) heavy clay, 
subangular blocky, very hard. pH 4.5 
Dark gray (10YR 4/1, dry) heavy clay, massive 
to coarse blocky, very hard. pH 6.5 
Dark gray (IOYR 4/1, dry) heavy clay, stratified 
lacustrine sediment. pH ‘7.6 

Mewassin soils are well-drained, Orthic Dark Gray soils and 
developed on medium textured, stone-free, lacustrine sediments. 
They occur on gently rolling to hilly complex topography. 

Mewassin soils are typified by an L-H horizon, a fairly thick 
dark colored Ah that grades to a lighter colored Ahe horizon. The 
Btj horizon is usually brighter in color than the A or C. The C 
horizon is usually stratified and contains a moderate amount of lime 
carbonate. 

The following is a description of a Mewassin silt loam: 
Thickness 

Horizon in. cm. 

H 5 12.5 

Ah 6 15 

Ahe 4 10 

Btj 19 47.5 

BC 7 17.5 

Ck at 41 at 102 

Falun Series (Fn.) 

Description 

Dark brown (lOYR3/3, dry) fairly well decomposed 
grass litter. DH 6.4 
Very dark giayish brown (10YR 3/2, dry) silt loam, 
granular, slightly hard. pH 6.1 
Dark grayish brown (10YR 4/2, dry) silt loam, 
granular. slightlv hard. PH 5.7 
Dark brown (10YR 4/3, dry) silty clay loam, fine 
subangular blocky, slightly hard to hard. pH 5.8. 
Yellowish brown (10YR 5/6, moist) silty clay loam, 
subangular blocky, firm. pH 6.1 
Light olive brown (2.5Y 5/4, moist) silty &y loam. 
pH 7.4 

Falun soils are well-drained Orthic Dark Gray soils developed on 
medium textured till. Stones are found scattered throughout the 
profile. These soils are found on undulating to hilly topography. 

Falun soils usually have 4 to 5 inches of dark colored Ah 
horizon over a grayish brown Ahe. The Bt is dark yellowish 
brown and lime carbonate is usually found at about 48 inches. 
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The following is a description of a Falun loam: 
Thickness 

Horizon in. cm. 

L-H 1 2.5 
Ah 4 10 

Ahe 6 15 

AB 5 12.5 

Bt 20 50 

Ckl at 48 at 120 

Ck2 at 60 at 150 

Winterburn Series (Wb.) 

Description 

Loose leaf litter. pH 6.4 
Black to very dark brown (10YR 2/1-2/2, dry) 
loam, granular, slightly hard. pH 6.0 
Dark grayish brown (10YR 4/2, dry) loam, gran- 
ular to weak platy, soft. pH 6.3 

Dark yellowish brown (10YR 4/4, dry) clay loam, 
subangular blocky, hard. pH 6.2 
Dark grayish brown (1OYR 4/2, dry) clay loam, 
prismatic to subangular blocky, hard. pH 6.5 
Dark brown (10YR 3/3, dry) clay loam, massive 
to subangular blocky, lime flecked. pH 7.6 
Very dark grayish brown (10YR 3/2, dry) clay 
loam, massive to pseudo blocky, till. pH 7.6 

Winterburn soils are well-drained Orthic Dark Gray soils that 
have been developed on medium to fine textured, pitted deltaic 
material. They occur on undulating to rolling topography. 

The Winterburn soils have a thin H horizon underlain by a 
fairly thick Ah horizon with distinct graying in the lower portion. 
No distinct Ae horizon is found but some clay accumulation appears 
in the Bt horizon. The C horizon is usually low in lime carbonate 
content. Distinct dark colored bands of finer textured material cari 
be found throughout the B and C horizons. 

The following is a description of a Winterburn silt loam: 
Thickness 

Horizon in. cm. 

H 1 2.5 
Ah 3 7.5 

Ahe 14 35 

Btl 7 17.5 

Bt2 19 77.5 

C at 44 at 140 

Description 

Dark colored organic litter. 
Very dark brown to very dark grayish brown 
(IOYR 2/2-3/2, dry) silt loam, granular, soft. pH 6.1 

Dark grayish brown (10YR 4/2, dry) silt loam, 
weak platy, slightly hard. pH 6.0 
Yellowish brown (10YR 5/4, dry) silty clay loam, 
fine to medium subangular blocky, slightly hard. 
pH 5.9 
Yellowish brown (10YR 5/4, dry) silt loam matrix 
with thin silty clay loam bands, subangular blocky, 
slightly hard. pH 6.2 
Pale brown to light yellowiah brown (10YR 6/3- 
6/4, dry) silt loam with distinct finer textured 
bands. pH 7.1 

Majeau Series (Mj.) 

Majeau soils are moderately well drained Solodic Dark Gray 
soils developed on fine textured, stone-free material. They are 
found on level to undulating topography. 
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The Majeau series cari be recognized by an L-H horizon, a fairly 
thick Ah horizon, an Ae and an AB horizon, and a prismatic Btnj 
horizon that is darklv organic stained and breaks readily to a hard 
blocky structure. U 

The following is a 
Thickness 

Horizon in. cm. 

L-H 1 2.5 
Ah 5 12.5 

Ae 2 5 

AB 4 10 

Btnj 12 30 

Cks at 24 at 60 

La Nonne Series (Ln.) 

description of a Majeau silty clay loam: 

Description 

Deciduous leaf litter. pH 6.4 
Very dark grayish brown (10YR 3/2, dry) silty 
clay loam, granular, 
lighter in color. pH 6.2 

soft, lower portion often 

Light brownish gray (10YR 6/2, dry) silty clay, 
coarse platy, slightly hard. pH 5.4 
Grayish brown (IOYR 5/2, dry) silty clay, sub- 
angular blocky, hard. pH 5.2 
Dark grayish brown (10YR 4/2, moist) heavy clay, 
weak prismatic breaking easily to hard blocky 
when dry, faces of peds are darkly stained. pH 5.3 
Dark grayish brown (2.5Y 4/2, dry) heavy clay, 
weakly saline and calcareous. pH 7.0 

The La Nonne soils are moderately well drained Solodic Dark 
Gray soils developed on till of Edmonton Formation origin. Stones 
occur throughout the profile. They occur on level to undulating 
topography. 

The La Nonne series cari be recognized by a thin L-H horizon, 
a fairly thick Ah, an Ae and an AB horizon, and a Btnj horizon that 
is organic stained and has a prismatic structure that breaks to hard 
blocky structure. 

The following is a description of a La Nonne silt loam: 
Thickness 

Horizon in. cm. Description 

L-H 1 2.5 Deciduous leaf litter. 
Ah 5 12.5 Very dark grayish brown (1OYR 3/2, dry) and 

dark grayish brown (10YR 4/2, dry) silt loam, fine 
granuIar, slightly hard, color becomes somewhat 
lighter with depth. pH 6.3 

AB 4 10 Dark brown (10YR 4/3 moist) clay loam, sub- 
angular blocky, firm. pH 4.9 

Btnj 14 35 Dark gray (1OYR 4/1, moist) clay loam, weak 
prismatic breaking to blocky, firm, some organic 
staining. pH 5.2 

Cks at 24 at 60 Grayish brown (2.5Y 5/2, moist) clay loam, weakly 
saline. pH 7.4 

Solonetzic Soils 
The Solonetzic soils are developed under grassland and forest- 

grassland vegetation. They are characterized by solonetzic B 
horizons and saline parent materials. Separations at the great 
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group level of classification are based on the presence or 
absence of an AB horizon and on the nature of the B horizon. 
The Solonetz great group is characterized by a very hard columnar 
B horizon that remains intact when removed from the profile. 
There is an abrupt break between the A and B horizon. The Solod 
great group is distinguished by a distinct transitional AB horizon 
and a B horizon that breaks readily into blocky aggregates. 
Separations at the subgroup level are based on the color of the 
surface horizon and are accordingly designated as Black and Gray 
Solonetz or Solod soils. Seven soi1 series belonging to the Solonetzic 
order have been mapped in the area and their descriptions follow. 

Kavanagh Series (KV.) 

Kavanagh soils are imperfectly to moderately well drained 
Black Solonetz soils developed on weathered Edmonton Formation 
bedrock. The topography ranges from level to gently rolling. 

Kavanagh soils cari usually be distinguished by a dark gray to 
black A horizon, and a very hard, organic stained Bnt horizon. 
Bedrock exposures often occur along the roadcut. The subsurface 
horizons vary in color depending upon the character of the bedrock 
exposed. Surface stones vary from few to many. This series as 
mapped is actually a complex: profiles vary from ones with a thin 
Ae, to those with no Ae, to some that appear to have an Ah-IIBnt 
profile. 

The following is a description of a Kavanagh loam: 
Thickness 

Horizon Sn. cm. Desctiption 

Ah 3 7.5 Very dark grayish brown (IOYR 3/2, moist) loam, 
fine granular, loose. pH 5.4 

Ae 2 5 Grayish brown (10YR 5/2, moist) silt loam, weak 
platy, firm. pH 5.3 

Bntl 6 15 Dark brown (10YR 4/3, moist) loam, columnar 
with flat tops breaking to medium blocky, very 
firm. oH 6.5 

Bnt2 
. 

6 15 Dark yellowish brown (1OYR 4/4, moist) clay loam, 
prismatic breaking to blocky, very firm. pH 7.8 

Csk at 17 at 42.5 Weathered bedrock consisting of sandstone and 
shales with occasional coal lenses, strongly saline. 
pH 7.9 

Kawood Series (KW.) 

Kawood soils are imperfectly to moderately well drained Gray 
Solonetz soils developed on weathered Edmonton Formation. 
The topography varies from level to gently rolling. 

The profile may be recognized by a thin dark colored Ah 
horizon, a pale brown leached Ae horizon, and a very hard, stained, 
flat topped Bnt horizon. Relatively unweathered bedrock cari 
usually be seen in the road tut. 
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The following is a description of a Kawood loam: 

39 

Thickness 
Horizon in. cm. 

L-H 1 2.5 
Ah 1 2.5 

Ae 3 7.5 

Bnt 18 45 

Csk at 23 at 57.5 

DescripCon 

Deciduous leaf litter. pH 5.8 
Black to very dark gray (1OYR 2/1-3/1, moist) 
loam, granular, friable. pH 5.3 
Pale brown (10YR 6/3, dry) loam, platy to single 
grain, vesicular, slightly hard. pH 5.8 
Yellowish brown (10YR 5/4, moist) sandy clay 
loam, columnar with flat tops breaking to blocky, 
very firm, stained with organic matter, grayish 
brown (10YR 3/2, dry) very dark. pH 6.3 
Olive brown (2.5Y 4/4, dry) loam to clay loam, 
weathered sandstone and shales, saline and calcar- 
cous. pH 7.5 

Dnister Series (Dn.) 
Dnister soils are imperfectly to moderately well drained Gray 

Solonetz soils developed on till derived from Edmonton Formation 
bedrock. The bedrock is usually fairly close to the surface. The 
topography is com$ex’and varies from undulating to rolling. 

These soils have an organic surface horizon, L-H, underlain by 
a moderately thick Ae horizon, ,a very hard Bnt horizon that in- 
cludes the tops of former columns, and a saline C horizon. There 
is often some mottling in the Ae and Bn horizons. The Ae tends to 
flow down the side of an exposed profile in the spring of the year. 
At this time the B horizon is frozen and the Ae becomes saturated 
with water. 

The following is a description of a Dnister loam: 

Horizon 

L-H 
Ah 

Ae 

Bn 

Bnt 

BC 

Csk 

Thickness 
in. cm. 

2 5’ 
1 2.5 

3 7.5 

3 7.5 

8 20 

10 25 

at 21 at 67.5 

Description 

Deciduous leaf litter. pH 5.5 
Very dark gray (lOY!Ft 3/1, dry) loam, granular, 
soft. pH 5.5 
Light gray (1OYR 7/2, dry) silt loam, coarse platy, 
soft. pH 5.5 
Very-pale brown (1OYR 7/3, dry) silt loam, coarse 
subangular blocky tops of old columns, hard. pH 5.0 
Brown (10YR 5/3, dry) clay loam, columnar 
breaking to coarse blocky, hard. pH 4.8 
Brown (10YR 5/3, dry) clay loam, massive, hard. 
pH 6.6 
Dark brown (10YR 4/3, dry) clay loam, till with 
some white (10YR 8/1, dry) saline layers. pH 7.5 

Minis& Series (Mk.) 
Ministik soils are imperfectly to moderately well drained Gray 

Solonetz soils developed on fine textured saline lacustrine material. 
They are usually stone-free and are found on undulating to rolling 
topography in this area (Figure 10). 
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Figure N-An area of Ministik mils in foreground with an “island” of Modeste soils 
(Paskapoo Formation) in background. 

Ministik soils may be recognized by a leaf mat (L-H), a gray 
leached layer (Ae) overlying a hard columnar, stained Bnt horizon. 
The C horizon is often varved. Thin Ahe horizons have been 
recognized in some of the Ministik soils. 

The following is a description of a Ministik silt loam: 
Thickness 

Horizon in. cm. Description 

L-H 2 5 Deciduous leaf litter. pH 6.7 
Ae 4 10 Light gray (1OYR 7/2, dry) silt loam, platy, slightly 

hard. pH 4.6 
Bntl 2 5 Dark grayish brown (1OYR 4/2 moist) silty clay 

loam, subangular blocky, very firm. pH 4.0 
Bnt2 10 25 Very dark grayish brown (1OYR 3/2, moist) silty 

clay, coarse columnar breaking to coarse blocky, 
organic stained, firm. pH 4.1 

Csk at 18 at 45 Very dark brown (10YR 2/2, moist) silty clay 
with some light colored (pale brown 1OYR 6/3, 
moist) strata. pH 7.0 

Wabamun Series (Wa.) 
Wabamun soils are moderately well drained Black Solod Soils 

developed on dark gray clay. The topography is complex and 
usually undulating to gently rolling. 

These soils are characterized by a fairly thick Ah horizon, a 
leached Ae horizon, a distinct AB horizon that breaks into blocky 
aggregates, a Bnt horizon that is darkly stained and has hard to 
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very hard blocky structure. The C horizon is saline and usually 
calcareous. 

The following is a description of a Wabamun silty clay: 

Horizon 

L-H 

Ah 

Ae 

AB 

Bnt 

Csk 

Thickness 
in. cm. 

1 2.5 

4 10 

2 5 

2 5 

11 27.5 

at 20 at 50 

Description 

Deciduous leaf litter. pH 6.1 
May be absent. 
Dark grayish brown (10YR 4/2, dry) silty clay, 
slightly hard. pH 5.5 
Light gray (1kR 7/1, dry) silty clay loam, platy, 
slinhtlv hard. oH 5.2 
Paie biown (1ÔYR 6/3 dry) silty clay loam, blocky, 
tops of old columns, siightly hard. pH 4.7 
Light yellowish brown (10YR 6/4, dry) clay, pris- 
matic breaking to coarse blocky, hard, organic stain- 
ing (10YR 4/1, dry) on ped faces. pH 4.4 
Dark grayish brown (10YR 4/2, moist) heavy clay. 
pH 7.1 

Thorsby Series (Tb.) 

Thorsby soils are imperfectly to moderately well drained Black 
Solod soils developed on till of Edmonton Formation origin. The 
topography is gently undulating to gently rolling. Some stones 
occur throughout the profile. 

The horizon sequence in the Thorsby soi1 series consists of an 
L-H horizon, a fairly thick Ah horizon, an Ae, and AB horizon 
representing the breakdown of a previous columnar B, a dense, 
organic stained Bnt, and a moderately saline C horizon. A thin Ahe 
horizon may be present. 

The following is a description of a Thorsby loam: 

Horizon 

L-H 
Ah 

Ae 

AB 

Bnt 

Csk 

Thickness 
in. cm. 

2 5 
4 10 

2 5 

2 5 

12 30 

at 22 at 55 

Lowater Series (Lw.) 
Lowater soils are moderately: well-drained Gray Solod soils 

developed on stone-free saline lacustrine materials. The topo- 
graphy is usually gently undulating to undulating. 

Description 

Deciduous leaf litter. pH 5.7 
Dark grayish brown (10YR 4/2, dry) clay loam, 
granular, slightly hard. pH 5.8 

Light gray (10YR 7/2, dry) silt loam, platy, slightly 
hard. pH 5.5 
Dark yellowish brown (10YR 4/4, dry) clay loam, 
blocky tops of columns, hard. pH 4.9 
Dark grayish brown (10YR 4/2, moist) clay, colum- 
nar breaking to blocky, ped faces stained very dark 
gray (IOYR 3/1, dry) very firm. pH 5.2 
Very dark grayish brown (10YR 3/2, moist) clay 
loam, moderately saline and calcareous till. pH 7.0 



42 Report No. 87 

This series cari be recognized by an L-H horizon, a thin Ah 
horizon, an Ae horizon, and a Bnt horizon which does not remain in 
columns when removed from the soi1 but breaks to a blocky 
structure. The C horizon is calcareous and moderately saline. 
There may be a thin Ahe present. 

The following is a description of a Lowater silty clay loam: 

Thickness 
Horizon in. cm. Description 

L-H 1 2.5 Deciduous leaf litter. 
Ah 2 5 Very dark brown (10YR 2/2, moist) silty clay loam, 

granular, friable. pH 5.4 
Ae 3 7.5 Li&t gr;y5(q10YR 7/1, dry) silt loam, platy, slightly 

.P . 
Al3 

Bnt 

Csk 

3 7.5 Yellowish brown (10YR 5/4 dry) silty clay, sub- 
angular blocky, hard. pH 5.4 

6 15 Dark gray (10YR 4/1, dry) clay, weak prismatic 
breaking to blocky, hard. pH 5.0 

at 15 at 37.5 Dark grayish brown (1OYR 4/2, moi&) clay. pH 
7.2 

Podzolic Soils 
Podzolic soils are developed under forest and/or heath vegeta- 

tion. They are characterized by light colored eluvial horizons and 
darker colored illuvial horizons in which the accumulation pro- 
ducts are organic matter, sesquioxides and/or clay. Three great 
groups of this order, Dark Gray Wooded, Gray Wooded and Podzol 
are found in the Buck Lake and Wabamun Lake areas. The Dark 
Gray Wooded and Gray Wooded soils have clay as the main 
accumulation product in the B horizon while the Podzol soils have 
sesquioxides as the main accumulation product. The presence of a 
distinct Ah horizon in the Dark Gray Wooded soils is the basis for 
distinguishing these soils from the Gray Wooded soils. 

Four subgroups of the Gray Wooded great soi1 group occur in 
this area, namely Orthic Gray Wooded, Bisequa Gray Wooded, 
Solodic Gray Wooded and Gleyed Orthic Gray Wooded. The 
Bisequa Gray Wooded is distinguished by the presence of a thin 
but distinctive brown (Bfj) horizon under a light colored Ae and 
above a finer texetured and structured Et. This sequence of 
horizons indicates that a Podzol profile is starting to form in the Ae 
of a former Gray Wooded soil. The Solodic Gray Wooded is dis- 
tinguished by a hard somewhat columnar Btnj horizon rather than 
the blocky Bt horizon of the Orthic Gray Wooded. Salts cari 
usually be seen in the C. The Gleyed Orthic Gray Wooded soils 
usuaIIy occur in Iess we11 drained positions than the Orthic Gray 
Wooded soils. There is usually some mottling in the lower Ae and 
Bt horizons. Twenty six soi1 series belonging to this order have 
been mapped in the area and their descriptions follow. 
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Uncas Series (Un.) 
Uncas soils are moderately well drained Orthic Dark Gray 

Wooded soils developed on till of Edmonton Formation origin. The 
topography associated with this soi1 is complex and varies from 
undulating to rolling. Stones are found throughout the profile. 

This series cari be recognized by an L-H horizon, an Ah horizon 
varying from 3 to 7 inches in thickness, an Ae of from 3 to 6 
inches and a blocky Bt horizon. 

The following is a 
Thickness 

Horizon in. cm. 

L-H 2 5 
Ah 5 12.5 

Ae 4 10 

AB 2 5 

Bt 10 25 

BCl 10 25 

BC2 8 20 

Ck at 41 102.5 

Dekalta Series (Dk.) 

description of a typical Uncas silt loam: 

Description 

Deciduous leaf litter. 
Dark brown (1OYR 4/3, dry) silt loam, granular, 
loose. pH 6.1 
Pale brown (10YR 6/3, dry) silt loam, platy, slightly 
hard. pH 6.1 
Grayish brown (10YR 5/2, moist) silt loam, fine 
subangular blocky, firm. pH 5.6 
Brown (10YR 5/3, moist) clay loam, weak prismatic 
breaking to blocky, firm. pH 5.4 
Dark grayish brown (10YR 4/2, moist) clay loam, 
massive, firm. pH 5.2 
Dark grayish brown (10YR 4/2, moist) clay loam. 
pH 5.5 
Grayish brown (1OYR 5/2, moist) clay loam to 
sandy clay loam, till. pH 7.4 

Dekalta soils are moderately well drained Orthic Dark Gray 
Wooded soils developed on till. These soils are found in association 
with the Hubalta series. The topography is usually undulating to 
gently rolling. Quartzitic stones may be found throughout the 
profile, especially in the Upper part of the soi1 profile. Only a 
small acreage of this series occurs in the map area. Lime carbonate 
is usually found at depths of 40 to 50 inches from surface. The 
presence of an Ah and/or Ahe horizon distinguishes this soi1 from 
Hubalta with which it is usually associated. 

The following is a description of a Dekalta loam: 
Thickness 

Horizon in. cm. Description 

L-H 2 5 Deciduous leaf litter. 
Ah 1 2.5 Very dark grayish brown (10YR 3/2, dry) loam, 

granular, soft. 
Ahe 4 10 Dark grayish brown to grayish brown (1OYR 4/2- 

5/2, dry) loam, granular to platy, slightly hard. 
Ae 2 5 Pale hrown to light gray (10YR 6/3-7/1, dry) silt 

loam, fine to coarse platy, slightly hard. 
AB 4 10 Brown (1OYR 4/3-5/3, dry) clay loam, fine blocky, 

slightly hard. 



44 Report No. 87 

Thickness 
Horizon in. cm. 

Bt 12 30 

BC 20 50 

Ck at 45 at 112.5 

Benalto Series (Ba.) 

Description 

Dark grayish brown (10YR 4/2, moist) clay, pris- 
matic breaking to blocky, firm. 
Very dark grayish brown to dark grayish brown 
(1OYR 3/2-4/2, moist) clay loam, prismatic break- 

ing to blocky, firm. 
Dark grayish brown (10YR 4/2-2.5Y 4/2, moist) 
clay loam, till. 

Benalto soils are well drained Orthic Dark Gray Wooded soils 
developed on till derived mainly from the Paskapoo Formation 
They are found on undulating to hilly complex topography. Stones 
may be found throughout the profile; these are often sandstones 
from the Paskapoo Formation. Since there is considerable 
variations in the thickness of Ah the fields have a patchy appear- 
ance varying from brown to very dark brown in color. 

The following is a description of a Benalto silt loam: 
Thickness 

Horizon in. cm. Description 
L-H 2 5 Decomposing leaf litter. pH 7.1 
Ah 5 12.5 Very dark grayish brown (10YR 3/2, moist) silt 

loam, fine granular, very friable. pH 6.1 
Ahe 4 10 Dark yellowish brown (10YR 4/4, moist) silt loam, 

granular to weak platy, very friable. pH 5.6 
Ae 2 5 Grayish brown (10YR 5/2, moist) silt loam, coarse 

platy, friable. pH 5.8 
Bt 12 30 Dark yellowish brown (10YR 4/4, moist) clay loam, 

subangular blocky, firm. pH 5.6 
BC 24 60 Yellowish brown (10YR 5/4, moist) clay loam, sub- 

angular blocky, firm. pH 5.5 
Ck at 50 at 125 Light olive (2.5Y 5/4, moist) loam, till. pH 7.7 

Macola Series (Ml.) 

Macola soils are moderately well drained Orthic Dark Gray 
Wooded soils developed on dark colored, fine textured, lacustrine 
material. The topography associated with this soi1 series is un- 
dulating to rolling (Figure 11). Till may be found at depths 
ranging from 1 to 4 feet. Thè surface is stone-free. 

The Macola series has a surface organic horizon, a fairly thick 
dark colored Ah horizon or dark gray Ahe horizon underlain by a 
thin leached Ae horizon, with a fine textured Bt horizon and a 
dark colored calcareous C horizon. 

The following is a description of a Macola silty clay loam: 
Thickness 

Horizon in. cm. Description 

L-H 2 5 Deciduous leaf litter. 
Ah 5 12.5 Black (10YR 2/1, moist) silty clay loam, granular, 

friable. pH 5.7. Often grades to a dark gray color. 
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Horizon 

Ae 

AB 

Bt 

Ckl 

Ck2 

Thickness 
in. cm. 

2 5 

2 5 

11 27.5 

7 17.5 

at 29 at 72.5 

Description 

Light brownish gray (10YR 6/2, moist) silt loam, 
coarse platy, firm. pH 4.9 

Light brownish gray (10YR 6/2, moist) silty clay, 
subangular blocky, firm. pH 4.6 

Dark brown (10YR 4/3, moist) heavy clay, blocky, 
firm. pH 4.6 

Dark grayish brown (10YR 4/2, moist) heavy clay, 
massive. pH 7.3 

Dark gray (IOYR 4/1, moist) silty clay with yel- 
lowish brown strata. pH 7.6 

Figure Il-An area of Macola soils in the Sangudo district. These soils occur on a 
range of topographie classes varying from undulating to rolling. 

Keephills Series (Kh.) 
Keephills soils are well-drained Orthic Dark Gray Wooded soils 

developed on stone-free medium to fine textured lacustrine 
material. They are found on gently rolling to rolling complex 
topography. 

This series cari be distinguished from the Macola series by the 
yellowish brown medium to fine textured parent material. It cari 
be distinguished from the Carvel series by its texture and dark 
gray colored strata of clay texture. 
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The following is a description of a Keephills silt loam: 

Thickness 
Horizon in. cm. Description 

L-H 2 5 Deciduous leaf litter slightly decomposed in lower 
portion. 

Ahe 4 10 Grayish brown (IOYR 512, dry) silt loam, granular 
to platy, slightly hard. 

Ae 3 7.5 Light brownish gray (10YR 6/2, dry) silt loam, 
platy, shghtly hard. 

AB 8 20 Pale brown (10YR 6/3, dry) silty clay loam, fine 
subangular blocky, hard. 

Bt 19 47.5 Brown (10YR 4/3, dry) silty clay, subangular 
blocky, hard. 

Ck at 61 at 152.5 Light olive brown (2.5Y 5/4, moist) silty clay loam, 
stratified, weakly calcareous. 

Judah Series (Ju.) 
Judah soils are well-drained Orthic Dark Gray Wooded soils 

developed on lacustrine material. They are stone-free and are 
found on gently undulating to gently rolling complex topography. 

The Judah series is distinguished from the Macola series by its 
brown colored parent material and from the Keephills series by 
the moderate to strongly calcareous content of the C horizon. 

The following is a description of a Judah loam: 

Horizon 

L-H 
Ahe 

Ae 

AB 

Bt 12 30 

BC 5 12.5 

Ck at 25 at 62.5 

Thickness 
in. cm. 

1 2.5 
3 7.5 

2 5 

2 5 

Description 

Deciduous leaf litter. 
Dark brawn (10YR 4/3, moist) loam, granular, 
friable. pH 6.7 
Grayish brown (10YR 5/2, moist) silt loam, weak 
platy, friable. pH 6.3 
Grayish brown (10YR 5/2, moist) silty clay loam, 
weak fine subangular blocky, friable. pH 6.0 
Dark brown (10YR 4/3, moist) silty clay, sub- 
angular blocky, friable. pH 6.2 
Dark yellowish brown (IOYR 4/4, moist) silty clay, 
massive, friable. pH 6.7 
Dark yellowish brown (10YR 4/4, moist) silty clay 
with yellowish brown (10YR 5/6, moist) strata 
of silt loam and silty clay loam. pH 7.5 

Carvel Series (Cv.) 

Carvel soils are well-drained, Orthic Dark Gray Wooded soils 
developed on deltaic material in which stones are of rare occur- 
rence. This series is found on complex topography that is gently 
rolling to hilly. The depressions between the knolls are filled with 
water or organic soils. Carvel soils are very permeable and al- 
though they occur on sloping topography, erosion cari be controlled 
if managed properly. 
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These soils cari be distinguished by the overall brown color and 
the presence of fine textured bands in the B horizon. 

The following is a description of a Carvel ioam: 

Horizon 
L-H 
Ah 

Ae 

Bt 

Thickness 
in. cm. 
1 2.5 
4 10 

5 12.5 

12 30 

BC 25 62.5 

Cl 10 25 

C2 at 57 at 142.5 

Description 
Deciduous leaf litter. pH 6.5 
Dark grayish brown (10YR 4/2, moist) loam, granu- 
lar, friable. pH 6.0 
Pale brown (10YR 6/3, dry) loam, platy, slightly 
hard. pH 6.0 
Yellowish brown (10YR 5/6 dry) silty clay loam, 
contains some dark yellowish brown (IOYR 4/4, 
dry) thin fine textured bands, subangular blocky, 
hard. pH 5.4 
Light yellowish brown (10YR 6/4, dry) sandy loam, 
massive, some stratification. pH 5.5 
Yellowish brown (1OYR 5/4, moist) loam to silt 
loam, some stratification. pH 5.7 
Pale brown (10YR 6/3, dry) fine sandy loam, 
stratified. pH 5.8 

Brightbank Series (Br.) 
Brightbank soils are well to rapidly drained Orthic Dark 

Gray Wooded soils developed on stone-free coarse textured deltaic 
material. They occur on rolling to hilly complex topography. The 
depressional areas are usually filled with water or organic material. 

These soils are easily distinguished from other Dark Gray Wood- 
ed soils because of the thick Ae horizon and by the distinctive bands 
in the Bt horizon that are separated by eluviated horizons. (Figure 
12). 

The following is a description of a Brightbank loamy Sand: 

Horizon 
Ah 

Ae 

Est 

Ae 

Bt 

Ae 

Bt 
Ae 
Bt 
Ae 
Bt 
C 

Thickness 
in. 
8 ;r 

20 50 

3 7.5 

3 7.5 

1 2.5 

2 5 

2 5 
12 30 
5 12.5 
7 17.5 
1 2.5 

at 64 at 160 

Description 
Very dark gray (10YR 3/1, dry) loamy Sand, weak 
granular, loose. pH 5.5 
Very pale brown (10YR 7/3, dry) loamy Sand, 
single grain, loose. pH 5.8 
Band, brown (1OYR. 5/3, dry) sandy loam, weak, 
fine subangular blocky, slightly hard. pH 5.2 
Interband, pale brown (10YR 6/3, dry) loamy sand, 
very weak, fine subangular blocky, loose. pH 5.7 
Band, brown (10YR 5/3, dry) sandy loam, blocky, 
hard. nH 5.3 
Interband, pale brown (10YR 6/3, dry) Sand, very 
weak subangular blocky, loose. pH 5.7 
Band (1OYR 5/3, dry))sandy Ioam. 
Interband (10YR 6/3, dry) loamy Sand. 
Band (IOYR 5/3, dry sandy loam. 
Interband (10YR 6/3, dry) Sand. 
Band (10YR 5/3, dry) loamy Sand. 
Light yellowish brown (10YR 6/4, dry) Sand, 
loose. pH 5.8 
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Figure 12-Brightbank soi1 profile showing distinct bands. 

Leith Series (Le.) 

These are well-drained, coarse textured Orthic Dark Gray 
Wooded soils developed on alluvial-aeolian material. These soils 
occur on undulating to rolling topography. 

Leith soils are characterized by banding or stratification in the 
lower C horizon. They have a thicker Ahe horizon than the Culp 
series with which they are usually associated. 

The 

Horizon 
L-H 

Ahe 

Ae 

Et 

following is a description of a Leith sandy loam: 

Ckl 

Ck2 

Thickness 
in. cm. 

2 5 

6 18 

8 20 

10 25 

at 26 at 68 

at 36 at 90 

Description 

Loose leaf litter. pH 6.5 

Brown to dark brown (10YR 5/3-4/3, dry) sandy 
loam, weak prismatic, soft. pH 6.4 

Pale brown to yellowish brown (10YR 6/3-5/4, 
dry) loamy Sand, weak platy, loose. pH 6.2 

Yellowish brown to brown (1OYR 5/P5/3, dry) 
sandy clay loam, weak prismatic to weak blocky, 

slightly hard. pH 6.8 

Grayish brown (IOYR 5/2, dry) loamy Sand, 
weakly calcareous. pH 7.8 

Brown to yellowish brown (10YR 5/3-514, dry) 
loamy Sand, often contains strata of finer textured 
materials. pH 8.0 
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Cooking Lake Series (Ck.) 
Cooking Lake soils are moderately well drained Orthic Gray 

Wooded soils developed on till derived mainly from the Edmonton 
Formation. The topography is complex and varies from gently 
undulating to hilly (Figure 13). Stones occur throughout the 
profile. 

These soils are associated with sedge and sphagnum peats and 
with Tolman and Codesa soils. The hard somewhat prismatic B 
differentiates Cooking Lake soils from Breton and Hubalta soils. 

The following is a description of a Cooking Lake silt Ioam: 

Horizon 
L-H 

Ah 

Ae 

AB 

Bt 

BC 

C 

Thickness 
in. cm. 

3 7.5 

1 2.5 

6 15 

4 10 

6 15 

14 33 

at 34 at 85 

Description 
Deciduous leaf litter, partially decomposed in lower 
portion. pH 5.9 
Black (10YR 2/1, moist) silt loam, granular, friable., 
pH 5.2. Often absent. 
Light gray (IOYR 7/2, dry) silt loam, platy, slightly 
hard. pH 5.7 
Pale brown (10YR 6/3, dry) clay loam, subangular 
blocky, slightly hard. pH 4.9 
Brown (10YR 5/3, dry) silty clay, weak prismatic 
breaking to coarse blocky, hard. pH 5.6 
Yellowish brown (10YR 514, dry) clay loam, mas- 
sive, hard. pH 4.8 
Dark grayish brown (10YR 4/2-2.5Y 4/2) clay 
loam, till. pH 5.8 

Figure 13-An area of Cooking Lake soi& recently cleared. 
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Breton Series (Bn.) 
Breton soils are moderately well drained Orthic Gray Wooded 

soils developed on till of Paskapoo Formation origin. Stones occur 
throughout the profile, usually mixed quartzites and sandstones. 
These soils occur on both simple and complex topography. The 
simple top-ography is usually associated with bedrock close to the 
surface. The Breton series, therefore is often associated with the 
Modeste soi1 series. There may be a thin Ah horizon present and 
the the lower portion of the Ae horizon may have a somewhat 
higher chroma than the Upper portion. 

Gleyed Breton soils occur with the Orthic soils. They usually 
have a thicker L-H horizon, an Ae horizon somewhat thicker than 
normal, and more mottling and duller colors in the solum than the 
Orthic Breton soils. 

The following is a description of a Breton loam: 

Horizon 

L-H 

Ae 

AB 

Bt 

BC 

Ck 

Thickness 
in. cm. 

2 5 

5 12.5 

3 7.5 

17 42.5 

20 50 

at 47 at 117.5 

Descript<on 

Deciduous leaf litter, fairly well decomposed in 
lower portion, pH 6.1 
Light gray (10YR 7/1, dry) loam, platy, slightly 
hard, some mottling. pH 5.3 
Light gray (10YR 7/1, dry) clay loam, subangular 
blocky, inside of peds brown (1OYR 5/3 dry), hard. 
pH 5.0 
Dark brown (10YR 4/3, moist) clay loam, sub- 
angular blockv. firm. nH 4.7 
Yeïlowish br&n (lO*YR 5/4, moist) clay loam, 
massive, firm. pH 5.3 
Yellowish brown to light olive brown (10YR 5/6- 
2.5Y 5/4, moist) loam to clay loam, till with some 
fragments of Paskapoo Formation. pH 7.4 

Hubalta Series (Hub.) 
Hubalta soils are moderately well drained Orthic Gray Wood- 

ed soils developed on till. This till overlies the Paskapoo Formation 
and although it appears to have some colors from the Paskapoo in 
the rock fragments there does not seem to be much relation be- 
tween this till and the underlying Paskapoo Formation. Surface 
stones are mainly quartzites. Hubalta till is somewhat finer tex- 
tured than either the Breton or Cooking Lake tills. These soils are 
found on complex undulating to rolling topography. Lime carbon- 
ate is usually found about 40 to 50 inches from the surface but 
the C horizon is generally weakly calcareous. 

The following is a description of a Hubalta silt loam: 
Thickness 

Horizon in. cm. Description 

L-H 3 7.5 Deciduous leaf litter and grass. 
Ae 9 22.5 Pale brown to light gray (10YR 6/3-7/1, dry) silt 

loam, fine to coarse platy, slightly hard. pH 5.9 
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Thickness 
Horizon in. cm. Description 

AB 3 7.5 Brown (10YR 4/3-5/3, dry) silty clay, fine blocky, 
slightly hard. pH 5.2 

Bt 8 20 Dark grayish brown (10YR 4/2, moist) clay, pris- 
matic breaking to blocky, firm. pH 4.8 

BC 30 75 Very dark grayish brown to dark grayish brown 
(10YR 3/2-4/2, moist) clay loam, prismatic break- 

ing to blocky, firm. pH 4.8 
Ck at 54 at 135 Dark grayish brown (10YR 4/2-2.5Y 4/2, moist) 

clay loam, massive, weakly calcareous till. pH 7.0 

Maywood Series (Mw.) 
Maywood soils are moderately well drained Orthic Gray 

Wooded soils developed on dark colored, fine textured, lacustrine 
material. They are relatively stone-free and are found on level to 
gently rolling topography. 

This series is characterized by a pronounced light colored Ae 
horizon under the leaf mat that contrasts with the dark gray Bt 
horizon. 

The following is a description of a Maywood silty clay: 

Horizon 

L-H 

Ah 1 2.5 

Ae 3 7.5 

AB 3 7.5 

Bt 10 25 

BC 7 17.5 

Ckl 6 15 
Ck2 at 31 at 77.5 

Thickness 
in. cm. 

1 2.5 

Description 

Deciduous leaf litter partially decomposed in lower 
portion. 
Black (10YR 2/1, moist) silty clay, granular, friable. 
pH 5.5 
Light brownish gray (10YR 6/2, moist) silty clay 
loam, coarse platy, friable. pH 5.5 

Brown (10YR 5/3, moist) silty clay, subangular 
blocky, firm. pH 5.2 
Dark grayish brown (IOYR 4/2, moist) heavy clay, 
prismatic breaking to coarse blocky, firm. pH 5.0 
Dark grayish brown (10YR 4/2, moist) heavy clay, 
massive, firm. pH 6.0 
Dark gray (1OYR 4/1, moist) heavy clay. pH 7.5 
Black (10YR 2/1, moist) heavy clay with light olive 
brown (2.5Y 514, moist) silty clay loam strata. 
pH 7.4 

Highvale Series (Hv.) 
Highvale soils are well-drained Orthic Gray Wooded soils 

developed on stone-free medium textured lacustrine material 
(Figure 14). They occur mainly on gently rolling to rolling topo- 
mpb. 

Soils of the Highvale series cari be distinguished from those of 
the Maywood series by the yellowish brown medium to fine 
textured C horizon in contrast to the grayish C horizon of the May- 
wood series. 
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The following is a description of a Highvale silt loam: 

Horizon 
L-H 
Ae 

Btl 

Bt2 

Cl 

c2 

Ck at 60 at 150 

Thickness 
in. C?7L 

2 5 
7 17.5 

9 22.5 

6 15 

24 60 

12 30 

Description 
Deciduous leaf litter. pH 6.1 
Light brownish gray (10YR 6/2, dry) silt loam, platy, 
soft. pH 6.0 
Pale brown (10YR 6/3, dry) silty clay loam, fine 
subangular blocky, hard. pH 6.2 
Light yellowish brown (10YR 6/4, dry) silty clay 
loam, subangular blocky, slightly hard. pH 5.8 
Light yellowish brown (10YR 6/4, dry) silt loam, 
with strata of very dark gray (10YR 3/1, dry) silty 
clay loam. pH 5.6 
Light yellowish brown (10YR 6/4, dry) silt loam 
with strata of very dark gray (10YR 3/1, dry) 
silty clay loam. pH 6.0 
Light yellowish brown (10YR 614, dry) silt loam 
with strata of very dark gray (10YR 311, dry) silty 
clay loam. pH 6.2 

Figure 14-Highvale soi1 profile showing distinct Ae horizon which tends to flow down 
the exposure. 

Kathleen Series (Kt.) 

Kathleen soils are moderately well drained stone-free Orthic 
Gray Wooded soils developed on calcareous fine textured lacustrine 
material. They are found on gently undulating to gently rolling 
topography. 
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Kathleen soi1 profiles have a thin organic L-H horizon and may 
have a thin organic-minera1 Ahe horizon overlying a pale brown or 
light gray Ae horizon that is relatively thick. The Bt horizon is 
dark grayish brown and the C horizon is yellowish brown and is 
moderately calcareous. 

The following is a description of a typical Kathleen silt loam: 

Thickness 
Hodon in. cm. 

L-H 1 2.5 
Ae 6 15 

AB 2 5 

Bt 10 25 

BC 8 20 

Ck at 27 at 67.5 Olive brown (2.5Y 414, moist) silty clay. pH 7.6 

Description 

Dark grayish brown leaf litter. pH 6.4 
Light gray (10YR 7/2, moist) silt loam, platy, 
friable. pH 6.3 
Grayish brown (10YR 5/2, moist) silty clay loam, 
weak, fine subangular blocky, friable. pH 5.9 
Dark brown (1OYR 4/3, moist) silty clay, sub- 
angular blocky, firm. pH 5.6 
Brown (10YR 5/3, moist) silty clay, massive, firm. 
pH 6.1 

Glory Series (Gy.) 

Glory soils are well-drained Orthic Gray Wooded soils develop- 
ed on medium to coarse textured pitted deltaic material. The 
topography is complex and ranges from gently rolling to hilly. 
The depressional areas may be filled with water or peat. 

This soi1 is characterized by a fairly deep Ae and a Bt horizon 
that has thin bands of fine textured material separated by slightly 
more coarse textured interband material. These bands are thin, 
1 inch or less, but are a distinctive feature of the profile. The 
calcium carbonate content of the parent material is Iow and 
generally occurs in patches rather than being dispersed throughout 
the parent material. There is the occasional stone throughout the 
profile. 

The following is a description of a Glory silt loam: 

Horizon 

L-H 
Ae 

Bt 

Thickness 
in. cm. 

2 5 
8 20 

14 35 

BC 34 85 

C at 58 at 145 

Description 

Deciduous leaf litter. pH 6.6 
Pale brown (10YR 6/3, dry) silt loam, platy, slightly 
hard. pH 6.2 
Yellowish brown (10YR 5/4, moist) matrix with 
occasional dark brown (10YR 4/3, moist) bands 
that are about one inch thick. Matrix is silty clay 
loam and bands are silty clay. The Bt has weak 
subangular blocky structure, firm. pH 6.1 
Light yellowish brown (2.5Y 6/4, moist) silt loam 
matrix with occasional bands of yellowish brown 
(10YR 5/4, moist) silty clay loam, massive, firm. 

pH 6.4 
Light yellowish brown (2.5Y 6/4, moist) silt loam, 
stratified deltaic material. pH 5.8 
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Tolman Series (TO.) 

The Tolman soils are moderately well drained Orthic Gray 
Wooded soils developed on medium textured alluvial-lacustrine 
material. They are usually stone-free. The topography is complex 
and varies from undulating to rolling. Till is usually encountered 
at depths ranging from 4 to 10 feet. 

The following is a description of a Tolman silt loam: 

Horizon 
L-H 
Ahe 

Ae 

AB 

Bt 

BC 

Ck 

IICk 

Thickness 
in. cm. 

1 2.5 
1 2.5 

6 15 

7 17.5 

14 35 

25 62.5 

11 27.5 

at 65 at 162.5 

Description 
Deciduous leaf litter. 
Dark brown (10YR 4/3, dry) silt loam, granular, 
slightly hard. pH 6.2 
Pale brown (10YR 6/3, dry) silt loam, platy, slightly 
hard. pH 5.8 
Yellowish brown (10YR 5/4, moist) silty clay loam, 
fine subangular blocky, friable. pH 5.7 
Brown (10YR 5/3, moist) clay loam, subangular 
blocky, firm. pH 5.5 
Dark brown (1OYR 4/3, moist) loam, massive, firm. 
pH 5.3 
iight olive brown (2.5Y 5/4, moist) silt loam, often 
stratified lenses of silts and sands. 
Grayish brown (10YR 5/2, moist) loam to clay 
loam, till. pH 7.2 

CUIP (CU.) 

The Culp soils are well-drained Orthic Gray Wooded soils 
developed on coarse textured alluvial and alluvial-aeolian material. 
They are usually stone-free. The topography is complex and varies 
from undulating to rolling. 

The following is a description of a Culp loamy Sand: 
Thickness 

Horizon in. cm. DescriptZon 
L-H 1 2.5 Deciduous leaf litter. pH 6.9 
Ae 12 30 Pale brown (10YR 6/3, dry) loamy Sand, weak 

platy, loose. pH 6.1 
Bt 6 15 Dark yellowish brown (10YR 4/4, dry) fine sandy 

clay loam, weak subangular blocky, slightly hard. 
pH 6.5 

BC 18 45 Yellowish brown (10YR 514, dry) loamy Sand, 
single grain, loose. pH 6.5 

Ck at 40 at 100 Pale brown (10YR 6/3, dry) loamy Sand, loose. 
pH 8.0 

Modeste Series (Md.) 
Modeste soils are well-drained Orthic Gray Wooded soils de- 

veloped on residual material (Paskapoo Formation). They occur 
on level to hilly topography. 

Fragments of weathered bedrock are found within the solum 
and some textural variation occurs in these profiles because the 
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parent material (Paskapoo bedrock) ranges from coarse textured 
sandstone to siltstone. Bedrock exposures cari be seen in many of 
the road cuts. Lime cari sometimes be seen in the lower C horizon 
along root channels. 

The following is a description of a Modeste sandy loam: 
Thickness 

Horizon in. cm. 

L-H 1 2.5 
Ae 5 12.5 

AB 5 12.5 

Fit ‘18 45 

C at 29 at 72.5 

Description 

Deciduous leaf litter. pH 5.5 
Pale brown (10YR 6/3, dry) sandy loam, platy, 
slightly hard. pH 5.3 
Dark yellowish brown (10YR 4/4, moist) sandy 
loam, weak subangular bloeky, friable. pH 5.5 
Olive brown (2.5Y 4/4, moist) sandy clay loam, 
weak subangular blocky, firm. pH 5.5 
Light olive brown (2.5Y 5/4, moist) loamy Sand, 
slightly consolidated medium grained sandstone. 
pH 6.3 

Nakamun Series (Nk.) 

Nakamun soils are moderately well drained Solodic Gray 
Wooded soils developed on till of Edmonton Formation origin. 
They are found on undulating to gently rolling topography. Some 
stones are found throughout the profile. 

Nakamun soils have an L-H horizon, a very thin Ah, a well 
developed Ae horizon, a relatively thick AB, a stained blocky Bt 
horizon, with a calcareous and weakly saline C horizon. 

The following is a description of a Nakamun loam: 
Thickness 

Horizon in. cm. 

L-H 1 2.5 
Ah 1 2.5 

Ae 4 10 

AB 6 15 

Btnjl 7 17.5 

Btnj2 12 30 

Cks at 31 at 77.5 

Clouston Series (Cl.) 

Description 

Deciduous leaf litter. pH 6.2 
Very dark grayish brown (IOYR 3/2, dry) silt loam, 
granular, slightly hard. pH 6.1 
Light brownish gray (1OYR 6/2, dry) loam, platy, 
slightly hard. pH 6.1 
Brown (IOYR 5/3, dry) clay loam, subangular 
blocky, hard. pH 5.9 
Dark grayish brown (10YR 4/2, dry) clay loam, 
stained, weak prismatic breaking to blocky, hard. 
pH 5.1 
Very dark grayish brown (10YR 3/2, dry) clay 
loam, weak prismatic breaking to blocky, less stain- 
ing than Btnjl, very hard. pH 5.3 
Light brownish gray (2.5Y 6/2, dry) clay loam, 
till. pH 7.5 

Clouston soils are rapidly drained Orthic Gray Wooded soils 
developed on gravelly outwash materials. The topography is 
usually level to gently sloping. 
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Clouston soils have a11 the major horizons of the Gray Wooded 
soils but they are usually weakly expressed. 

The following is a description of a Clouston loamy Sand: 
Thickness 

Horizon in. cm. Description 
L-H 1 2.5 Deciduous leaf litter. 
Ah 1 2.5 Very dark grayish brown (10YR 3/2, dry) loamy 

Sand, weak granular, loose. 
Aej 6 15 Pale brown (10YR 613, dry) loamy Sand, weak 

platy, Ioose, some stones. 
Btj 9 22.5 Yellowish brown (10YR 5/4, moist) gravelly loam, 

amorphous, loose, some fine textured material tends 
to cling to the stones and rootlets. 

c at 17 at 42.5 Brown (10YR 5/3, moist) grave1 and loamy Sand. 

Caroline Series (Ca.) 

Caroline soils are well-drained Bisequa Gray Wooded soils 
developed on stone-free, medium textured, alluvial-lacustrine 
parent material. Till is usually found at 3 to 5 feet from the sur- 
face. They are usually found on gently undulating to undulating 
topography. The associated soils are usually Humic Gleysols and 
Organic soils. 

The Caroline series, and other Bisequa Gray Wooded soils, are 
distinguished from Orthic Gray Wooded soils on the basis of the 
occurrence in the Upper portion of the profile of a light colored Ae 
horizon underlain by a brighter colored Bfj horizon. These 
horizons represent the initial formation of a Podzol soi1 within the 
Ae horizon of an older Gray Wooded soil. This uppermost horizon 
sequence is underlain by the older Gray Wooded Ae and Bt 
horizons. 

The following is a description of a Caroline silt loam: 
Thickness 

Horizon in. cm. Description 
L-H 2 5 Deciduous and coniferous leaf litter. pH 4.7 
Ae 2 5 Light gray (10YR ‘7/2, dry) silt loam, fine platy, 

soft. pH 4.7 
Bf 2 5 Pale brown (10YR 613, dry) silt loam, fine granular, 

soft. pH 5.1 
Ae2 6 15 White (10YR 7/2, dry) silt loam, platy, slightly 

hard. pH 5.6 
Btl 8 20 Yellowish brown (10YR 5/4, dry) clay loam, sub- 

angular blocky, slightly hard. pH 5.5 
Bt2 12 30 Yellowish brown (10YR 516, moist) clay loam, 

subangular blocky, firm. pH 5.3 
Ck at 32 at 80 Olive brown (2.5Y 4j4, moist) sandy loam. pH 7.4 

O’Chiese Series (Oh.) 

O’Chiese soils are moderately well drained Bisequa Gray Wooded 
soils developed on till. They occur in association with Hubalta soils 
and are developed on the same parent material. The occurrence of a 
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thin brown Bfj between the two lighter colored Ae horizons dis- 
tinguishes them from Hubalta soils. The topography is usually 
undulating to gently rolling. Stones may be found throughout the 
profile. 

The following is a description of an O’Chiese silt loam: 
Tlzickness 

Horizon in. C??L 

L-H 2 5 

Ae 2 5 

Bfj 2 5 

Ae2 3 7.5 

Bt 12 30 

BC 20 50 

Ck at 41 at 102.5 

Prentice Series (Pc.) 

Descriptiolz 
Deciduous leaf and coniferous needle litter. pH 
6.0 
Light gray (10YR 7/1, dry) silt loam, fine platy, 
soft. pH 4.7 
Pale brown (10YR 6/3, dry) silt loam, granular, 
soft. pH 4.7 
Very pale brown (10YR 7,‘4, dry) silt loam, coarse 
platy, slightly hard. pH 4.8 
Dark grayish brown (10YR 4/2, moist) clay, pris- 
matic breaking to blocky, firm. pH 5.0 
Very dark grayjsh brown to dark grayish brown 
(10YR 3/2-4/2, moist) clay loam, prismatic break- 

ing to blocky, firm. pH 5.3 
Dark grayish brown (10YR 4/2-2.5Y 4/2, moist) 
clay loam, till. pH 7.0 

Prentice soils are well-drained Bisequa Gray Wooded soils 
developed on coarse textured calcareous alluvial-aeolian material. 
They are stone-free and found on undulating to rolling topography 
which is often dune-like. The soils are usually associated with 
Organic soils which occupy the depressional areas. There is con- 
siderable variation in the thickness of the horizons. Also, when 
moist, the colors are intensified and the horizons are readily 
discernable, however upon drying the colors tend to become less 
distinct. 

The following is a description of a Prentice sandy loam: 
Thickness 

Horizon in. cm. 
L-H 1 2.5 
Ae 2 5 

Bf 5 12.5 

Ae2 8 20 

Bt 10 25 

Ck at 26 at 65 

Horburg Series (Hb.) 
Horburg soils are 

Desc@tion 
Mostly pine needle debris. 
Gray (10YR 6,/1, dry) sandy loam, single grain, 
loose. pH 5.8 
Light yellowish brown (10YR 6/4, dry) sandy loam, 
weak granular to single grain, soft. pH 5.8 
Very pale brown (10YR 7/3, dry) sandy loam, 
weak platy to single grain, soft. pH 6.1 
Yellowish brown (10YR 5/4, dry) sandy loam, 
weak coarse blocky, breaking to weak subangular 
blocky, slightly hard. pH 5.5 
Light brownish gray (10YR 6/2, dry) Sand, single 
grain. pH 7.6 

imperfectly to well-drained Bisequa Gray 
Wooded soils developed on coarse outwash material. Grave1 is 
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found at depths of 10 to 24 inches. These soils are usually found 
on old river terraces. The topography is usually level to very 
gently sloping. The Upper portion of this profile is similar to the 
Prentice soil. 

The following is a description of a Horburg silt loam: 
Thickness 

Horizon in. cm. Description 

L-H 2 5 Pine needles primarily. pH 4.4 
Ae 2 5 Pinkish gray (7.5YR 6/2, moist) silt loam, weak fine 

platy to single grain, loose. pH 4.9 
Bf 6 15 Yellowish brown (10YR 5/6, moist) silt loam, granu- 

lar, very friable. pH 5.8 
Ae 2 5 Pale brown (10YR 6/3, moist) sandy loam, platy 

to single grain, very friable. pH 5.5 
Bt at 10 at 25 Yellowish brown (10YR 5/4, moist) loam, weak 

coarse blocky firm. pH 5.5. This horizon is 
often found in the top portion of the gravel. 

IICk at 12 at 30 Gravel. 

Baptiste Series (BP.) 

Baptiste soils are well to rapidly drained Orthic Podzols 
developed on coarse textured alluvial-aeolian parent material. 
They are found on undulating to rolling dune-like topography. This 
soi1 is stone-free. Organic soils are associated with Baptiste soils 
and are found in the depressional areas. 

There is considerable variation in the depth of Ae and Bf. The 
BC is often absent. When moist, the colors are intensified and the 
horizons are very readily discernable but become less distinct with 
drying. This soi1 cari be distinguished from the Bisequa Gray 
Wooded soils by the pronounced brown color of the Bf and the lack 
of a firm structural Bt horizon. 

The following is a description of a Baptiste loamy sand: 
Thickness 

Horizon in. cm. Description 

L-H 1 2.5 Usually pine needle litter. pH 4.6 
Ae 3 7.5 Light gray (IOYR 7/2, dry) loamy Sand, single 

grain. pH 4.9 
Bf 5 12.5 Light yellowish brown (10YR 6/4, dry) sandy loam 

to loamy Sand, granular, soft. pH 6.1 
BC 12 30 Very pale brown (10YR 7/3, dry) loamy Sand, 

single grain. pH 6.1 
C at 21 at 52.5 Pale brown (10YR 6,:3, dry) loamy Sand, single 

grain. pH 6.1 

Regosolic Soils 

Regosolic soils are soils that lack distinct horizon development 
or exhibit weakly expressed eluvial and illuvial horizons. The 
former are classified as Regosols and the latter Podzo Regosols. 
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Regosolic soils may have a discernible non-chernozemic Ah horizon. 
In this area they occur mainly on the river flats. 

Alluvium (Av.) and Beach Sands (B.S.) 
These soils form an undifferentiated complex and are elassified 

primarily on the basis of parent material. They Iack distinct 
horizon development but may have buried Ah horizons. 

Alluvium is found principally along the floodplains of the North 
Saskatchewan and Pembina Rivers. The soils on the Upper benches 
are usually imperfectly drained, those on the lower benehes are 
poorly to imperfectly drained, and some adjacent to the rivers are 
subject to periodic flooding. The texture varies considerably, both 
horizontally and vertically, although sandy Ioam and silt Ioam 
textures are the most common. Grave1 is often encountered near 
the surface. The gravelly soils were not separated out on the scale 
of mapping used. The alluvium found in the North Saskatchewan 
River valley is usually moderately calcareous; those in the Pembina 
floodplains are usually Iow in lime carbonate content. 

Codesa Series (CO.) 
Codesa soils are moderately well drained Cutanic Podzo Rego- 

sols developed on coarse textured relatively shallow outwash or 
alluvial deposits that overlie till or lacustrine deposits. The depth 
of the overlying material is usually less than 30 inches. These soils 
are found on gently undulating to rolling topography. 

Codesa soils have a thin L-H horizon, a relatively thick Ae 
horizon, and a very weakly expressed Btj horizon. In previous 
soi1 survey reports the Codesa series was classified as Orthic Gray 
Wooded. Because of their origin the Codesa soils vary widely in 
texture, sandy loam being the most common. 

The following is a description of a Codesa silt loam: 
Thickness 

Horizon in. cm. Description 
L-H 2 5 Deciduous leaf litter, slightly decomposed in lower 

portion, pH 6.2 
Ae 5 7.5 Pale brown (10YR 6/3, dry) silt loam, platy, 

slightly hard. pH 5.1 
Btj 8 20 Brown (10YR 5/3, dry) sandy loam, single grain, 

slightly hard, occasional thin loamy sand bands 
present. pH 4.9 

IIBtj 18 45 Dark brown (10YR 4/3, moist) clay loam, sub- 
angular blocky, firm. pH 4.3 

IIC at 33 at 77.5 Light olive brown (25Y 5/4, moist) clay loam, 
till. pH 6.1 

Gleysolic Soils 

Gleysolic soils are associated with wetness due to restricted sur- 
face runoff or a high water table. They may have organic surface 
horizons up to 12 inches in thickness and the subsoils usually show 
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gleying or mottling; that is du11 bluish gray overall colors or 
reddish yellom mottles. In the map area two great groups, the 
Humic Gleysol and the Eluviated Gleysol have been recognized. 
The former are distinguishable by the presence of a fairly thick Ah 
horizon and no Ae horizon whereas the latter soils in this area are 
typified by a thin Ah horizon and a distinct Ae horizon. At the 
subgroup level of categorization these soils are called Orthic Humic 
Gleysol and Low Humic Eluviated Gleysol respectively. Four soi1 
series in this order were mapped in this area and are described 
below. 

Onoway Series (On.) 

Onoway soils are Orthic Humic Gleysols developed on till. They 
are imperfectly to poorly drained soils found in depressions between 
the hillocks in the areas of hummocky dead ice moraine. 

These soils have organic (L-H) horizons, a fairly thick Ah 
horizon that becomes somewhat lighter in color with depth, and 
du11 colored Bg and Cg horizons showing varying degrees of 
mottling. Some stones are found throughout the profile. 

The following is a description of an Onoway loam: 

Horizon 
L-H 

Ah 

Ahe 

Bg 

BCg 

Ck 

Thickness 
in. cm. 

3 7.5 

6 15 

2 5 

10 25 

9 22.5 

at 30 at 75 

Description 
Deciduous leaf litter slightly decomposed in lower 
portion. pH 6.7 
Black (XYR 2 1, moist) loam, granular, friable. 
pH 6.8 
Very Clark gray (10YR 3/1, moist) silt loam, coarse 
platy, friable. pH 7.0 
Grayish brown (10YR 5/2, moist) loam with 
brownish yellow (IOYR 6,/6, moist) mottles, fine 
subangular blocky, firm. pH 7.3 
Dark grayish brown (10YR 4 2, moist) clay loam, 
with yellowish brown (10YR 5/6, moist) mottles, 
subangular blocky, firm. pH 7.6 
Dark grayish brown (10YR 4,‘2, moist) clay loam 
with yellowish brown (IOYR 5,‘6, moist) mottles, 
calcareous till. pH 7.6 

Raven Series (Rv.) 
Raven soils are imperfectly to poorly drained Orthic Humic 

Gleysols developed on fine textured, stone-free, lacustrine material. 
The topography is level to depressional (Figure 15). 

The following is a description of a Raven silty clay loam: 
Thickness 

Horizon in. cm. Description 
F-H 2 5 Fairly well decomposed deciduous leaf litter. pH 

6.5 
Ah 8 20 Black (10YR 2 1: dry) silty clay loam, granular, 

hard, lower portion of this horizon may grade to 
a dark gray color. pH 6.8 
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Thickness 
Horizons in. cm. Description 

W 2 5 Dark gray (5Y 4/1, moist) silty clay, coarse blocky, 
firm, some mottling. pH 7.1 

W 9 22.5 Dark gray (5Y 4/1, moist) silty clay, massive, firm. 
pH 7.3 

Ckg at 21 at 52.5 Dark gray (5Y 4,/1, moist) heavy clay. pH 7.6 

Figure 15-An area of Raven mils utilized for forage production on the Paddle River 
floodplain. 

Codner Series (Cn.) 

Codner soils are imperfectly to poorly drained Orthic Humic 
Gleysols developed on alluviaI-lacustrine material. The texture 
ranges from loamy sand to loam. The topography is level to de- 
pressional. 

These soils have 3 to 12 inches of sedge peat overlying a fairly 
thick Ah horizon and a mottled Bg horizon. The Cg horizon is 
usually stratified and mottled. 

The following is a description of a Codner sandy loam: 
Thicbtess 

Horizon in. cm. Description 
F-H 3 7.5 Fairly well decomposed grass or sedge peat. pH 6.5 
Ah 8 20 Very dark grayish brown (10YR 3/2, moist) sandy 

loam, granular, friable. pH 6.5 
Bg 15 37.5 Dark grayish brown (10YR 4/‘2, moist) loam with 

yellowish brown (10YR 5/6, moist) mottles, mas- 
sive, friable. pH 6.5 
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Thickness 
Horizon in. cm. Description 

cg at 26 at 65 Dark grayish brown (10YR 4j2, moist) sandy loam, 
with yellowish brown (10YR 5/6, moist) mottles, 
occasional thin strata of Sand and grave1 to 60 
inches from surface. pH 6.0 

Demay Series (Dy.) 

Demay soils are poorly drained Low Humic Eluviated Gleysols 
developed on till. Stones may be found throughout the profile. 
These soils are often found in association with gleyed Gray Wooded 
soils. An organic surface layer of variable thickness, and well 
developed Aeg and Btg horizons typify this soi1 profile. The sub- 
soi1 is usually du11 colored with bright mottles. 

The following is a description of a Demay loam: 
Thickness 

Horizon in. cm. 

L-H 2 5 
Ahe 2 5 

Aeg 5 12.5 

AR 5 12.5 

Ezgl 11 27.5 

l3tg2 9 22.5 

Ck at 34 at 85 

Organic Soils 

Description 

Partially decomposed leaves and moss. pH 6.1 
Gray (10YR 5/1, dry) Ioam, granular to platy, 
soft. pH 5.7 
Light gray (10YR 7/2, dry) loam, platy, slightly 
hard, with brownish yellow (10YR 6j5, dry) 
mottles. pH 5.9 
Light brownish gray (10YR 6/2, dry) sandy clay 
loam, coarse platy to fine subangular blocky, 
slightly hard with prominent brownish yellow 
(IOYR 6/5, dry) mottles. pH 5.5 

Grayish brown (10YR 5/2, dry) clay loam, sub- 
angular blocky, hard, prominent brownish yellow 
(10YR 6/5, dry) mottles. pH 5.5 
Grayish brown (IOYR 5/2, dry) clay loam, pris- 
matic breaking to blocky, hard, brownish yellow 
(10YR 6 5, dry) mottles. pH 5.7 
Light brownish gray (10YR 6/2, dry) clay loam, 
few brownish yellow (IUYR 6/5, dry) mottles, till. 
pH 7.6 

Soils with more than 12 inches of consolidated or more than 
18 inches of unconsolidated organic material on the surface 
are classified as Organic soils. In the Wabamun Lake map area 
two types of Organic soils have been mapped-one is a fine fibric 
peat developed from sedge while the other is a coarse fibric peat 
developed from sphagnum moss. In the Buck Lake map area this 
separation yas not made since in many instances the sedge and 
sphagnum peats are SO intimately mixed that their separation 
was impractical. 

In the map area the organic deposits range from 1 to over 10 
feet in thickness. Usually the most decomposed portion of the soi1 
profile lies immediately over the minera1 soil. In general the 
Organic soils have formed in enclosed basins. 
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Eaglesham Series (Eg.) 

The Eaglesham soils occur in association with nearly a11 the soils 
in the mapped area. They are characterized by an accumulation of 
sedge peat which varies widely with respect to stage of de- 
composition, and depth. The topography is usually depressional 
(Figure 16). 

A typical profile is described as follows: 
Thickness 

Hwizon in. cm. Description 

1 14 35 Very dark qrayish brown (IOYR 3/2, moist) fairly 
well decomposed sedge peat. pH 6.6 

II 10 25 Very dark gray (10YR 3,‘1, moist) well decom- 
posed fibrous peat, few original fibres recogniz- 
able. pH 6.4 

III 6 15 Black (10YR 2/1, moist) mixed mineral-organic 
layer. 

IV 16 40 Very dark grayish brown (10YR 3/2, moist) fairly 
well decomposed fibrous peat. pH 6.5 

v at 46 at 115 Gray (10YR 5/1, moist) sandy clay loam. 

Figure S-An area of Eaglesham mils adjacent to Lov&er Lake. 

Kenzie Series (Kz.) 

Kenzie soils are characterized by an accumulation of sphagnum 
peat. They are found in this area in association with other soils, 
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especially Eaglesham, Hubalta, Cooking Lake and Maywood soils. 
The topography is usually depressional. 

A typical profile is as follows: 
Thickness 

HoItzon in. cm. 

1 6 15 

II 6 15 

III 6 15 

IV 6 15 

V 4 10 

VI at 28 at 70 

Description 

Dark reddish brown (5YR 3/4, moist) relatively 
undecomposed sphagnum moss. pH 4.1 
Reddish brown (5YR 4/4, moist) relatively un- 
decomposed sphagnum moss. pH 4.8 
Mixed undecomposed reddish brown (5YR 4/4, 
moist) and partially decomposed very dark gray 
(10YR 3/1, moist) sphagnum peat. pH 5.3 
Very dark gray (10YR 3 11, moist) well decom- 
posed peat, occasional thin strata of undecom- 
posed material. pH 6.1 
Black (10YR 2/1, moist) well decomposed some- 
what granular peat. pH 6.5 
Gray (10YR 5/1, moist) clay. 

CHEMICAL AND PHYSICAL ANALYSES 

Table 9 shows the chemical and physical analyses data for some 
representative soils of the map area. The significance of some of 
these data to plant growth is discussed below. 

Soi1 Reaction (pH) 
The pH of the surface horizons of the soils of the map areas 

ranges from acidic (pH 5.0) to near neutral (pH 6.6). A neutral 
pH (7.0) is generally desirable for most of the field crops. A large 
proportion of the surface horizons analyzed are somewhat more 
acidic than neutral, but there has not been any experimental 
evidence in this area to suggest that liming the soi1 is beneficial. 
This is due, in part at least, to the fact that the subsoils are usually 
near neutral and that there is calcium (lime) in the subsoil within 
reach of the pIant roots. 

Carbon-Nitrogen Ratio 
The carbon-nitrogen ratio in the surface horizons gives some 

indication of the availability for plant growth of the nitrogen pre- 
sent in the soil. Generally if the ratio is 13 or less the nitrogen is 
more available than if the ratio is above that figure. Associated 
with this, however, is the total amount of nitrogen present. 
Podzolic soils are leached soils and usually there is little organic 
matter and/or nitrogen present in the virgin soils. 

Cation Exchange 
Cation exchange capacity in soi1 is a function of the clay and 

organic matter contents. The higher the exchange capacity the 



TABLE 9 
CHEMICAL AND PHYSICAL ANALYSES OF REPRESENTATIVE SOIL PROFILES FROM THE BUCK LAKE AND WABAMUN LAKE MAP AREAS 

erg. Exchangeable Cations-c/o 
Parti& Size 

Base caco3 Distribution-% 
Horizon Thickness PH N C C/N H Na K Ca Mg T.E.C. Sat. Ca/Na equiv. Sand Silt Clay Texture 

in. cm. % % ratio me/100g % ratio % <2p <.2 
P 

1. Soils developed on till of Edmonton Formation origin 
(a) Uncas serics-Orthic Dark Gray Wooded 

L-H 

2 5 2.5 10 “6.1 6.1 ..o,23 0.04 “3.58 ïs 

BF 10 a 

ïï 12 

25 5 5.4 5.6 0.03 0.05 0.46 E 15 9 8 
BC 10 25 5.2 0.03 8 

(b) Coopg L;kge ~““-0’1434 Gr;y99Wooded 
L-H 
Ah 2.5 5.2 0.72 11.48 1: 

3 

Ao 6 0.05 0.41 :: 
Bt” 6 :; 1s 5.6 4:; 0.04 0.05 0.43 0.46 10 Fi 

s 
BC 14 35 4.8 0.03 0.40 13 7 
C at 34 at85 5.8 0.05 

(c) Thoyby spes-Bz;k Solod 
L-H r 
Âe 2 10 5 5.5 5.8 “0.35 0.06 4.15 

0% 
:4 

AB 2 3: 4.9 0.07 

o:s1 

10 21 

Bnt 12 5.2 0.05 
10 

Csk at 22 at 55 7.0 16 
(d) Solonetz 

L-H Dni;tcr sc;ics-Gra; r 1.32 14.12 11 
Ah 0.59 g :5 

ci: 

; 2.5 5.5 

7.5 7.5 5.5 5.0 

E 

12 
Bnt 8 20 4.8 

0.09 0.08 0:55 32 21 
0.09 0.95 1: 14 

BC 10 25 6.6 0.05 1 
CS at 27 at 67.5 7.5 0.06 

2. Soils dcvclopcd on till of Paskapoo Formation 
(a) Brep se$e-Ort6y;c 2.0~ Wooded 

L-H 42.19 21 
Ae r 12.5 5.3 

i 42.5 7.5 5.0 4.7 

0.04 0.68 17 

fit 

at 47 a7 at 117.5 50 5.3 7.4 

0.04 0.03 E4 2 

:k 0.03 0.02 0.45 0.35 :: 

; 
: 
1 

1 

i 

: 
1 

2 
2 

:8 
18 

4 
1 

:4 
19 

i 
2” 
2 

i 
3 

: 
1 

3 
2 
1 
1 

4” 

2 
3 
1 

4 

i 
1 

;s 
74 
70 
70 
68 

1; 
15 

é: 

24% 
9.6 

17.3 
25.0 
25.5 

10 
1 

:3 
22 
23 

100.8 
53.4 

8.2 
20.5 
27.3 
23.5 
25.7 

20 38.7 
15 25.7 
29 8.4 
23 22.4 
28 29.2 

22 
22 

2 
34 
39 

!o” 
3 

2: 

61.1 
32.3 

8.3 
16.1 
23.1 
24.0 

134.2 
8.2 

19.1 
21.6 
26.4 0.2 

4.2 

12 

307 

% 
38 

29 
18 

45 
38 

:3” 
28 
35 

2 

Silt loam 
Silt loam 
Silt loam 
Clay loam 
Clay loam 

Silt loam 
Silt loam 
Clay loam 
Silty clay 
Clay loam 
Clay loam 

Clau loam 
Silt loam 

C!a: loam 
Clau loam 

Loam 
Silt loam 
Silt loam 
Clay loam 
Clay loam 
Clay loam 



Horizon Thickncss 
in. cm. 

Particle Size 
erg. Exchangeable Cations-% Base CaCO3 Distribution-‘% ~- 

PH N C C/N H Na K Ca Mg T.E.C. Sat. Ca/Na equiv. Sand Silt aay Texture 

‘70 % ratio me/100g %, ratio % <2p -=xp 

(b) Hubalta scrics-Orthic Gray Wooded 

L-H 
ÂB 

9 7.5 1.10 1 
22.5 7.5 5.9 5.2 0.05 0.06 -0.47 9 

1: 
2 

; zz 

ii!2 30 ii 

75 

20 75 4.8 4.8 0.04 0.03 0.48 12 10 ; : 1 2 1 72 70 
Ck at54 at135 7.0 0.03 

3. Soils developed on mcdium to fine textured lacustrine sediments 

(a) Mayla scries-Orthic Dark Gray Wooded 

2 5 1:s 
Ae 2 5 
B"t" 11 2 27.5 5 4.6 4.6 0.67 9 

Ck, 7 17.5 Ck-r at 29 at 72.5 ;:6 

(b) Ma;wood ;eJies-Orthic Gray Wooded 
L-H r 
Ah 1 2.5 5.5 0.38 
AB : 7.5 7.5 5.5 5.2 0.11 0.10 

BC 10 7 25 17.5 5.0 6.0 g:g; 

Ck; at31 6 at 77.5 15 7.5 7.4 0.05 0.05 .: 

ICI Raven series-Orthic Humic Gleusol 
ii 9 15 7.5 25 1.38 1.18 40.14 16.95 29 

g 4 10 7.5 6.8 7.1 0.06 0.28 3.10 0.81 :4 

CM at 16 at 40 7.6 0.03 0.48 :i 

(d) Highvalc stries-Orthic Gray Wooded 
L-H 2 5 6.1 0.67 11.7 17 
A0 7 17.5 

2.5 15 
64 
5.8 6.2 

Il.11 1.3 
0.50 o.i5 

12 
g:: ; 0.07 11 

Cl 24 
CZ 12 

3: 5.6 0::: 0.70 :i 
6.0 0.07 

c:, at60 at150 6.2 0.05 

84.4 
8.3 

30.6 
31.1 
23.8 

13 38.2 
17 14.4 
23 24.4 
24 48.6 

204 

2": 

3 
17 
13 

9 

2 
21 
20 
19 _. 

42.4 
29.4 
42.8 
55.7 

173.9 
111.6 

57.0 
36.3 

72.4 
27.1 
30.7 

12.4 

18 70 

EB Fi 
35 38 
29 34 

:; 
12 

2" 
2 

"61 
48 

33 
48 

<<. 
52 
57 

2": 

i: 
37 

5" 
2 

5 

0 

: 
0 

22 
i5 

s5 
63 
65 

7760 

44 
2”; 
37 

29 

4: 

6750 
50 
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greater the ability of the soi1 to retain certain plant nutrients against 
leaching. The base saturation percentage is a measure ot the 
amount of the total exchange capacity that is occupied by basic 
cations. A relatively high base saturation implies that adequate 
amounts of calcium, magnesium and potassium are available for the 
growing plant. 

Particle Size Distribution 

The particle size distribution indicates the amounts of Sand, silt 
and clay size particles that are present in a soi1 sample. The clay 
soils, that is those with 40 percent or more of clay size particles 
have high moisture holding capacity, high cation exchange capacity 
but often low permeability. The sandy soils on the other hand 
usually have low moisture and cation exchange capacities but high 
permeability. 

Analytical Methods 

Soi1 samples of a11 the major soi1 series were collected from 
undisturbed sites. The analytical procedures used for the various 
physical and chemical analyses were as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Mechanical Analysis-Pipette method of Kilmer and Alex- 
ander as modified by Toogood and Peters, 1953, Can. J. Agr. 
Sci: 33:159-171. 
Reaction (pH)-Soi1 paste method of Doughty, 1941. Soi1 
Sci. 22:135-138, and utilizing a Coleman glass electrode 
apparatus. 
Nitrogen-Kjeldahl method of Prince, 1945. Soi1 Sci. 59: 
47-52 using selenium as a catalyst. 
Organic Carbon-A.O.A.C. method, 8th Edition, 1955 Wash- 
ington, D.C. 
Exchange Capacity-A.O.A.C. ammonium acetate method, 
8th Edition, 1955, Washington, D.C. 
Exchangeable Cations-Beckman DUflame spectrophotom- 
eter method for sodium and potassium by Baker 1956, Soi1 
and Crop Sci. Soc. Florida Proc. 16: 272-282. Calcium and 
Magnesium by the E.D.T.A. method using Eriochrome Black 
T and Murexide indicators of Cheng and Bray Soi1 Sci. 
72:449, 1951. Exchange acidity was determined using barium 
acetate. 
Calcium Carbonate Equivalent-Method of Schollenberger, 
1945. Soi1 Sci. 59: 57-63. 
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APPENDIX 1 

SOIL INTERPRETATION 

The soils of the surveyed area were classified and mapped on a soi1 series 
basis. The series are differentiated on the basis of the soi1 parent material, the 
structure and color of the horizons of the profile and the chemical and physical 
constituents of the soi1 material. The soi1 areas on the map are mainly 
landscape units in which a single soi1 series or a specific combination of series 
occur. 

Al1 of the characteristics of a soi1 influences the way that soi1 responds to 
man’s effort to use it. TO attain the most desirable-most profitable-use of a 
soil, full recognition of its limitations and potentialities must be understood 
The following sections of this report attempt to interpret the soi1 characteristics 
of the map area in terms of productivity rating, land appraisal, soi1 manage- 
ment and the farm business. 

SOIL PRODUCTIVITY RATING 

A soi1 rating map accompanies this report. The purpose of this map is to 
show a comparative rating of the soils according to their inherent ability to 
~oo&x crops. Five categories or groups are used-one nonarable and four 

The method used for compilation of the rating map involves consideration 
of the physical characteristics of the area-soi1 type, degree of stoniness, topo- 
graphy, and drainage are a11 taken into account. Economie factors such as 
distance to markets are not considered, nor are local factors of climate such as 
hail incidence or local frost pockets. 

In general, the ratings given reflect the natural ability of the soi1 to produce 
crops. Group four soils are classed as poor to fair arable land, group five fair 
to fairly good arable land. group six fairly good to good arable land and group 
seven good to very good arable land. 

The rating map should be regarded as an average rating for a soi1 area 
rather than a specific rating for an individual land parce]. This is particularly 
applicable in areas where more than one soi1 type occurs. 

The rating of the soils of the surveyed areas is shown in Table 10. These 
ratings are given for the particular soi1 series on level to undulating topo- 
graphy. If the soi1 occurs on gently rolling topography the rating is reduced 
by one-half to one class; if on rolling topography it is reduced by one and 
one-half to two classes; if on hilly topography the area is usually considered 
nonarable. 

TABLE lO-Soi1 produetivity rating for the soi1 series of the Buck Lake and Wabamun 
Lake areas if on nndulating topography. 

Rating Glass Soi1 Series 

P-W-Pasture and Woodland 

4-Poor to Fair 

5-Fair to Fairly Good 

Kawood, Clouston, Beach Sand, Eaglesham, Kenzie, 
Horburg, Baptiste. 
Kavanagh, Dnister, Prentice, Culp, Modeste, Bright- 
bank, Demay. 
Ferintosh, Ministik, Thorsby, Lowater, Cooking Lake, 
Breton, Hubaita, Maywood, Highvale, Kathleen, Glory, 
Tolman, Nakamun, Leith, Alluvium, Codesa, Onoway, 
Raven, Codner, Caroline, O’Chiese. 

B-Fairly Good to Good 

‘7-Good to Very Good 

Majeau, La Nonne, Wabamun, Uncas, Macoia, Keep- 
hilis, Judah, Carvel, Dekalta, Benalto. 
Peace Hills, Ponoka, Cygnet, Mewassin, Mica, Winter- 
burn. Rimbey, Faiun. 



70 Report No. 87 

Table 11 shows in summary the acreage of each of the land rating categories 
in the Buck Lake and Wabamun Lake map areas. 

TABLE Il-Summary of soi1 productivity rating acreages for the Buck Lake and 
Wabamun Lake map areas. 

percent of 
Rating Glass Acreage Total Area 

P&ure and Woodland 704,000 26.0 
4 612,000 22.7 
5 845,000 31.3 
6 334,000 12.4 
7 , 83,000 3.1 

Water 124,000 4.5 
Total 2,702,OOO 

SOIL CLASSIFICATION IN RELATION TO LAND ASSESSMENT 

H. Gerlock* 

Rural lands are assessed on the basis of their productive capacity by the 
application of a soi1 rating method which takes into consideration a11 the 
observable physical characteristics of the soi1 profile. The characteristics 
considered are great soi1 group, color and depth of the surface horizon, soi1 
texture throughout the profile, nature of the subsoil, salinity as observed by 
its affect on plant growth, topography, and degree of stoniness. Percentage 
rating schedules have been established for each of these characteristics or 
factors with the optimum condition for each having a rating of 100 percent and 
the less than optimum condition having a lower rating depending on how that 
condition influences yieId. For example, the Black soils have a rating of 100 
percent for soi1 group, the Dark Brown soils are rated 70 percent, Dark 
Gray rated 85 percent, and the Gray Wooded rated 60 percent. These basic 
soi1 group ratings are further conditioned by ratings reflecting significant 
differences in color or depth of surface horizons. Similar schedules apply to 
the other factors mentioned. The assessment rating method also includes 
percentage considerations for external features which affect the costs of pro- 
duction such as irregular shaped fields and hazards to cultivation. In areas 
where late and early frosts occur a percentage deduction is made to reflect 
this restriction on the production of cereal crops. Arable lands still under 
tree caver are given ratings for this factor according to the size and density 
of trees present. A productivity index is also established for gleysolic soils 
by considering the type, depth and stage of decomposition of the organic 
matter, and the permeability of the subsoil. Organic soils (twelve inches or 
more of peat) are usually assessed at values reflecting their use for pasture 
or hay production. 

In the assessment of a soil, a percent rating for each of the profile char- 
acteristics is determined. The product of these ratings represents an index in 
terms of percent which relates that particular soi1 to other soils in the 
Province. This productivity index is converted to a value for assessment pur- 
poses by applying it to a basic dollar value established for the most productive 
or 100 percent soil. The rating process is applied on a quarter section basis. 
The value obtained is then conditioned by making percent additions or sub- 
tractions for location in relation to urban centres and for distance to these 
centres according to the nature of the roads available. This final calculation 
determines the assessed value of the parcel. 

The soi1 surveyor prepares a soi1 map using the soi1 series as the basic map 
unit. Soils are examined at the road allowance and the lines extended between 
observations using aerial photos in addition to on-the-ground observations. 
Although the surveyor draws in a soi1 boundary, it is understood that 
generally there is no Sharp demarcation between one soi1 type and another. 

* Superviser, Farm Land Assessment, Department of Municipal Affairs, Edmonton. 



Soi1 Survey of the Buck Lake and Wabamun Lake Areas 71 

The assessor, using the soi1 maps as a base, makes transects inside the quarter 
section boundary. He must be able to recognize the soi1 types and the soi1 
changes. The soi1 map prepared by the assessor is therefore usually in greater 
detail than the base map prepared by the soi1 surveyor. The assessor then 
transposes his data into a productivity index by considering profile character- 
istics inherent in soi1 classification and assessment procedures. 

The soi1 survey report also contains a soi1 rating map which grades soi1 
into eight categories, five of which are arable classifications and three are 
Pasture and/or Woodland. The assessor may consider these ratings to verify 
the productivity index of a particular profile but with the understanding that 
a designated area on the map could contain soils with a higher or lower 
ultilization rating than indicated. It is also understood that the assessment 
rating may contain external considerations that affect production costs that 
are not reflected in the basic soi1 rating. Similarly the three nonarable or 
Pasture and Woodland classification are not intended to separate the lands on 
the basis of available forage for grazing. For assessment purposes soi1 quality 
is considered but carrying capacity is primarily determined from the grass 
associations present. 

SOIL MANAGEMENT 
J. A. Toogood* 

Experimental work in soi1 management has been conducted in the Buck 
Lake and Wabamun Lake areas by the Soi1 Science Department of the 
University and by the Agricultural Research-Station at Lacombe. Most work 
has been done at Breton where permanent plots were set up in 1930. Other 
research centres have been Fallis, Stony Plain and Duffield. Leslieville, just 
south of the area, is another centre. Many fertilizer experiments have been 
placed on farmers’ fields throughout the area as co-operative projects with 
either the University or the Lacombe Station. The minera1 soils studied have 
been mainly Orthic Gray Wooded. Experiments on Organic soils have in- 
cluded both moss and sedge peats. Much of the research work in the area 
has concerned the role of sulphur but close attention has also been given to 
nitrogen and phosphorus, and to a lesser extent to potassium. Studies have 
been made of the effect of different kinds of trop rotation on yields, of the 
effect of rotation on the soils, of the effect of fertilizers on forage and grain 
quality, and of several other problems relating to management of the soils 
in the area. 

The main conclusion of this research concerns the value for agriculture 
of Gray Wooded soils. In their virgin state they have several faults, including 
the following: a low humus content, frequently a sulphur deficiency, low levels 
of avaibable nitrogen and phosphorus, and poor physical qualities. These soils 
pulverize easily. This leads to problems of erosion, soi1 crusting, and poor 
tilth. Crop yields on such soils are poor if nothing is done to correct the 
faults. Experiments at the Breton Plots and other experimental locations, 
and the experience of many good farmers in the area, have shown that under 
good management many Gray Wooded soils cari be improved and made to 
produce good yields. 

The importance of good management of Gray Wooded soils is shown by 
data from the Breton Plots. Here are average yields over the period 1930-1963 
for wheat grown on Breton silt loam under various systems of management: 
Wheat after fallow, no grass or legume rotation, no fertilizer 7.4 bu/ac/yr 
Wheat after fallow, no grass or legume rotation, with fertilizer 11.6 bu/ac/yr 
Wheat after fallow, no gras or legume rotation, manured 12.2 butactyr 
Wheat after fallow, no gras or legume rotation, manured & fertilized 
Wheat in 5-year rotation with ssss.es and lesurnes. no fertilizer 

13.5 bu/ac/yr 
13.9 bu/ac/vr 

Wheat in 5-&ar rotation with &sses and lezurnes, manured 26.5 bu/ac/;r 
Wheat in S-year rotation with grasses and legumes, fertilized 28.2 bu/ac fyr 
Wheat in 5-year rotation with grasses and legumes, manured & fertilized 32.7 bu/ac/yr 

* Head, Department of Soi1 Science, The University of Alberta, Edmonton, Alberta 
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Yields of oats and barley in the 5-year rotation at the Breton Plots have 
shown similar responses to good soi1 management. Average yield data for 
the 1930-1963 period are: 

Oats Barley 
No fertilizer 25.3 bu/ac/yr 13.5 bu/ac/yr 
Manured 42.5 bu/ac/yr 24.5 bu/ac/yr 
Fertilized 45.6 bu/ac,‘yr 26.4 bu/ac/yr 
Manured and fertilized 51.9 bu/ac/yr 32.5 bu/ac/yr 

Yields of a grass-legume forage mixture in the trop rotation on the Breton 
Plots show effects of manuring and fertilization; the following are average 
yields for the period 1930-1963: 

1st Year Hay 2nd Year Hay 
Yield of cured hay, with no fertilizer 10.8 cwt/ac 6.3 cwt/ac 
Yield of cnred hay, manured 25.8 cwt/ac 23.9 cwt/ac 
Yield of cured hay, fertilized 43.7 cwt/ac 42.3 cwt/ac 
Yield of cured hay, manured and fertilized 44.8 cwt/ac 47.8 cwt/ac 

The above data show what cari be done with a Gray Wooded soi1 main- 
tained under a fixed rotation and constant fertilizer treatment. A good soi1 
management program would be more flexible and make better use of manure 
and fertilizers than was possible on the Breton Plots. Under better manage- 
ment, yields in excess of those shown above could be expected. The 
economics of the use of rotations, manure and fertilizers on inferior soils 
remains to be studied in detail. There is little doubt, on the basis of 
preliminary studies, that the use of good trop rotations, the spreading of 
manure, and the application of the right kind and amount of commercial 
fertilizer, Will pay good dividends on capital investment. 

The extensive comoarison of fertilizers on the Breton Plots has shown that 
sulphur, nitrogen and phosphorus are the chief deficiencies. Co-operative 
experiments on other soils in the area covered by this report have revealed 
that these deficiencies are common, and the following general recommendations 
are considered valid for the whole area: 

Legumes and legume-grass mixtures Will usually require sulphur- 
containincr fertilizers. An estimated 65 Dercent of the soils are deficient 
in this element. These crops Will also require phosphorus in most cases. 
Responses to nitrogen applied at less than 20 Ib/ac have been very small 
but when applied at double or triple this rate responses have been good. 

Grasses require nitrogen, phosphorus, and in some cases sulphur, al- 
though in general they do not respond as markedly to sulphur as do the 
legume crops. Forage crops consisting only of grasses are not recom- 
mended because of their inferior feeding quality and comparativiely low 
yields. 
Grains should be grown in rotation with legumes or legume-grass 
mixtures. Fertilizers supplying nitrogen and phosporus should be used. 
As yet no widespread potassium deficiencies have been revealed, but the 
Lacombe Research Station and farmers in an area west of Ponoka have 
observed soils which show a marked response to added potash. 

The Alberta Soils Advisory Committee and the Department of Agriculture 
nublish a “Guide to Fertilizer Use.” This is revised from time to time as 
Eesearch and experience increases our knowledge. Farmers should secure a 
copy from their District Agriculturist in order to learn of the latest recom- 
mendations for the area. Specific fertilizer recommendations are available 
from the Provincial Soi1 Testing Laboratory. The District Agriculturist cari 
supply details on how to take soi1 samples and where to send them for testing. 

A limited amount of research on oeatv soils indicates the need for 
potassium, in addition to nitrogen and phosphorus, for crops grown on organic 
soils. This deficiency may not show up in the first year or two that a peat 
is cropped but may become very pronounced after a few crops bave. been 
removed. This results from the low minera1 content of Organic soils. 
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Research has revealed a number of other facts to keep in mind in manage- 
ment of soils in the area covered bv this reaort. Some of the soils mav have 
surface horizons which are slightl; acidic but it is not likely that lime or 
limestone would prove to be a useful supplement. There is usually a good 
supply of calcium, the important element m lime, within easy reach of plant 
roots. A second fact is the effect of soils and nutrient supply on trop quality. 
There is little doubt that along with increased yields, resulting from trop 
rotations and use of fertilizers, the farmer Will find the crops to be of superior 
quality. Research has shown that Gray Wooded soils cari be built up and 
improved by good management. Rich, virgin soils, on the other hand, cari be 
maintained in a highly productive state by careful attention to soi1 conservation 
measures. 

Safeguarding soils from water erosion should not be overlooked. Some of 
the heaviest summer storms in Alberta strike in this part of the province and 
precautions should be taken to prevent run-off, soi1 loss, and gullying. 
Practical control measures are: 

1. Minimize fallowing operations. With the good rainfall normally expected 
in this area fallowing is not necessary for conserving moisture. If 
fallowing is required for a specific reason, the value of a trash caver for 
controlling erosion should be kept in mind. Cultivate along the contour 
if possible and not up and down a slope. 

2. On long uniform slopes consider the use of contour strips of annual 
and perennial crops alternating with one another. Leave slopes that are 
subject to erosion in permanent grass. 

3. Where gullying is likely to occur seed down the watercourse to a per- 
manent caver of grass. 

4. Restore a11 trop residues to the soil. Apply a11 barnyard manure avail- 
able and do not burn stubble. 

5. Maintain a high level of organic matter in the soil. This Will assure good 
tilth and high water holding capacity. Grasses and legumes used in a 
trop rotation do an effective job of restoring organic matter to the soil. 

With the exception of the extreme eastern edge most of the soils of the map 
area belong to the Podzolic Order-in the main Orthic Gray Wooded. In 
general these soils are low in natural fertility and present many other manage- 
ment problems. They are however responsive soils and lie in an area where 
rainfall is usually adequate. It is doubtful if the rewards of good soi1 manage- 
ment Will be as great anywhere in the Province as in this area. 

POTENTIALS FOR FARMING 

T. A. Petersen* 

Soi1 surveys attempt to determine the physical limits of the soi1 in produc- 
ing various farm crops. Soi1 quality plus the climate for an area determine 
the ranges of crops which cari be. grown physically, and the relative yield 
potentials between these crops. 

The type of farming and the farm production which Will persist in an area 
is. however, also determined bv both economic and institutional factors. It is 
obvious of ‘course, that on certain soils with a given climate, it might be 
physically impossible to grow a trop even though a good market outlet were 
close at hand, with favorable prices. Conversely, it is also obvious that the 
most fertile soi1 might not be farmed profitably for a certain kind of pro- 
duction. because the market place was too far away, or because people in the 
market centres had not developed a taste for the product, or perhaps due to 
social custom or tradition which would affect demand. 

It is frequently forgotten that in between these two extreme examples there 
is a continuous and dynamic “tug-of-war” going on between the (1) natural, 

* Associate Professor, Department of Agricultural Economies, The University of 
Alberta, Edmonton. 
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(2) institutional, and (3) economic forces in deciding what type of production 
Will be the most economical for a particular region. The best type of farm 
business and production for an area Will therefore depend not only on the 
natural advantages in terms of soi1 quality, climate, and disease factors, but 
also such items as transport facilities, level of farm technology, tastes and 
customs of consumers and producers, government policies, market distances, 
and SO on. 

Frequently these social and economic factors overshadow the natural 
potential of the soi1 itself, in determining what farm operators cari most 
profitably do in a certain locality. Thus we may find for example, fluid milk 
production in an area physically best suited for wheat, simply because of the 
excellent local milk demand from a nearby City. Or we might not be sur- 
prised if a region best suited physically for the production of legumes and 
coarse grains, were found to be growing high valued seed crops because of 
high transport costs to the market. Certain areas may turn to vegetable 
production not because the soi1 is best suited to these crops, but because of the 
large and lucrative market outlet in a nearby city or northern mining town 
or perhaps because the settlers are particularly adept at vegetable growing. 
There are many examples of these situations in Alberta, and they point out 
the danger of making trop recommendations on the basis of natural char- 
acteristics alone, due not only to the additional social and economic factors, 
but also because of the dynamic nature of what is “best”. This ideal could 
be changed overnight by a new highway, railroad, or a new piece of farm 
research, or perhaps government legislation. The basic natural potential of 
soi1 and climate as reported in soils reports must therefore be modified to 
take in the effects of transportation facilities, available markets, government 
policies, and other factors affecting farming costs and returns, before sound 
recommendations cari be made regarding suitable types of farm business for 
an area. The most desirable situation is when these “other factors” coincide 
with the natural ability of the land to produce. 

An important factor in profitable farming is the local availability of farm 
supplies and other services, as well as an established marketing system where 
farm operators have the advantage of local facilities at reasonable cost. 
Transportation services in this area are generally quite adequate and farm 
operators are assured of local buying and selling facilities through the trading 
centers which have grown along the railways and paved highways. There is, 
however, a deficiency in local roads in some areas, and prospective farmers 
should assure themselves that their land has, or is potentially able to justify 
development of suitable local transportation facilities. 

The Buck Lake and Wabamun Lake area is rather well located with respect 
to existing and potential markets, considering not only Edmonton with a 
population of over one-third of a million, which lies some twenty miles east of 
the boundary, but also Red Deer and Calgary to the south. The type of soi1 
in this area, plus the potential for fluid milk markets in these centers makes 
the area a prime consideration for profitable fluid milk production. This 
possibility is enhanced by the rather well developed transportation system 
throughout most of the area. Several towns within the area are also growing 
in size and already provide market opportunities for a number of fluid milk 
producers. These opportunities Will grow as present milk producers close to 
larger cities are forced into alternative production due to increasing land 
prices. 

Inasmuch as the region is generally not recommended for a wheat pro- 
ducing area due to the effect of physical limitations, prospective farmers should 
not attempt to specialize in wheat production except on the very best soils. 
On the other hand, the nature of the soi1 and its rather wide variability from 
one field to the next, does favour a coarse grain-hay-livestock-legume seed 
type of production. Markets and market facilities for these products are well 
developed in or near the region. Several legume and grass seed buying centres 
have been established, and for livestock producers slaughter plants are 
located at Edmonton, Red Deer, and Calgary. 
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Much of the region is not suitable for continuous cultivation and for these 
particular lands, cow calf operations, utilizing wild or semi-improved pastures 
may be a possibility. Winter feeding periods tend to be longer than for many 
other parts of the province however, and potential ranchers are cautioned 
against this disadvantage. Calf production through the utilization of rough 
lands cari frequently be carried out more economically by existing diversified 
farmers, who are in a position to introduce this as a supplementary enterprise 
to their existing operation. 

General recommendations made here with respect to markets and market 
potentials for farm products must of course be interpreted by each farmer in 
relation to the type of soi1 resource that he has, plus the other resources of 
labor and capital over which he cari gain control. Some soils in the region 
Will support excellent grain crops, while others Will give most effective use 
through pasturage. Frequently these extreme variations Will be found on the 
same farm and the most effective farm business organization Will therefore be 
different for each farm and must be tailor-made by the farmer himself. 
Technical assistance in this field is available. 

Economical delivery of farm supplies to the farm gate, and movement of 
farm products from the farm to markets is a prime requisite to successful 
farming, and is rooted in good transportation facilities and well developed 
market structures with available markets at hand. As we have seen, the area 
encompassed by the Buck Lake and Wabamun Lake map areas is relatively 
well endowed with both of these. 

Given these, however, farm operators still have the large task of getting 
control of sufficient farming resources, and combining them in the right 
proportions to yield adequate net incomes. There is a tendency for prospective 
and newly settled farm operators to be overly optimistic about net returns 
from farming, and to underestimate the amount of land and capital which is 
required for a profitable unit. 

A characteristic of farms in the map area is that on the average they are 
small in terms of investment, gross annual sales, and consequentiy net income. 
Two-thirds of the farms in the area have less than a suggested $SO,OOO.OO 
minimum level of investment for an economic farm unit which Will give the 
farmer and his family an adequate living by today’s standards. Also, farm 
management specialists set a minimum annual gross return of $lO,OOO.OO per 
farm if the farm family is to retain a reasonable living standard after paying 
for the farm expenses of fuel, fertilizer, repairs, equipment, etc. Less than 
one-fifth of the farm operators in this area gross over $lO,OOO.OO annually. 
Prospective farmers in this area should therefore be prepared to invest, or 
gain control of sufficient capital in a new farming venture, if they expect to 
receive returns which Will maintain the farm family at an acceptable standard. 
This may be done by investment of owned assets, credit, or rental arrange- 
ments. The use of suitable farm practices and business management principles 
is also vitally important, and adequate farm business size Will not make up 
for deficiencies in these. 
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APPENDIX II 

DEFINITIONS OF DESCRIPTIVE TERMS 

Throughout this report frequent use is made of descriptive terms in 
describing features of significance within the mapped area. The following are 
definitions of some of these descriptive terms. 

1. SOIL TEXTURE 

(a) Soi1 Separates (Par&le Size) on which Textural Classes are Based 
Diameter in 

Separates Millimeters 
Very Coarse Sand (V.C.S.) 

I 

2.0 -1.0 
Coarse Sand (C.S.) l.O- 0.5 
Medium Sand (MS.) Sand (S.) 0.5 -0.25 
Fine Sand (FS.) 0.25-0.10 
Very Fine Sand (V.F.S.) 0.10-0.05 
Silt (Si.) 0.05-0.002 
Clay (C.) less than 0.002 
Fine Clay (F.C.) less than 0.0002 

(b) Proportions of Soils Separates in Various Soi1 Textural Classes 
From: Toogood, J.A.-A Simplified Textural Classification Diagram. Cari. J. Soi1 Sci. 

38: 54-55. 1958. 

100 r, 

A further separation of sands is made according to the prevalence of different sized 
sand fractions. Medium and coarse sands may contain over 25 percent coarse sand but 
not over 50 percent fine sands. Fine and very fine sands must contain over 50 percent 
of the respective fine sand fractions. 

Figure 1’7-Chart showing proportions of soi1 separates. 
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2. SOIL STRUCTURE AND CONSISTENCE 

Soil structure refers to the aggregation of the primary soi1 particles into 
compound particles, or clusters of primary particles, which are separated 
from adjoining aggregates by surfaces of weakness. The aggregates differ 
in grade of development (degree of distinctness) as follows: weak, moderate, 
and strong. They vary in class (size) as follows: very fine, fine, medium, 
coarse, and very coarse. They also vary in kinds (character of the faces 
and edges of the aggregates). The kinds mentioned in this report are: 
Single-grain-loose, incoherent mass of individual particles as in sands. 
Blocky-faces rectangular and flattened, vertices sharply angular. Sub- 
angular blocky-faces subrectangular, vertices mostly oblique, or subround- 
ed. Colurmtar-vertical edges near top of columns are not Sharp (columns 
may be flat-topped, round-topped, or irregular) . Granulur-spheroidal, 
characterized by rounded vertices. Platy-horizontal planes more or less 
developed. 

Soil consistence comprises the attributes of soi1 materials that are ex- 
pressed by the degree and kind of cohesion and adhesion or by the resistance 
to deformation and rupture. It deals with the strength and nature of the 
forces of attraction within a soi1 mass. The terms used in describing soils 
in this report follow: Loose-noncoherent. Friable (specifies friable when 
moist)-soi1 material crushes easly under gentle to moderate pressure 
between thumb and forefinger, and coheres when pressed together. Firm 
(specifies firm when moist)-soi1 material crushes under moderate pressure 

between thumb and forefinger but resistance is distinctly noticeable. Hard 
(p ‘f’ h d h d )- s eci les ar w en ry d mo erately resistant to pressure, cari be broken 

in the hands without difficulty but rarely breakable between thumb and 
forefinger. Compuctterm denotes a combination of firm consistence and 
a close packing or arrangement of particles. Plastic (specifies plastic when 
wet)-wire formable by rolling the soi1 between the thumb and forefinger 
and moderate pressure required for deformation of the soi1 mass. 

3. SOIL MOISTURE CLASSES 

Soi1 moisture classes are defined in terms of (a) actual moisture content 
in excess of field moisture capacity, and (b) the cxtent of the period during 
which such excess water is present in the plant root zone. 
(1) Rapidly druined-soi1 moisture content seldom exceeds field capacity 

in any horizon except immediately after water additions. 
(2) Weil-druined-soi1 moisture content does not normally exceed field 

capacity in any horizon except possibly the C, for a significant part 
of the year. 

(3) Moderutely well-druined-soi1 moisture in excess of field capacity re- 
mains for a small but significant period of the year. 

(4) Imperfectly druined-soi1 moisture in excess of field capacity remains 
in subsurface horizons for moderately long periods during the year. 

(5) Poorly druined-soi1 moisture in excess of field capacity remains in a11 
horizons for a large part of the year. 

(6) Very poorly druined-free water remains at or within 12 inches of the 
surface most of the year. 

Specific reference to surface drainage may be designated in terms of 
run-off and described as high, medium, low, or ponded. Similarly, specific 
reference to the characteristics of horizons within the profile may be 
designated in terms of permeability or percolation and described as rapid, 
moderate, slow, very slow, and none. 

4. TOPOGRAPHIC CLASSES 

Topographie classes designate variations in surface features. These 
include steepness of slope, and the shape and frequency of various slopes 
which determines the comparative roughness of the surface. 
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5. CALCAREOUS CLASSES 
The National Soi1 Survey Committee has set the following nomenclature 

and limits for calcareous grades: 
1. Weakly calcareous 2 - 5 percent calcium carbonate equivalent 
2. Moderately calcareous 5 - 15 percent calcium carbonate equivalent 
3. Strongly calcareous 16 - 25 percent calcium carbonate equivalent 
4. Very strong calcareous 26 - 40 percent calcium carbonate equivalent 
5. Strongly calcareous >40 percent calcium carbonate equivalent 

GLOSSARY* 
Aggregate (soiZ)-A single mass or cluster of soi1 consisting of many soi1 

particles held together, such as a prism, granule, or crumb, etc. 
AlLzwiz~?n-Water-transported, recently deposited material on which the soil- 

forming processes have not acted long enough to produce distinct soi1 
horizons. 

Available plarat nzctrierzts-Plant nutrients in soluble form, readily available to 
the plant roots. 

Calcareous nzaterial-Material containing more than 2 percent calcium car- 
izrate equivalent. Will effervesce visibly when treated with hydrochloric 

Erosiolz-The wearing away of the land surface by running water, wind or 
other erosive agents. It includes both normal and accelerated soi1 erosion. 
The latter is brought about by changes in the natural caver or ground 
conditions and includes those due to human activity. 
(a) Sheet-Removal of a more or less uniform layer of material from the 

land surface. 
(b) Rill-A type of accelerated erosion that produces small channels which 

cari be obliterated by tillage. 
(c) Gully-Erosion-produced channels that are larger and deeper than rills 

and which cannot be obliterated by tillage. Ordinarily they carry water 
only during and immediately following rains or following the melting of 
snows. 

FlocczJate-To aggregate individual particles into small groups or granules, 
used especially with reference to clay and collodial material. The reverse 
of flocculate is deflocculate, commonly referred to as puddling. 

Floodplain-The nearly flat surface, subject to overflow, along stream courses. 
Gley-Gleying is a reduction process that takes place in soils that are saturated 

with water for long periods of time. The horizon of most intense reduction, 
is characterized by a grey, commonly mottled appearance, which on drying 
shows numerous rusty brown iron stains or streaks. It is generally very 
sticky when wet and hard when dry. Those horizons in which the gleying 
is intense are designated with the subscript g. 

Greerr naanure trop-Any trop that is plowed under for the purpose of improv- 
ing the soil, especially by the addition of organic matter. 

Hunzus-The well decomposed, more or less stable part of the organic matter 
of the soil. 

Imperviozls ?nnteriaEs-Materials which resist the passage of drainage water 
and plant roots. 

ïVIature soil-A soi1 with well-developed characteristics produced by the natural 
processes of soi1 formation and in equilibrium with its environment. 

lVz&ients (Plant)-The elements taken in by the plants, essential to its 
growth, and used by it in the elaboration of its food and tissue. These 
include nitrogen, phosphorus, calcium, magnesium, potassium, sulphur, iron, 

*This is not a complete glossary, but is primarily to define some the terms com- 
monly used in this report. 
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manganese, copper, boron, and perhaps others, obtained from the soil; and 
carbon, hydrogen, and oxygen obtained largely from the air and water. 

Orgalzic nzatter-The decomposition residues of plant material derived from (1) 
plant materials deposited on the surface of the soil; and (2) roots that decay 
beneath the surface of the soil. 

Orthic-A term used in soi1 classification to denote the subgroup that typifies 
the central concept of the great group. 

Peat-Unconsolidated soi1 material consisting largely of undecomposed to 
partially decomposed organic matter accumulated under conditions of ex- 
cessive moisture. 

pH-A notation used to designate the relative acidity or alkalinity of soils and 
other materials. A pH of 7.0 indicates neutrality, higher values indicate 
alkalinity, and lower values acidity. 

PodzoZizntio+-A general term referring to the process by which soils are 
depleted of bases, become acid, and develop leached A horizons. Specifically, 
the term refers to the process by which Podzol soils are formed and in which 
iron and aluminum are removed from the Upper part of the profile more 
rapidly than is the silica. This results in the development of a light-colored 
surface horizon and an accumulation of iron, aluminum, and organie matter 
in the B horizon, 

Relief-The elevations or inequalities of a land surface when considered 
collectively. Minor surface configurations, such as slight knolls, ridges, or 
shallow depressions are referred to as micro-relief. - 

SaKn~;;~;~Z-Material that has an electrical conductivity greater than 4 
* . . 

SoZodizcztZon-A soil-forming process that is somewhat similar to podzolization 
in that the soi1 becomes acid in the surface horizons and develops an Ae 
horizon. Through improved drainage and an accompanying decrease in the 
salt content. Solonetz soils develoo a leached A horizon accomaanied bv a 
general breakdown off the hard-Ê horizon -that ultimately results in the 
development of a Solod soil. The process of change of Solonetz to Solod is 
called “solodization”. 

Solum-The upper part of the soi1 profile, which is above the parent material 
and in which the processes of soi1 formation operate. It comprises the A 
and B horizons. 

Stratified-Composed of or arranged in strata or layers. The term is applied 
to parent materials. Those layers that are produced in soils by the processes 
of soi1 formation are called soi1 horizons, while those inherited from the 
parent material are called strata. Lavers that are less than 1 centimeter 
in thickness are referred to as Za?nilaae, while layers that are one or more 
centimeters in thickness are referred to as beds. When thickness is implied, 
reference to cross-stratification Will involve consideration of cross-bedding 
or cross-lwniimtion. 

Terrace-A flat or undulating plain bordering a river or a lake. Many streams 
are bordered by a series of terraces at different levels indicating flood plains 
at successive periods. Although many older terraces have become more or 
less hilly through dissection by streams or wind action, they are still regard- 
ed as terraces. 

Till-heterogenous mixture of stones, Sand, silt and clay transported by 
glaciers and deposited during the melting of the ice and subsequent re- 
cession of the ice front. 

Water Table-The Upper limit of the part of the soi1 or underlying material 
wholly saturated with water. 

Weathering-The physical and chemical disintegration and decomposition of 
rocks and minerals. 

*;LJc. Regional Salinity Laboratory Agr. Handbook 60. US. Dept. Agr. Washington, 














