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PREFACE 

This soi1 survey and report is part of a systematic coverage of the Province 
of Alberta by a Reconnaissance Soi1 Survey. Its purpose is to obtain an inven- 
tory of the soi1 resources and to provide soi1 information basic to a11 activities 
related to this resource. 

This report attempts to describe the area, making reference to its location, 
physiographic features, parent material, and vegetation. A brief review of soi1 
formation is included as background material to a discussion of the classification 
system and how it relates to this area. The mapping techniques and procedures 
followed are briefly referred to. An attempt is made to relate the characteristics 
of the soils to their use and management. Each soi1 series mapped is discussed 
in turn, giving its characteristics, distribution, and land use considerations. The 
appendix includes contributions from individuals in other disciplines who have 
conducted studies in this area. A glossary of terms is also included in the 
appendix. A Soi1 and Topography Map, as well as a Soi1 Rating Map, form an 
integral part of this report. 
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SUMMARY 

The Tawatinaw Map Sheet, comprising over 3,500,OOO acres, is located in 
east central Alberta in an area of transition from parkland to wooded vegetation. 
A continental type climate prevails, with warm summers and cold Winters. 
Average annual precipitation for the area is about 17 inches. The area is 
largely an undulating till plain, with scattered areas of rough dead ice moraine. 
Elevations range from a low of 1,700 ft. to a high of 2,300 ft. 

Within this map sheet, Luvisolic soils occupy the largest acreage, about 40% 
of the total. These are mainly Orthic Gray Luvisols with lesser amounts of 
the Dark Gray Luvisol and the Solodic Gray Luvisol. About 10% of the area 
has Chernozemic soils which are about equally divided between the Dark Gray 
and the Black Chernozems. Solonetzic soils are relatively insignificant in this 
area. About 10% of the area is composed of Brunisolic soils, of which the 
Degraded Eutric Brunisols are of much greater occurrence than the Degraded 
Dystric Brunisols. Gleysolic soils, which occupy about 10% of the area, are 
primarily Eluviated Gleysols and LIumic Gleysols. A very significant portion, 
about 25% of the map sheet is covered by Organic soils, of which Fibrisols are 
of much greater occurrence than Mesisols. 

Agriculture, primarily of the mixed farming variety, is the most important 
industry. However, this industry has its limitations, since only about 20% of the 
area cari be considered as good agricultural land, this mainly in the southern 
portions. About 30% of the area is marginal for cultivated agriculture. The 
remaining SO%, mainly in the north half, is unsuitable for cultivated agriculture, 
although it does have some potential for pasture purposes. 
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Soi1 Survey of the Tawatinaw Sheet (83 1) 
GENERAL DESCRIPTION OF THE AREA 

LOCATION AND EXTENT 
The Tawatinaw Map Sheet lies in the east central 

part of Alberta between 54’00’ and 55”OO’ north lati- 
tude and 112’00’ and 114’00’ west longitude (Figure 
1). Jt consists of townships 59 to 68, ranges 15 to 
26, and parts of townships 58 and 69 in ranges 14 
to 27, west of the fourth meridian. Total area within 
this map sheet is approximately 3,529,OOO acres. 

DEVELOPMENT 
The history of this area goes back to the days 

of the trading posts, and to the fur traders who 
gradually established transportation routes con- 
necting these trading posts with the outside world. 
One such route was the Athabasca trail between Fort 
Edmonton and Athabasca Landing (since named 
Athabasca) following the valley of the Tawatinaw 
River. Athabasca Landing served as a jumping-off 
place to the vast northland by way of the Athabasca 
River. It was also possible to reach the Lac La Biche 
trading post established in 1798 by way of the Atha- 
basca and La Biche rivers. (Lac La Biche, for- 
merly called the “Lake of the female Red Deer” by 
the Cree Indians, was later changed to the French 
translation Lac La Biche.) The more popular route 
to the Lac La Biche trading post, however, was by way 
of the Beaver River. About 50 years later, in 1853, 
a mission was established at Lac La Biche to serve 
the settlement which had gradually developed there 
(Figure 2). Meanwhile another trail developed, the 
Victoria trail joining Fort Edmonton and the Vic- 

Figure L-Lac La Biche mission BS it appears today 
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toria Settlement which had been established in 1863 
on the north banks of the North Saskatchewan River 
southeast of present day Smoky Lake. 

The first settlers to farm in the Lac La Biche area 
arrived in 1857. Between that time and the arriva1 
of the railroad at Athabasca in 1912 and Lac La Biche 
in 1914, farm settlement was comparatively slow. 
With the arriva1 of the railroad farm settlement in- 
creased rapidly during and immediately after the 
second world war. A second wave of settlement oc- 
curred during the 1930’s. Thus from these early settle- 
ments farming gradually spread out until today a large 
portion of the map sheet is cultivated. (Centrepiece) 

Because this is a farming area, its population is 
primarily rural. Total population within the Tawa- 
tinaw map sheet is approximately 30,000 (5) of which 
about 75% is rural (includes village figures). Thus 
there are about 7,500 residents living in four small 
towns, They are Westlock, with a population of about 
3,000, Athabasca and Lac La Biche, each well over 
1,500, and Smoky Lake, the smallest town with a 
population of about 1,000. Railroad service for the area 
is provided by the Northern Alberta Railways from 
Edmonton to Westlock and points beyond. This com- 
pany has a second line joining Edmonton with Lac 
La Biche through Thorhild and Boyle. The Canadian 
National Railways provides service between Edmonton 
and Athabasca, and between Edmonton and Smoky 
Lake on the Bonnyville-Cold Lake line. Paved high- 
ways and a network of good secondary roads connect 
a11 towns and villages within this map sheet to Ed- 
monton, the closest major business centre. 

As has already been indicated this area is de- 
pendent on a farm based economy (more detailed 
information on the agricultural economy is provided 
in the Appendix under ‘Agricultural Economie Con- 
siderations”, by J. L. Knapp). Extensive oil explora- 
tions conducted in the past resulted in only a few 
producing oil and gas Wells, these are concentrated 
in the area south of Lac La Biche. Commercial fish- 
ing, an important source of income for many years 
in the Lac La Biche area, has gradually dwindled 
to the point where now a major part of the fish 
catch provides a food source for the mink industry. 
This once-thriving mink industry is now also experi- 
encing economic difficulties, but nevertheless, 20% of 
Alberta’s mink pelts are produced in Lac La Biche (5). 
Recently some interest has been shown in the num- 
erous peat bogs, to the extent that a peat processing 
plant has been established near Ellscott. Unfortu- 
nately, however, the peat in this area is not the strong- 
ly acid type favored by the peat industry. 

11 



Figure 3-Agro-clbnatic Subregions of the Tawetinaw Msp Sheet 

CLIMATE 

This area has a continental type climate character- 
ized by warm summers and cold Winters (3). A mean 
temperature of 60F is attained for the month of July, 
the warmest month. Conversely, January, the coldest 
month, has a mean temperature of 3F. The growing 
season (above 42F mean temperature) of about 164 
days duration starts about April 25 in the average 
year and ends around October 6. Generally climatic 
conditions become more severe towards the northern 
part of this area. The degree days above 42F de- 
crease from about 2000 at the southern part of the 
sheet to about 1750 in the northeast portion. Similarly 
the frost free period decreases from a high of about 
90 days along the southern border of the sheet to a 

low of about 65 days in the northeast corner. Precipita- 
tion within the Tawatinaw map sheet ranges from 
about 16 inches in the south and southeast portions 
to about 18 inches in the northwest corner. Of this 
total, approximately two-thirds falls during the grow- 
ing period May to September. 

Figure 3 indicates where this area lies in relation 
to the Agro-climatic subregions established by Bowser 
(7). 
These are; 

Subregion l-Areas where the amount of pre- 
cipitation has usually been adequate and the 
frost-free period long enough to permit the grow- 
ing of a11 the dryland crops that are typical to 

12 REPORT S-72-29 



the Prairie Region of Western Canada. The frost- 
free period in these areas has averaged over 90 
days and the annual precipitation has averaged 
16 to 18 inches. 

Subregion 2H-Areas where the amount of pre- 
cipitation has usually been adequate but where 
wheat has suffered some frost damage in ap- 
proximately 30% of the years. The frost-free 
period has averaged between 75 and 90 days. 

Subregion 3H-Areas where the amount of pre- 
cipitation has usually been adequate but where 
it is not considered practical to grow wheat 
because of the frequency of damaging frosts. 

PHYSIOGRAPHY 
The Tawatinaw map sheet is part of the Alberta 

Plains, and is mainly an undulating plain with several 
isolated areas of rolling and hilly topography. (For 
more detailed information on topography-land form 
-geological relationships, see Appendix, Figure 38, 
and “Tawatinaw Map Area Geology” prepared by 
Denis A. St-Onge.) The largest of these rough areas 
lies in the east central part of the sheet. It is a 
wooded area and is relatively untouched by the 
agricultural activities of man. Most of this area is 
occupied by the Kikino Metis Colony. 

Elevations vary from about 1,700 ft. at the point 
where the Athabasca River leaves the area, to more 
than 2,300 ft. This maximum elevation is reached in 
several locations along the southern edge of the 
Kikino morainic area. Equally high elevations are at- 
tained along the eastern edge of the moraine lying 
immediately to the west of Baptiste Lake. Although 
of lower relief, the area in the extreme southwest 
corner of the sheet also reaches this high elevation 
of 2,300 ft. 

TABLE l-Extent of each Topographie Glass in the Tawatinaw 
Map Sheet. 

Topographie 
Class Symbol % Slope Acreage % of Total 

nearly level to 
undulating a, b, c 0 to 5 2,182,OOO 61.9 

gently rolling d 5+ to 9 764,000 21.7 
moderately rolling e 9+ to 15 290,000 8.2 
strongly rolling f 15+ to 30 42,000 1.2 
rough broken R.B. variable 91,000 2.5 
water - - 160,000 4.5 

3,529,OOO NO:0 

Table 1 indicates that a little less than lO’?J of the 
area has topography with slopes greater than 9% ex- 
clusive of the rough broken areas. These rougher areas 
are concentrated in the large area of hummocky 
dead ice moraine in the east central portion of the map 
sheet surrounding Kikino (Figure 38). A smaller area 
with similar topography and land forms, lies to the 
west of Baptiste Lake. These are areas of complex 
topography in which most of the wet lands in the 
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depressions have developed organic deposits or are 
undrained water bodies. Such conditions of rough 
topography, and lack of natural drainage, coupled 
with inferior soils, make these moraine areas unsuit- 
able for any agricultural endeavour beyond native 
pasture. They have a fairly dense caver of aspen 
poplar. 

As Table 1 indicates, over 60% of the land surface 
cari be described as having level to undulating topo- 
graphy or slopes of less than 59% However, included 
in this better topographie grouping are those areas 
on which Organic soils have developed in positions of 
almost level topography. Figures given in Table 2 
indicate that in total Organic soils form approximately 
24% of the map sheet area, which leaves just under 
4090 of the area with gently undulating and undulating 
topography. Examples of gently undulating and undu- 
lating topography are shown in Figures 4 and 5 re- 
spectively. This topography is also of the complex 
variety, with a lack of uniformity in direction or steep- 

Figure 4- Gently undulating topography with slopes of 0.5 to 2% 

Figure 5-Undulating topography with slopes of 2 to 5% 
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TABLE f-Acreages, Classification and Parent Material relationships of the soils of the Tawatinaw Map Sheet 

Parent Material 

Order Creat Group Subgroup Fine 
Till Weathered Alluvial Pitted Alluvial 

Medium Coarse Bedrock Lacustrine Lacustrine Deltaic Alluvium Aeolian Outwash Acreage 

Orthic 
Black 

Eluviated 
Black 

Gleyed 
Eluviated 
Black 

Orthic Dark 
Gray 

Rego Dark 
Gray 

Solodic 
Dark Gray 

Gleyed 
Dark Gray 

Black 
Solonetz 

Gray 
Solonetz 

Gleyed Black 
Solonetz 

““c$w 

Dark Gray 
Luvisol 

Solodic Gray 
Luvisol 

Degraded 
Dystric 
Brunisol 

Degraded 
Eutric 
Brunisol 

Orthic 
Humic 
Gleysol 

Rego Humic 
Gleysol 

Rego Gleysol 
Humic 

Eluviated 
Gleysol 

Low Humic 
Eluviated 
Gleysol 

62 1,400 
216,600 
838,000 

23.8 

Peace 
Hills 

Ukalta 
Penhold 

Malmo Hobbema 
Ponoka 

Wabash Jeffrey 

Looma Eckville Winter- 
Mica Rimbey burn 

Ferintosh 

Angus 
Ridge 

Pibroch 

33,800 

78,800 

Falun Redwater 

20,000 

186,300 

Gourin 

La Nonne 

8,500 

8,200 

Egremont 

Camrose Kavanagh 

Gleymic Anton 
High 

Prairie 32,400 

21,400 

Dnister Kawood 

Namepi 

Grandin Athabasca Tawatinaw 
Cooking 

Lake 
Winston Grosmont 

Uncas 

Ministik Kavasand 

Maywood Lavesta 
Miquelon Tolman 

Glory Culp 
Hoadley 

Clouston 

41,700 

7,700 

1>196,000 

Macola 
Tawayik 

Fawcett Carvel Gabriel 
Leith 

181,500 

Nakamun 1,600 

Nestow 93,800 

Amisk 
Codesa 
Nicot 

Edwand 213,600 

Onoway Raven Codner Rochester 122,300 

Kerensky Daken 
Seibert 

Mapova Sawdy Jarvie 

7,300 
10,500 

79,200 

Newbrook Snipe Wanham 95,400 

54,700 1,380,OOO 130,200 41,700 120,600 277,000 20,600 7,200 358,300 49,700 
1.5 39.2 3.7 1.1 3.4 7.9 0.6 0.2 10.2 1.4 

621,400 
216,600 

3,278,OOO 

Black 

Chernozemic 

Dark Gray 

Solonetzic Solonetz 

Luvisolic 

Brunisolic 

Gray 
Luvisol 

Dystric 
Brunisol 

Eutric 
Brunisol 

Humic 
Gleysol 

Gleysol Gleysolic 

Eluviated 
Gleysol 6 2: r: Y Organic Fibrisol 

Mesisol 
? 
y: 

Acreage 
Ye of Total 



ness of slope. A comparison of the Cultivation map 
(Centrepiece) with the Soi1 and Topography map in- 
dicates that cultivation is concentrated in areas of 
better topography. 

Approximately 22% of the Tawatinaw Map Sheet 
has gently rolling topography in which complex slopes 
range from 5 to 9% (Figure 6). This class of topo- 
graphy generally forms a buffer zone separating un- 
dulating areas from areas of rolling or rougher topo- 
graphy (Figure 7). A considerable portion of the land 
with these slope characteristics is interspersed in the 
areas of dead ice moraine. The intensity and amount 
of cultivation on these gently rolling areas is usually 
directly related to the quality of the associated soils. 
Thus in the Tawatinaw Map Sheet, gently rolling 
areas in the southern portion are generally more in- 
tensively cultivated than in the northern portion. 

A low divide between the southwest corner of the 
sheet and Lac La Biche, divides drainage to the Arctic 

Figure 6-Gently rolling topography (swathed field) with 5 to 9% 
slopes. At left is strongly rolling topography with slopes greater 

than 15% 

Figure 7-Moderately rolling topography with slopes of 9 to 15%. 
Undulating topography in foreground 
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through the Athabasca River from drainage to the 
Hudson Bay through the Beaver and North Saskatche- 
wan rivers. This major divide and the areas drained 
by the various drainage basins are shown in Figure 
8. Major tributary streams draining into the Atha- 
basca River are the Pembina, Tawatinaw, and La 
Biche rivers, and Pine Creek draining into the La 
Biche River. The Beaver River has only one major 
tributary rising within the Tawatinaw Map Sheet. 
This is the Amisk River which provides the drainage 
for the area of dead ice moraine surrounding Kikino. 
The North Saskatchewan River, draining the southern 
areas, has two main tributaries within this map sheet: 
the Redwater and White-Earth rivers. 

Numerous water bodies are found throughout the 
map sheet forming about 4.5% of the map sheet 
acreage (Table 1). They are more numerous in areas 
of rough topography where they are either named or 
unnamed lakes, many with a surface area the equi- 
valent of about 2 to 3 sections. Lac La Biche, approxi- 
mately 3 townships in size, lying partially in the Sand 
River sheet to the east, is by far the largest lake. 
Lakes of intermediate size from 4 to 10 sections, 
number less than ten. These are Baptiste, Missawawi, 
North Buck, Flat, and Lawrence lakes. The numerous 
lakes, rivers, and creeks, give this area an adequate 
supply of water for domestic purposes. More detailed 
information on the characteristics and recreational 
aspects of these water bodies is given in the Ap- 
pendix under “Recreation Capability” by L. J. 
Cooke. 

PARENT MATERIAL 
As the name implies, parent material is the ma- 

terial on and from which a soi1 profile has developed. 
In this map sheet 12 different parent materials were 
recognized, which are described briefly below. The 
terms used for some of these materials are terms re- 
cognized by the Soi1 Survey with separations dictated 
primarily by differing use potentials for agriculture. 

1. Fine textured till-clay till derived primarily from 
the LaBiche formation. 

2. Medium textured till-clay loam till derived pri- 
marily from the LaBiche formation. 

3. Medium textured till-clay loam till derived pri- 
marily from the Edmonton and Belly River for- 
mations. No attempt was made to separate tills 
derived from these two formations. This till has 
numerous small coal flecks or concretions pre- 
sent in it which are seldom found in till of the 
LaBiche formation. 

4. Coarse textured till-loam and sandy loam till 
often associated with fluted features. 

5. Pitted deltaic-medium textured, stone free, and 
noncalcareous deposits associated with hum- 
mocky topography. This material was first named 
by Bayrock and Hughes (6). Its origin and mode 
of deposition is described by St-Onge (see Ap- 
pendix). Another characteristic feature of this 
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Figure S-Major drainage basins of the Tawatinaw Map Sheet 

material is the bedded fine sands and silts band- 
ed with clayey material which, according to Coen 
(10) may be pedogenic or geologic in origin, or 
both. 

6. Early Upper Cretaceous-bedrock exposures of 
the Edmonton and Bearpaw formations. 

7. Lacustrine-fine textured, stone free, uniform de- 
posits usually occurring on level topography. 

8. Alluvial lacustrine-medium textured, stone free, 
and fairly uniform deposits usually occurring on 
level to gently undulating topography. 

9. Alluvial aeolian-medium to coarse textured, stone 
free deposits of either alluvial or aeolian origin 
which have been resorted by wind action, often 
into dune-like topography. 

16 

10. Alluvium-medium textured flood plain deposits 
of recent origin. 

11. Outwash-coarse textured, usually gravelly fluvio- 
glacial deposits. 

12. Organic-more than 16 inches of organic material 
overlying minera1 soils. 

These deposits are further described by St-Onge 
in the Appendix. 

As part of Table 2, the acreages of the various 
parent materials are shown. Their extent and dis- 
tribution is shown in Figure 9. 

Some difficulty was encountered in separating 
soils developed on medium textured till of the LaBiche 
formation from soils developed on the Edmonton and 
Belly River formation since their appearance was 
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Figure 9- parent material distribution within the Tawatinaw Map Sheet 
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Figure lO-Soi1 coring machine used to obtain soi1 samples down 
to 12 ft 

very similar. Samples of till were therefore collected 
from about 75 sites throughout the map sheet to 
determine if any significant differences existed other 
than the presence or absence of coal. These samples 
were extracted from depths of 6 to 12 ft by means 
of a Giddings coring machine (Figure 10) at sites 
approximately 3 miles apart along several lines of 
traverse through till areas. Various physical and 
chemical analyses were conducted in the hope that the 
data thus obtained would yield some additional 
criteria helpful in locating a general line separating 
the two medium textured tills. This data is reported 
in Table 16 in the Engineering section. 

The results obtained indicated that there were no 
signiflcant trends or differences in the characteristics 
for which determinations were made. It was there- 
fore necessary to establish the location of this 
separating line from the presence or absence of coal, 
supplemented by bedrock geology information and 
physiographic features. 

VEGETATION 

The Tawatinaw Map Sheet lies almost entirely 
within that phytographic region which Moss (14) 
designates as the Mixedwood Section of the Boreal 
Forest Region (Figure 11). Bordering this to the south 
lies the Aspen Grove Section of the Boreal-Grassland 
Transition Region. This latter area just barely 
extends into the southern portion of the map sheet. 
Rowe (16) gives the same section name to these two 
areas, although he places the Aspen Grove Section 
in the Boreal Forest Region. 

That portion of the Mixedwood Section which has 
not been invaded by the advance of agriculture is 

18 

Figure 12-Aspen poplar the dominant tree in the Poplar Association 

characterized by a vegetative caver referred to as the 
Poplar Association by Moss (14). Tree caver is 
dominated by aspen poplar (Populus tremuloides) as 
depicted in Figure 12 with lesser amounts of paper 
birch (Betula pupyrzjkra), white spruce (Picea glauca), 
and balsam poplar (Populus balsamzfira) in locations 
of poorer drainage. Larger shrubs are represented 
l’y two species of dogwood (Cornus stolonzyera and 
C. canadensis), saskatoon (Amelanchier aInzjTolia), 
chokecherry (Prunus virginiana), willow (Salix spp.), 
high and low-bush cranberry (Vibernum trilobum and 

rïgure 13-Jackpine the dominant tree in sandy areas where the 
Nestow and Amisk series prevail 
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Figure Il-Phytogrsphic regions of the Tawatinaw Map Sheet 

V. edule), mountain alder (Alnus tenufolia), and 
pincherry (Prunus pennsylvanica). Numerous smaller 
shrubs also occur, namely honeysuckle (Lonicera 
involucrata), gooseberry (Ribes spp.), rose (Rosa 
spp.), raspberry (Rubus idaeus and R. pubescens), 
hazelnut (Carylus cornuta), buffaloberry (Shepherdia 
canadensis), and snowberry (Symphoricarpos albus). 
Several species of herbs also form part of the vegeta- 
tive caver in the Poplar Association. The more prom- 
inent are sarsparilla (Aralia nudicaulus), aster (Aster 
ciliolatus), fireweed (Epilobium angustz$olium), bed- 
straw (Galium boreale), wild peavine (Luthyrus ochro- 
leucus), vetch (Vicia americana), lungwort (Mer- 
tensia paniculata), meadow-rue (Thalictrum venu- 
losum), horsetail (Equisetum spp.), strawberry (Fra- 
garia glauca), wild lily of the valley (Maianthenum 

canadense), and wintergreen (Pyrola palmatus and 
P. ascarijiolia). Mosses are most frequently repre- 
sented by Pyloisia polyantha and Mnium cuspidatum. 
Grasses, of infrequent occurrence, are most often rep- 
resented by marsh reedgrass (Calamagrostis cana- 
densis) and slender wheatgrass (Agropyron trachy- 
caulum). 

Within the Mixedwood Section are several areas 
of sandy soils which are rapidly drained, and there- 
fore cari support only a sparse caver of xerophytic 
plant species. On these areas jack pine (Pinus 
banksiana) is the only tree species which cari survive 
the dry conditions (Figure 13). Scattered shrubs may 
also be found, namely alder (Alnus crispa), rose 
(Rosa spp.), bearberry (Arctostaphylos uva-ursi), and 
willow (Salix spp.) in lower locations. The most com- 
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Figure 14-An organic soi1 area where hlack spruce is the dominant Figure 15-White spruce stand, a remnant of the original forest 
tree caver 

monly occurring herbs are dry ground cranberry 
(Vuccinium vitis-idaea) and blueberry ( Vaccinium 
myrtilloides). The most frequently occurring grasses 
are wild rye (Elymus innovatus) and ricegrass (Ory- 
zopsis pungens). Mosses are most frequently repre- 
sented by Pofytrichum spp., while Cladonia spp. is 
the most frequently occurring lichen. 

With recent improvements in fire control and burning 
regulations, forest fires do not as frequently interrupt 
the natural succession of poplar to white spruce. This 
is evident in many of the poplar stands where 
numerous white spruce, if not destroyed, Will in a 
number of years supersede the poplar. 

Another plant association widely distributed with- 
in the Mixedwood Section is that associated with wet 
locations where organic deposits are usually found. 
Considerable variations occur in density and type of 
ground caver, a reflection of the wide ranges in wet- 
ness. The most frequent situation has black spruce 
(Picea mariana) as the dominant tree (Figure 14). 
Smaller trees and shrubs are represented by tamarack 
(Larix laricina), scrub birch (Betula glandulosa), and 
certain willows. The chief flowering plants are Lab- 
rador tea (Ledum groenlandicum), cranberry, cloud- 
berry (Rubus chamaemorus) and three leaved sol- 
ornons seal (Smilicana trl$olia). The bog surface is 
characterized by bog mosses, especially Sphagnum 
spp., and lichens. 

As indicated, the wooded portions of the Mixed- 
wood Section are primarily covered by aspen poplar. 
Although of variable age they are, generally speak- 
ing, fairly Young stands. In conversation with one of 
the earliest settlers south of Athabasca, it was learned 
that forest fires had ravaged vast spruce forests 
in this region around the turn of the present Century. 
Today a few isolated spots exist where white spruce 
up to 90 years of age remain, possibly the surviving 
remnants of the original forest caver (Figure 15). 

The Aspen Grove Section, or Parkland as it is 
sometimes called, is described by Moss (14) as “a 
mosaic of prairie patches and aspen groves, with 
prairie occupying the drier situations and aspen the 
more moist and sheltered places”. Since only the 
northern extremes of this Parkland section extend 
into the Tawatinaw Map Sheet it is not surprising 
that, under natural conditions, the aspen grove patches 
far exceed the prairie patches in areal extent. In 
actual fact, advancing agriculture has destroyed any 
semblance this area may have had to Mass’ descrip- 
tion of the Aspen Grove Section. Remaining areas of 
uncultivated land have a vegetative caver similar to 
that of the Poplar Association previously described. 
There is one important difference however; in the 
Aspen Grove Section there are more grass species 
present than in the Mixedwood Section. Marsh reed- 
grass and slender wheatgrass, present in both sec- 
tions, are joined by other members of the grass fam- 
ily. Foremost of these is rough fescue (Festuca scra- 
bella), with less frequent individuals of June grass 
(Koeleria gracilis), several wheatgrasses (Agropyron), 
fringed brome (Bromus ciliatus), fowl bluegrass and 
inland bluegrass (Poa pafustris and P. interior), spear- 
grass and green needlegrass (Stipa comata and S. 
viridula), and Hooker’s oatgrass (Avena hookeri 
Scribn.). 
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SOIL FORMATION, CLASSIFICATION AND MAPPING 

SOILFORMATION 
A soi1 profile is the series of layers or horizons 

exposed in a vertical section of soil, revealing the 
combined effects of the factors responsible for soi1 
formation. Thus soi1 is the product of climate, vegeta- 
tion, and topography acting on the parent material 
over a period of time. The degree and variability of 
any or a11 factors and their interaction is reflected 
in the numerous soi1 profiles that exist in any given 
area. Climatic influences are mainly through pre- 
cipitation, temperature, as well as wind and water 
erosion, Furthermore, climate determines the type of 
vegetative caver and degree of biological activity. 
Different plant species produce different plant res- 
idues which in turn determine soi1 color. Topography 
governs drainage and moisture conditions thus pro- 
ducing microclimatic variations which in turn produce 
variability in vegetative caver. The greatest influence, 
however, is exerted by the parent material itself with 
its inherent variability in such characteristics as tex- 
ture and mineralogy. This alteration process (often 
referred to as weathering), and the extent of it, is 
entirely dependent upon the intensity and length of 
time that these soi1 forming factors have been operative. 

These weathering processes produce many varied 
but observable and measurable soi1 characteristics 
such as color, structure, texture, and consistence, 
to name the more important ones. Color itself has 

little direct influence on the functioning of the soi1 
but a great deal cari be inferred from color when 
considered with other observable features. Dark colors 
are the result of high organic matter content and 
indicate relatively high fertility. Reddish colors are 
the result of hydrated iron oxide and are usually 
associated with good drainage and well aerated soils. 
Shades of gray, brown, or yellow, in a mottled arrange- 
ment are usually associated with soils of poor drain- 
age. Soils with light gray colors usually have a low 
iron content, and are lacking in organic matter, 
indicating low fertility. Soi1 colors that result from 
soi1 development must not be confLsed with inherent 
colors from the parent material. 

Soi1 structure (the way soi1 particles aggregate) 
is important as it influences productivity and various 
use managements. Other physical characteristics such 
as texture and moisture content, as well as chemical 
characteristics, help determine the type of structure 
in any given soil. Soi1 consistence (the ability of a 
soi1 to resist structural breakdown) is also important 
as it relates to various use managements. 

These and other features (clay films, concretions, 
carbonates, salts, reaction, coarse fragments, roots, 
and pores) of the soi1 profile cari be observed and 
measured, both quantitatively and qualitatively, and 
form a record of the extent and degree of weathering 
that has occurred. Thus soi1 profiles cari be divided 

L, F and H-Organic horizon, which may be subdivided into: L (raw organic 
matter), F (partially 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 ttiere is an accumulation of humus 
(Ah), or a light colored horizon from which clay, iron, and 
humus have been leached (Ae). 

AB -Transition horizon. 

B -Minera1 horizons that (1) may have an enrichment of clay (Bt), 
iron (Bf), or. organic matter (Bh); or (2) may be characterized 
by a columnar structure and a significant amount of exchange- 
able sodium (Bn); or (3) may be altered to give a change in color 
or structure (Bm). Usually lime and salts have be& leached 
out of this horizon. (4) The symbol (j) is used with the above 
suffixes to denote a failure to meet ;he specified limits of the 
suffx. 

BC -Transition horizon. 

C -Minera1 horizon comparatively unaffected by the soi1 forming 
process 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 soluable salts (Cs). 

Figure 16-Diagram of a soi1 profile showing major horizons 
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horizontally into horizons based on the fact that 
weathering becomes less pronounced with depth. Fig- 
ure 16 depicts the niajor horizons into which a soi1 
profile cari be divided as well as the sub-horizons 
that are possible based on variations within horizons. 

SOIL CLASSIFICATION 
It is possible to classify soils by grouping the 

features revealed in a soi1 profile in accordance with 
the processes responsible for their formation. The 
soils of the Tawatinaw Map Sheet have been classified 
using the Canadian classification system (9). The 
basic unit in this classification system is the soi1 
series. A soi1 series consists of soils that have horizons 
similar in their differentiating characteristics and 
arrangement in the soi1 profile. In addition, soi1 series 
may be subdivided on the basis of external features 
that are significant in their use and management 
such as topography, stoniness, etc., and such sub- 
divisions are referred to as soi1 phases. In this region 
soils formed on some parent materials exhibit a 
variety of profiles which are SO intimately intermixed 
that it is impractical, because of the scale used, to 
separate them. Such map units are referred to as 
soil complexes. 

In addition to the basic units used in field classifi- 
cation the soils are grouped into broader categories 
according to similarities as defined in the Canadian 
Soi1 Classification System. They involve a considera- 
tion of the order, great group, and subgroup cat- 
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egories. Following is an outline of the characteristics 
of the categories used in the Tawatinaw Map Sheet: 

Chernozemic Order 
Soils of the Chernozemic order consist of the well 

to imperfectly drained soils developed under grass- 
land or transitional grassland-forest and are charac- 
terized by a prominent dark colored surface horizon. 
Recognition of the differences in color provides a 
basis for the separation of the soils on this order 
into Black and Dark Gray great groups. Further 
separations into subgroups are made on the basis 
of the characteristics of the horizons. Thus the Solodic 
Dark Gray subgroup would be composed of those 
Dark Gray soils that have some features of Solod 
soils, whereas the Gleyed Dark Gray subgroup would 
consist of Dark Gray soils that have some evidence 
of gleying in some of the horizons. In addition, the 
Rego subgroup includes the soils which lack maturity 
and therefore have incomplete horizon sequences. 
Otherwise, profiles exhibiting the normal or standard 
characteristics of the great group are indicated in the 
subgroup as Orthic. Figure 17 illustrates diagram- 
matically the horizon pattern of the more frequently 
occurring Chernozemic soils. 

In the Tawatinaw Map Sheet, Chernozemic soils 
form about 12% of the total acreage. They are found 
primarily along the southern edge of the sheet 
(Figure 18) with the acreage of the Dark Gray 
Chernozemic soils being slightly in excess of the 
acreage of Black Chernozemic soils. 

Mated Black Orthic Dark Rcgo Dork 
Gray Gray 

C 

Figure 17-A diagrammatic horizon pattern of the Chernozemic soils mapped in the Tswatinaw Map Sheet 
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Figure 19-A diagrammatic horizon pattern of the Solonetzic soils 
mapped in the Tawatinaw Map Sheet 
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southern edge and in the southwest corner (Figure 
18). They are mainly of the Solonetz great group, 
with characteristics of the Gray Solonetz subgroup. 
No soils of the Solod great group were mapped in 
this area. 

Luvisolic Order 
Soils of the Luvisolic order consist of well to im- 

perfectly drained soils developed under forest vegeta- 
tion. They are characterized by a pronounced light 
colored, eluvial (Ae) horizon inderlain by a horizon 
enriched with clay (Bt), and have a high base satura- 
tion. Separation at the great group level is based 
primarily on the characteristics of the A horizon. Sub- 
group separations are based on further refined separa- 
tions of the A horizon as well as characteristics which 
intergrade to other orders. Figure 20 illustrates dia- 
grammatically the horizon pattern of the most fre- 
quently occurring Luvisolic soils. 

In this area the Luvisolic soils are represented 
only by the Gray Luvisol great group which com- 
prises just under 40% of the map sheet acreage. These 
soils are found throughout, with the greatest con- 
centration in the northern portions. By far the great- 
est amount of these Luvisolic soils have been classified 
as belonging to the Orthic Gray Luvisol subgroup. 
Soils of the Dark Gray Luvisol subgroup are found 
mainly within a transition belt between the Cherno- 
zemic and Luvisolic soils. They occupy considerably 

Figure 20-A diagrammatic horizon pattern of the Luvisolic soils mapped in the Tawatinaw Map Sheet 
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less area than does the Orthic subgroup. The Solodic 
Gray Luvisol subgroup, which is an intergrade to the 
Gray Solonetz soils, was mapped primarily in the 
southwest corner in association with the Solonetzic 
soils found there. 

Brunisolic Order 
Soils of the Brunisolic order have brownish col- 

ored sola, are well to imperfectly drained, and have 
good to moderate oxidizing conditions. They have 
developed under a forest caver, where under virgin 
conditions they may have an organic surface horizon 
(L-H) and a thin Ah horizon. They may have an 
eluvial (Ae) horizon, a brownish Bm, but no textural 
or podzolic B horizon. Separation at the great group 
level is determined by the base saturation of the Bm 
horizon which is a reflection of the calcium carbonate 
content of the parent material. Thus in this map 
sheet there were soils of high base saturation, the 
Eutric Brunisol great group, and soils of lower base 
saturation, the Dystric Brunisol great group. These 
soils were separated at the subgroup level, on the 
basis of degradation within the A horizon, into the 
Degraded Eutric Brunisol and Degraded Dystric Brun- 
isol subgroups. Figure 21 illustrates diagrammatically 
the horizon pattern of the Brunisolic soils encountered 
in this area. 

Soils of the Brunisolic order were found through- 
out the map sheet in areas of sandy parent materials. 
In total these soils caver less than 10% of the land 
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surface with well over half of this classified as the 
Degraded Eutric Brunisol. 

Gleysolic Order 
Soils of this order are water-saturated and are 

under reducing conditions continuously or during some 
period of the year, resulting in du11 matrix colors. 
They may have distinct or prominent mottles of red- 
dish or yellowish brown color. These soils support 
hydrophytic vegetation and may have an organic sur- 
face layer of mixed peat up to 16 inches thick, or 
up to 24 inches of fibric peat. Separation at the great 
group level is determined by the characteristics of the 
Ah horizon, e.g. those with more than 3 inches of 
Ah, the Humic Gleysol; those with less than 3 inches 
of Ah, the Gleysol; and those influenced by degrada- 
tion, the Eluviated Gleysol. Separation at the sub- 
group level is based on a more refined characteriza- 
tion of the A and B horizons with particular empha- 
sis on the characteristics associated with wet soils. 
Within the map sheet five separate subgroups were 
recognized and mapped, namely the Orthic Humic 
Gleysol, the Rego Humic Gleysol, the Rego Gleysol, 
the Humic Eluviated Gleysol, and the Low Humic 
Eluviated Gleysol. These subgroups are illustrated in 
Figure 22. Gleysolic soils having 6 to 16 inches of 
mixed peat have been designated as peaty phases 
of the appropriate subgroup. 

Gleysolic soils were mapped throughout the area 
and total a little less than 10% of the map sheet 
acreage. The Hum& Gleysol great group was con- 
centrated more in the southern half of the sheet while 
the Gleysol and Eluviated Gleysol great groups were 
more common in the wocded northern areas. 

Organic Order 
Soils of this order have developed dominantly from 

organic deposits and contain 30% or more organic 
matter. They are water saturated for most of the year 
if not artifrcially drained. Separation at the great 
group level is determined by the degree of decom- 
position of the organic material. Criteria for subgroup 
separation are largely based on the nature and source 
of material within the multilayered deposits. 

The classification of Organic soils has been in the 
developmental stages over the last several years. 
The system in its present form (9) was finalized 
approximately the same time as the soi1 survey of the 
Tawatinaw Map Sheet was completed. This fact, 
coupled with inaccessibility due to waterlogged con- 
ditions for most of the summer season, resulted in’ 
what was really only an outlining of Organic soi1 
areas. Since most of these bogs were frozen until 
late July, a proper examination was not always pos- 
sible at the time of traverse. Furthermore, this being 
a reconnaissance soi1 survey, the required detail for 
proper classification was felt to be unwarranted. It 
was, however, felt that some attempt should be made 
in classifying these Organic soils since they occupy 
almost onequarter of the surface area. As a result 
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about 25 profile descriptions were recorded at various 
organic sites. These sites were selected to represent 
the entire map sheet. Site selections were such that 
the influence of the adjacent parent materials and 
land forms on the nature of the bog could be 
evaluated. As a result of this study, a few general 
observations cari be made regarding the Organic soils 
of the Tawatinaw Map Sheet: 

1. The great majority of the bogs were composed 
of mixed peats. 

2. Both vertical and horizontal variability is charac- 
teristic. 

3. Very few Humisols were found. About three- 
quarters of the bogs were Fibrisols. 

4. Bogs adjacent to areas of coarse-textured parent 
materials (aeolian and alluvial deposits) were 
usually Mesisols. 

5. Bogs adjacent to areas of medium and fine- 
textured parent materials (till and lacustrine 
deposits) were usually Fibrisols. 

6. The degree of organic material decomposition was 
less in the northern part of the map sheet. 

The information obtained from these observations 
indicated that it would be impractical to classify the 
Organic soils of the Tawatinaw Map Sheet at the 
subgroup level. Classification was therefore at the 
great group level as shown on the soi1 map accom- 
panying this report. 
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Table 2 shows the placement of the mapped soi1 
series within the Canadian Classification System. 

SOIL FAMILY GROUPIN G 
The soi1 family is a taxonomie unit within the 

Canadian System of Soi1 Classification. Its main 
function is to show the relationship among soi1 series. 
The Canadian Classification System (9) defines the 
soi1 family as “a group of soi1 series, within a sub- 
group, that are relatively uniform in genetic horizons, 
or in the properties of the soi1 regolith if genetic 
horizons are thin, faint, or absent, but the uniformity 
is at a broader degree than in the soi1 series”. Thus 
this taxonomie unit is useful in grouping together 
soi1 series of the same subgroup that are relatively 
uniform in their physical and chemical characteristics. 

The main criteria selected for establishing soi1 
family groupings are texture, mineralogy, reaction, 
calcareousness, and climate. These criteria are used 
in establishing the family groupings as shown in 
Table 3. Since these soils lie within the cold sub- 
humid to humid climate class, this column has been 
omitted from the table. 

A comparison of these family groupings with in- 
terpretations for agriculture indicates that groupings 
within the texture class are the only groupings, with- 
in any of the 5 classes, which bear much relationship 
to productivity or capability ratings. This is not un- 
expected since the soils of the Tawatinaw Map Sheet 

REPORT S-72-29 



TABLE 3-Family Grouping of the Soils of the Tawatinaw Map Sheet 

Subgroup Texture Mineralogy Reaction Calcareousness Series 

Orthic Black 

Eluviated Black 

Gleyed Eluviated Black 

Orthic Dark Gray 

Rego Dark Gray 

Solodic Dark Gray 

Gleyed Dark Gray 

Black Solonetz 

Gray Solonetz 

Gleyed Black Solonetz 

Orthic Gray Luvisol 

Dark Gray Luvisol 

Solodic Gray Luvisol 
Degraded Dystric Brunisol 

Degraded Eutric Brunisol 

Orthic Humic Gleysol 

Rego Humic Gleysol 

Rego Gleysol 

Humic Eluviated Gleysol 

Low Humic Eluviated Gleysol 

Moderately Coarse 
Moderately Coarse 
Medium 

Medium 
Moderately Fine 
Fine 

Medium 
Moderately Fine 
Fine 

Moderately Coarse 
Medium 
Medium 
Moderately Fine 
Fine 

Very Coarse 

Moderately Fine 
Medium 
Moderately Fine 
Fine 

Moderately Fine 
Very Coarse/ Medium 
Moderately Fine 
Fine 

Moderately Fine 

Very Coarse 
Moderately Coarse 
Medium 
Moderately Fine 
Moderately Fine 

Fine 

Moderately Coarse 
Medium 
Moderately Fine 

Mixed 
Mixed 
Mixed 

Mixed 
Mixed 
Montmorillinitic 

Mixed 
Mixed 
Montmorillinitic 

Mixed 
Mixed 
Mixed 
Mixed 
Montmorillinitic 

Mixed 
Mixed 

Mixed 
Mixed 
Montmorillinitic 

Mixed 
Mixed 
Mixed 
Montmorillinitic 

Mixed 
Mixed 
Mixed 
Mixed 
Mixed 
Mixed 

Montmorillinitic Acid to Neutral 

Mixed Acid to Neutral Weakly 
Mixed Acid 
Mixed Acid to Neutral 

Fine 
Moderately Fine 

Very Coarse 

Very Coarse 
Very Coarse/ Medium 

Moderately Coarse 
Medium 
Moderately Fine 
Fine 

Moderately Coarse 
Medium 

Montmorillinitic 
Mixed 

Mixed 
Mixed 
Mixed 

Mixed 
Mixed 
Mixed 
Montmorillinitic 
Mixed 
Mixed 

Moderately Fine 

Medium 
Moderately Fine 
Fine 

Medium 
Moderately Fine 
Fine 

Mixed 

Mixed 
Mixed 
Montmorillinitic 

Mixed 
Mixed 
Montmorillinitic 

Weakly 

Weakly 

Weakly 
Weakly 

Weakly 

Weakly 

Weakly 

Weakly 

Weakly 

Weakly 
Weakly 
Weakly 

Weakly 

Acid to Neutral Weakly 
Acid to Neutral Weakly’ 
Acid 
Acid to Neutral Weakly 
Acid to Neutral 

Acid to Neutral 
Acid to Neutral Weakly 

Acid to Neutral 
Acid to Neutral 
Acid to Neutral Weakly 
Acid to Neutral Weakly 

Acid to Neutral Weakly 
Alkaline Moderately to 

very strong 

Acid to Neutral Weakly 

Acid to Neutral 
Acid to Neutral Weakly 
Acid to Neutral 
Acid to Neutral Weakly 
Acid to Neutral 
Acid to Neutral Weakly 

Ferintosh 
Peace Hills, Ukalta 
Penhold 

Ponoka 
Angus Ridge, Hobbema 
Malmo 

Jeffrey 
Pibroch 
Wabash 

Redwater 
Rimbey 
Winterburn 
Eckville, Falun, Looma 
Mica 

Gourin 
La Nonne 

Anton 
Egremont 
Gleymic 

Camrose, Kavanagh 

Kavasand 
Dnister, Kawood 
Ministik 

Namepi 
Clouston 
Culp, Hoadley, Tawatinaw 
Glory 
Cooking Lake 
Athabasca, Grandin, Lavesta, 

Tolman 
Maywood, Miquelon 
Gabriel, Leith 
Carvel 
Fawcett, Grosmont, Uncas, 

Winston 
Macola, Tawayik 

Nakamun 
Nestow 
Amisk, Edwand, Nicot* 
Codesa* 

Rochester 
Codner 
Onoway 
Raven 
Daken 
Kerensky 

Seibert 
Jarvie 
Mapova 
Sawdy 

Wanham 
Newbrook 
Snipe 

*Complex 
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fa11 within a fairly narrow range of the limits estab- been augmented by an aerial photo interpretation. 
lished for the mineralogy, reaction, calcareous, and Therefore, these areas have in reality been covered 
climate classes. It is significant that this relationship by a broad reconnaissance type of soi1 survey. Soi1 
between texture classes and interpretations for agri- inspections were made at approximately half mile 
culture is most noticeable with the soils of the Cher- intervals along the lines of traverse. Information re- 
nozemic order. These soils, if they belong to the fine, lative to soils, physiographic features, vegetation, 
moderately fine, and medium texture classes, also improved land and other features considered per- 
have a high productivity and capability rating. Con- tinent, were recorded on township plans at a scale of 
versely the Chernozem soils, which are less desirable 1 mile to 2 inches. Soi1 boundary lines were deter- 
for agriculture, are those belonging to the coarse and mined along the lines of traverse and projected be- 
very coarse texture classes. As far as the soils of the tween the lines of traverse by means of aerial photo- 
other orders are concerned, their productivity and graphs and visible landscape features. It was often 
capability ratings are based more on characteristics necessary to leave the line of traverse by foot to 
such as structure, salinity, drainage, etc. which have verify projected lines or establish the characteristics 
not been separated at the family level. Therefore, of areas which appeared different on the aerial photo- 
very few relationships exist between family group- graphs. The features and characteristics recorded and 
ings and agricultural interpretations for soils not be- the terminology used in describing these features are 
longing to the Chernozemic order. noted in the Appendix. 

SOIL MAPPING 

The basic mapping unit used in this soi1 survey 
is the soi1 series. Individual soi1 series are given a 
name usually taken from a named feature (town, 
post office, river, lake, etc.) in the vicinity where the 
soi1 is first identified. Soi1 mapping is the technique 
of delineating soi1 areas either as one series areas or, 
as is usually the case, as areas of associated soi1 
series. 

In mapping this area, which is generally char- 
acterized by a complex soi1 pattern, an effort was made 
to indicate this pattern by recording the presence of 
the dominant soi1 series as well as the more fre- 
quently occurring less dominant series. Thus most 
map units are associations of 2 or 3 soi1 series 
shown in order of their dominante, but of necessity 
other less dominant soils cannot be shown. There- 
fore, further inspections must be made if informa- 
tion of a more detailed nature is required. 

In this reconnaissance soi1 survey the area was 
traversed at one mile intervals in the settled portions, 
usually by car. In less accessible areas traverses were 
less frequent and then only along existing trails or 
cutlines by means of a four-wheel-drive vehicle. Much 
of the inaccessible area in the northwest portion was 
covered by this means as well as by swamp buggy. 
The area in the east central portion of the map sheet 
also necessitated the use of a four-wheel-drive vehicle, 
in addition to a helicopter. Due to lack of coverage 
in less accessible areas the information obtained has 

Toward the latter stages of the soi1 survey when 
the soi1 series, their extent and location had been 
established, soi1 samples were gathered from selected 
locations representing dominant soi1 series. Many of 
these samples were obtained by means of a soi1 cor- 
ing machine (Figure 10) which is particularly useful 
in extracting undisturbed samples from depths ap- 
proaching 12 ft. These samples were subjected to 
various chemical and physical analyses in order to 
further characterize the soi1 series. The results ob- 
tained from these analyses are recorded elsewhere 
in this report. 

LAND USE, MANAGEMENT, AND INTERPRETATION FOR AGRICULTURE 

Repeated reference has been made to the fact 
that this area is mainly dependent upon an agricul- 
turally oriented economy. The cultivation map (centre- 
piece) indicates how widespread cultivation is and 
where the areas of greatest concentration of culti- 
vated lands are located. From a glance it is apparent 
that the southern areas have a greater concentration 
of cultivated lands than the northern areas. This cor- 
responds roughly with the change from Chernozemic 
soils in the southern part to the Luvisolic soils in the 
more northerly areas of the map sheet. This trend 
is of course also influenced by other factors such as 
topography, climate, and drainage. 

Because of this relationship between cultivation 
and soils with respect to their classification and loca- 
tion, discussions on the land use and management 
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aspects for agriculture Will deal with each order of 
the classification system in turn. Tables 4, 6, 8, 10, 
12, and 14 group the soils of the Tawatinaw Map 
Sheet in this manner and give some of the char- 
acteristics which affect their management and use for 
agriculture. These tables have been compiled to give 
a practical interpretation of the more technical data 
included in the body of this report. These data in- 
dicate those characteristics that tend to limit plant 
growth on a particular soi1 and therefore the cultural 
practice necessary to improve that soil. 

The following definitions Will describe the terms 
used in these tables: 

Topsoil-the total A horizon including the dark colored 
Ah and, if present, the light colored Ae. 
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Subsail-this includes the B and C horizons. 
Organic matter content-Low-less than 3.5% organic 

matter 
Med. (medium)-between 3.5 and 7% organic matter 
High-more than 7% organic matter 

Permeability-the movement of water through the soi1 
Low-less than 0.2 inches/ hr. 
Med. (medium)-between 0.2 and 2.0 inches/ hr. 
High-more than 2.0 inches/ hr. 

Salinity-the quantity of soluble salts 
Free-less than 0.15% soluble salts (less than 4 

mmhos/cm) 
Weak. (weakly)-from 0.15 to 0.35% soluble salts 

(4 to 8 mmhos/cm) 
Mod. (moderately)-from 0.35 to 0.65% soluble 

salts (8 to 15 mmhos/cm) 
St. (strongly)-greater than 0.65% soluble salts 

(greater than 15 mmhos/ cm) 
Water storage-total water held by the soi1 at field 

capacity* 
Low-less than 2 inches waterjft. soi1 
Med. (medium)-between 2 and 5 inches water/ft. 

soi1 
High-more than 5 inches waterlft. soi1 

*Ficld Capac~ty--the percentage of water remaining in a soi1 2 or 3 days akr having 
been saturated and alter frce drainage has pracrically ceased. 

Drainage- 
Rap. (rapidly)-the soi1 moisture content seldom 

exceeds field capacity in any horizon except 
immediately after water additions 

Well-the soi1 moisture content does not normally 
exceed field capacity in any horizon for a 
significant part of the year 

Mod. (moderately well)-the soi1 moisture in ex- 
cess of field capacity remains for a small but 
significant part of the year 

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

Poor (poorly)-the soi1 moisture in excess of field 
capacity remains in a11 horizons for a large 
part of the year 

V.P. (very poorly)-free water remains at or within 
12 inches of the surface most of the year 

Surface pattern- 
Tl-relatively level, very little nonarable land, 

uniformly shaped fields 
T2-relatively level, contains depressional areas, 

some field irregularity 
T3-gently rolling and rolling with both uniform 

and complex slopes, occasional nonarable spots, 
some field irregularity 

TABLE 4-Some characteristics and management aspects of the Chernozemic soils of the Tawatinaw Map Sheet 

Soi1 
Series 

Angus Ridge 16 
Anton 10 
Eckville 12 
Egremont 10 
Falun II 
Ferintosh 8 
Gleymic 8 
Gourin 10 
High Prairie 4 
Hobbema 16 
Jeffrey 10 
La Norme 5 
Looma 8 
Malmo 14 
Mica 10 
Peace Hills 12 
Penhold 10 
Pibroch 14 
Ponoka 16 
Redwater 10 
Rimbey 14 
Ukalta 12 
Wabash 14 
Winterburn 18 

Med. 
Med. 
Med. 
Med. 
Med. 
Med. 
High 
Med. 
Med. 
Med. 
High 
Med. 
Med. 
High 
Med. 
Med. 
Med. 
Med. 
Med. 
Med. 
Med. 
Med. 
High 
Med. 

Med. 
Med. 
Med. 
Med. 
Med. 
High 
Med. 
High 
Med. 
Med. 
Med. 
Med. 
Med. 
Med. 
Med. 
High 
Med. 
Med. 
Med. 
High 
Med. 
High 
Med. 
Med. 

Med. 
Med. 
Med. 
Med. 
Med. 
High 
Low 
High 
Med. 
Med. 
Med. 
Med. 
Low 
Low 
Low 
High 
Med. 
Med. 
Med. 
High 
Med. 
Med. 
Low 
Med. 

Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Weak 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
Free 

Med. 
Med. 
Med. 
Med. 
Med. 
Low 
High 
Low 
Med. 
Med. 
Med. 
Med. 
High 
High 
High 
Low 
Med. 
Med. 
Med. 
Low 
Med. 
Low 
High 
Med. 

Well T3 
Imp. T2 
Well Tl 
Imp. T2 
Well T3 
Rapid T2 
Imp. T2 
Rapid T3 
Imp. T2 
Weil TI 
Imp. Tl 
Mod. T2 
Mod. Tl 
Mod. Tl 
Mod. T2 
Rapid TI 
Weil T2 
Imp. T2 
Well Tl 
Rapid Tl 
Weil Tl 
Rapid Tl 
Imp. Tl 
Well T4 

- 
- 
- 
- 
- 

Wind 
- 

Wind 

- 
- 
- 
- 
- 
- 

Wind 
- 
- 
- 

Wind 

Wind 

- 

Sl 
SO 
SO 
Sl 
SI 
s2 
SO 
SO 
SO 
SO 
SO 
s2 
SO 
SO 
SO 
SO 
SO 
SI 
SO 
SO 
SO 
SO 
SO 
SO 

0. NJ’ 
0. NJ’ 
0. NJ 
0. NJ’ 
0. N,P 
S.P. W’ 
S.P. NJ’ 
S.C. NJ’ 
0. NJ’ 
0. NJ’ 
0. NJ 
0. NJ’ 
0. NJ’ 
0. NJ 
0. N,P 
S.C. NJ’ 
0. NJ’ 
0. NJ 
0. NJ’ 
S.C. NJ’ 
0. NJ’ 
S.P. NJ’ 
S.P. NJ’ 
0. NJ’ 
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T4-rough, often hummocky with complex slopes, 
contains nonarable depressional spots, ir- 
regular fields 

TS-depressional, poorly drained areas 
Stoniness- 

SO-relatively no stones 
SI-few stones, relatively no obstruction to culti- 

vation 
S2-sufficient stones to offer some obstruction to 

cultivation 
S3-excessively stony 

Tillage practice- 
0-ordinary recommended cultural practices 
S.P. (special precautions)-some tillage precautions 

necessary such as use of specialized imple- 
ments, or cultivation at critical moisture content 

S.C. (special tare)-special tare needed in a11 
management practices on soils vulnerable to 
erosion, or where hard layers occur near the 
surface, or on soils with granular structure that 
is easily destroyed 

Fertilizer required- 
N-Nitrogen 
P-Phosphorous 
K-Potassium 
S-Sulphur 

In addition to fertilizers, organic matter should 
be added to those soils which have been affected by 
wooded degradation, that is, primarily the Luvisolic 
soils. Since there are insufficient long term data avail- 
able on the fertilizer requirements for the individual 
series, few definite recommendations cari be made. 
Furthermore, responses to added fertilizer may vary 
within one soi1 series and is dependent on past crop- 
ping and cultural practices. For further information 
see the section on Soi1 Management by J. A. Carson 
and A. W. Goettel found in the Appendix of this 
report. 

In considering the various agricultural aspects of 
these soils their rating for agriculture must also be 
considered. Tables 5, 7, 9, 11, and 13 group the 
mapped soi1 series of each order into various pro- 
ductivity rating classes. 

Chernozemic Soils 
Table 4 gives some of the characteristics of the 

Chernozemic soils that affect their management and 
use. It is readily apparent that these soils have qua- 
lities which generally make them desirable for agri- 
culture. In Table 5 these and other soi1 characteristics 
have been used in grouping the soi1 series into rating 
classes. 

TABLE 5-Soi1 Productivity Rating of the Chernozemic soils of 
the Tawatinaw Map Sheet 

Rating Glass 
8. Very Good to Excellent 
7. Good to Very Good 

6. Fairly Good to Good 

5. Fair to Fairly Good 

4. Poor to Fair 
3. Pasture-improvement 

practical 
1. 

Soi1 Series 
None 
Angus Ridge, Eckville, Falun, 
Hobbema, Looma, Malmo, Mica, 
Penhold, Pibroch, Ponoka, 
Rimbey, Wabash 
Anton, Egremont, Gleymic, 
Jeffrey, La Nonne, Winterburn 
Ferintosh, High Prairie, Peace 
Hills, Redwater, Ukalta 
Gourin 
None 

and Pasture-improvement not None 
2. practical 

Solonetzic Soils 
The Solonetzic soils are not desirable soils for 

agriculture. Some of the characteristics responsible for 
this are given in Table 6. These are characteristics 
mainly associated with and resulting from saline con- 
ditions. Therefore the Solonetzic soils have a relative- 
ly low productivity rating as indicated in Table 7, 
and special tare is necessary in their cultivation. 

Luvisolic Soils 
Table 8 summarizes the characteristics of the Lu- 

visolic soils which affect their agricultural potential. 
Since these soils are usually low in organic matter, 
this deficiency should be corrected through proper 
cultural practices, such as trop rotations which include 
legumes. On a regular basis green manures should be 

TABLE 6-Some characteristics and management aspects of the Solonetzic soils of the Tawatinaw Map Sheet 

Soi1 
Series 

Camrose 
Dnister 
Kavanagh 
Kavasand 
Kawood 
Ministik 
Namepi 

Topsoil Subsoil 

A .z ,x v) ‘2 2 
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0 
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ZL 5% 
I-Q Lcd 

10 Med. Med. Low St. Med. Mod. T2 Water S2 S.C. N,P 
5 Low Med. Low Mod. Med. Mod. T2 Water S2 S.C. N,P 
6 Med. Med. Low St. Med. Mod. l-2 Water S2 S.C. N,P 

10 Low High Low Mod. Low Well T2 Wind SO S.C. N,P 
5 Low Med. Low Mod. Med. Imp. T2 Water S2 S.C. N,P 
8 Med. Mod. Low Mod. High Mod. T2 Water SO S.C. N,P 
6 Med. Med. Low St. Med. Imp. T2 Water S2 S.C. N,P 
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TABLE ‘I-Soi1 Productivity Rating of the Solonetzic soils of the 
Tawatinaw Map Sheet 

Rating Class Soi1 Series 

8. Very Good to Excellent None 

7. Good to Very Good None 

6. Fairly Good to Good None 

5. Fair to Fairly Good Camrose, Kavanagh, Ministik 

4. Poor to Fair Dnister, Kavasand, Kawood, 
Namepi 

3. Pasture-improvement None 
practical 

1. 
and Pasture-improvement not None 
2. practical 

plowed under, supplemented with barnyard manure ii 
available. Many Gray Luvisol soils have proven to be 
sulphur deficient but no reliable trends have been 
established. One characteristic very common to culti- 
vated fields of Gray Luvisol soi1 of medium texture 
is the crusting of the Ae horizon following a rain 
(Figure 23). When this occurs after seeding, the trust 
may interfere and often prevent seedling emergence, 
thus decreasing potential yields. Mainly because of 
their relatively low fertility level, soils of the Luvisolic 
Order have a less than optimum productivity rating 
as outlined in Table 9. 

TABLE Y-Soi1 Productivity Rating of the Luvisolic soils of the 
Tawatinaw Map Sheet 

Rating Class 
8. Very Good to Excellent 
7. Good to Very Good 
6. Fairly Good to Good 

5. Fair to Fairly Good 

4. Poor to Fair 
3. Pasture-improvement 

practical 
1. 

Soi1 Series 
None 
None 
Fawcett, Lavesta, Macola, 
Tawayik, Tolman, Uncas 
Athabasca, Carvel, Cooking 
Lake, Glory, Grandin, Grosmont, 
Maywood, Miquelon, Nakamun, 
Winston 
Gabriel, Leith, Tawatinaw 
Culp, Hoadley 

and Pasture-improvement not Clouston 
2. practical 

Brunisolic Soils 

Table 10 lists the characteristics of the Brunisolic 
soils. These soils are, by and large; nonarable, mainly 
because of their coarse texture which is responsible 
for their low fertility and susceptibility to wind erosion 
(Figure 24). It is therefore imperative that special 
precautions be undertaken to prevent erosion if any 
of these soils are cultivated. Only those soils with 
sandy loam or finer textures should be considered 
for improvement of any kind. The productivity rating 
of the series members of the Brunisolic Order are 
given in Table 11. 

TABLE g-Some characteristies and management aspects of the Luvisolic soils of the Tawatinaw Map Sheet 

Soi1 
Series 

Athabasca 6 Low Med. Med. Free Med. Mod. T3-4 - s2 S.P. W’S 
Carvel 6 Low High Med. Free Med. Weil T3 Wind SO S.P. N,P 
Clouston 6 Low High High Free Low Rapid T2 - S3 S.C. N,P 
Cooking Lake 6 Low Med. Med. Free Med. Mod. T3-4 - s2 S.P. N,P 
Culp 6 Low High High Free Low Rapid T3 Wind SO SC. NU’ 
Fawcett 7 Low Med. Med. Free Med. Well T2 - SO S.P. NM= 
Gabriel 10 Low High Med. Free Med. Mod. T3 Wind SO S.C. N,P 
Glory 8 Low High Med. Free Med. Well T4 Wind SO S.C. N,P 
Grandin 4 Low Med. Low Free High Mod. T3 - s2 S.P. N,W’ 
Grosmont 7 Low Med. Med. Free Med. Mod. T3 - s2 S.P. NJ’3 
Hoadley 6 Low High High Free Low Mod. T3 Wind SO S.C. N,S,P 
Lavesta 6 Low Med. Med. Free Med. Mod. T2 - SO S.P. WJ’ 
Leith 10 Low High High Free Low Rapid T3 Wind SO S.C. N,P 
Macola 8 Med. Med. Low Free High Mod. T2 - SO S.P. N,P 
Maywood 6 Low Med. Low Free High Mod. T2 - SO S.P. N,P 
Miquelon 6 Low Med. Low Free High Mod. T2 - SO S.P. N,P 
Nakamun 5 Low Med. Med. Weak Med. Mod. T2 - s2 S.P. N,P 
Tawatinaw 6 Low High Med. Free Med. Weil T4 - s2 S.P. N,P 
Tawayik 8 Med. Med. Low Free High Mod. T2 - SO S.P. N,P 
Tolman 6 Low High Med. Free Med. Weil T2 - SO S.P. NM’ 
Uncas 8 Low Med. Med. Free Med. Mod. T3 - S2 S.P. N,P 
Winston 6 Low Med. Low Free High Mod. T3 - S2 S.P. NS,P 
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TABLE IO-Some characteristics and management aspects of the Brunisolic soils of the Tawatinaw Map Sheet 

Topsoil Subsoil 

Amisk 
Codesa 
Edwand 
Nestow 
Nicot 

3 Low High High Free Low Rapid T4 Wind SO S.C. N,P 
5 Low High Med. Free Low Weil T3 Wind SO S.C. N,P 
3 Low High High Free Low Rapid T2 Wind S3 S.C. N,P 
5 Low High High Free Low Rapid T4 Wind SO S.C. N,P 
6 Low High High Free Low Rapid 13 Wind SO S.C. N,P 

TABLE Il-Soi1 Productivity Rating of the Brunisolic soils of the 
Tawatinaw Map Sheet 

Rating Class 
8. Very Good to Excellent 
7. Good to Very Good 
6. Fairly Good to Good 
5. Fair to Fairly Good 
4. Poor to Fair 
3. Pasture-improvement 

practical 
1. 
and Pasture-improvement not 
2. practical 

Soi1 Series 
None 
None 
None 
None 
Codesa sandy loam 
Codesa loamy Sand, Nicot 
sandy loam 
Amisk, Edwand, Nestow, Nicot 
loamy sand 

Gleysolic Soifs 

Figure 23-Surface crusting on a Gray Luvisolic soi1 

In Table 12 the characteristics of the Gleysolic 
soils which affect their agricultural potential are listed. 
These soils a11 present drainage problems and therefore 
normal cropping or tillage practices cannot be fol- 
lowed. In addition, crops on these soils, because of 
their lower position in the landscape, often are da- 
maged by unseasonable frosts. Consequently it is sug- 
gested that forage crops and hay production are the 
best uses for soils of the Gleysolic Order (Figure 25). 
Recent investigations seem to indicate a potassium 
deficiency exists in many of these soils; however, con- 

Figure 24-Wind erosion on a sandy soi1 Figure 25-Gleysolic soils are best suited to hay production 
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TABLE 12-Some characteristics and management aspects of the Gleysolic soils of the Tawatinaw Map Sheet 

Soi1 
Series 

Codner 
Daken 
Jarvie 
Kerensky 
Mapova 
Newbrook 
Onoway 
Raven 
Rochester 
Sawdy 
Seibert 
Snipe 
Wanham 

Topsoil Subsoil 
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8 High Med. Med. Free Med. Poor T5 - SO S.P. W’,K 
10 Med. High High Free Low Poor T5 Wind SO SC. NJ’& 
12 High Med. Med. Free Med. Poor TS - SO S.P. W’,K 
10 High Med. Med. Free Med. Poor T5 - SO S.P. NJ’& 
8 Med. Med. Med. Free Med. Poor TS - SI S.P. W’,K 
6 Low Med. Med. Free Med. Poor T5 - SI S.C. NJ’& 

10 High Med. Med. Free Med. Poor T5 - SI S.P. N,P,K 
12 High Low Low Free High Poor TS - SO S.P. NJ’3 
12 Med. High High Free Low Poor T5 Wind SO S.C. W,K 
6 Med. Low Low Fme High Poor T5 - SO S.P. W,K 
2 Low Med. Med. Free Med. Poor T5 - Sl S.C. N,P,K 
3 Low Low Low Free High Poor T5 - SO SC. N,P,K 
6 Low Med. Med. Free Med. Poor T5 - SO S.C. W’,K 

clusive statements must await further investigations. 
The productivity rating of these soils is given in Table 
13. 
TABLE 13-Soi1 Productivity Rating of the Gleysolic soils of the 

Tawatinaw Map Sheet 

Rating Class 
8. Very Good to Excellent 
7. Good to Very Good 
6. Fairly Good to Good 
5. Fair to Fairly Good 

Soi1 Series 
None 
None 
None 
Codner, Jarvie, Kerensky, 
Onoway, Raven 

4. Poor to Fair Daken, Mapova, Newbrook, 
Rochester, Sawdy, Snipe, 
Wanham 

3. Pasture-improvement 
practical 

Seibert 

1. 
and Pasture-improvement not None 
2. practical 

Organic Soils 
Deep Organic soils are usually not considered 

suitable for cultivation in this area, mainly because 
of their very poor drainage. There are, however, some 
Organic soi1 areas being cleared and improved (Figure 
26), particularly where they are associated with shal- 
low peats or Peaty Gleysolic soils, and where artificial 
drainage cari be provided. The burning of peat is a 
questionable improvement practice. It is difficult to 
control the depth of burning, and a complete burn is 
not desirable. Many of these fires Will simmer for a 
long time, and later under proper conditions, have 
spread into adjacent woodlands where widespread 
damage has resulted. Table 14 lists the character- 
istics of these soils, which are important to their 
agricultural use. Deep Organic soils, however, are 
considered to have no agricultural potential and there- 
fore are placed in Rating Class 1-Pasture where 
improvement is not practical. 

SOIL SURVEY’OF THE TAWATINAW SHEET 

Figure 26-An Organic soi1 being prepared for cultivation by burning 
excess peat 

SOIL RATING 
A soi1 rating map accompanies this report; its 

purpose is to show a comparative rating of the soils 
according to their inherent ability to produce crops. 
The method used for compilation of the rating map 
involves consideration of the physical characteristics 
of the area-soi1 type, degree of stoniness, topography, 
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, even though it 
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TABLE 14-Some characteristics and management aspects of the Organic soils of the Tawatinaw Map Sheet 

Topsoil Subsoil 

soi1 
Series 

Fibrisol 
Mesisol 

is practically impossible to set any definite productivity 
limits for each class. It is also recognized that, 

or improved pasture purposes. It is noteworthy that 
the pasture classes occupy close to half the area within 

particularly in the Gray Luvisol Zone, some crops 
Will produce much better than others. For example, 

this sheet, of which by far the greatest proportiqn is 

a soi1 might grow a poor wheat trop but produce 
such that improvement is not practical. For rating 

a fairly good legume seed trop. It has also been de- 
purposes these areas have been grouped as one rating 
class with no attempt being made to separate Class 

monstrated that with suitable trop rotations and 1 and Class 2. It must, however, be mentioned that 
fertilization, good crops of cereal grains and legume the Organic soils, which comprise about 24010 of the 
hays cari be produced on Gray Luvisol soils. total area, would mostly be rated as Class 1. 

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

SOIL CAPABILITY 

The rating for the soils as shown in Tables 5, 
7, 9, 11 and 13 are for the particular soi1 series on 
level to undulating topography. If a soi1 occurs on 
gently rolling topography the rating is reduced by one- 
half to one class; if on rolling topography it is re- 
duced by one and one-half to two classes; if on hilly 
topography the area is usually considered non-arable. 

Table 15 summarizes the extent to which the 
various rating classes occur within the Tawatinaw Map 
Sheet, as shown on the rating map. 

Another method of evaluating the ability of a soi1 
to produce crops has recently been developed by the 
Canadian Soi1 Survey Committee in co-operation 
with the federal and provincial ARDA administrations. 
This is the “Soi1 Capability for Agriculture” and its 
usage is described in the Canada Land Inventory 
Report No. 2 (2). This system is a measure of the 
land’s ability to produce the crops common to the area 
and is based on the soil’s physical and environ- 
mental characteristics. Within this system there are 
seven interpretive groupings. The first three classes 
are considered capable of sustained production of com- 
mon cultivated crops, the fourth is marginal for sus- 
tained arable culture, the fifth is capable of use only 
for permanent pasture and hay, the sixth is capable 
of use only for wild pasture, while the seventh class 
is for soils and land types considered incapable of 
use for arable culture or permanent pasture. A capabil- 
ity report and map (13) has been published for this 
area in which the soi1 areas have been assigned a 
capability class according to this system. 

These Capability Classes are defined as follows: 
Class l-Soils in this class have no significant limita- 

tions in use for crops. 

8. 

7. 
6. 
5. 
4. 
3. 

1. 

TABLE 15-Acreage of the Soi1 Rating Classes in the 
Tawatinaw Map Sheet 

Rating Glass 
Very good to excellent 
arable 
Good to very good arable 
Fairly good to good arable 
Fair to fairly good arable 
Poor to fair arable 
Pasture-improvement 
practical 

Acreage % of Area 

- - 
117,720 3.3 
25 1,460 7.1 
351,610 10.0 

1,122,600 31.8 

487,300 13.8 

and Pasture-improvement not 1,040,350 29.5 
2. practical 

Water 160,000 4.5 

Total 3,529,OOO 100.0 

These figures indicate that about 20% of the area 
has good agricultural soils where farmers cari expect 
reasonable returns from cereal crops under normal 
conditions (Classes 5,6, and 7). About one-third of the 
area has poorer soils, or a combination of limiting 
factors, which make these areas marginal for the pro- 
duction of cereal crops (Class 4). Such areas may, 
however, have some potential for forage production 
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Class 2-Soils in this class have moderate limitations 
that restrict the range of crops or require 
moderate conservation practices. 

Class 3-Soils in this class have moderately severe 
limitations that restrict the range of crops or 
require special conservation practices. 

Class 4-Soils in this class have severe limitations 
that restrict the range of crops or require 
special conservation practices or both. 

Class 5-Soils in this class have very severe limitations 
that restrict their capability to producing 
perennial forage crops, and improvement 
practices are feasible. 
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Class O-Soils in this class are capable only of pro- 
ducing perennial forage crops, and improve- 
ment practices are not feasible. 

Class 7-Soils in this class have no capability for 
arable culture or permanent pasture. 

Further divisions into Capability Subclasses cari 
be made based on characteristics which place limita- 
tions on the agricultural use of the soil. These Capabil- 
ity Subclasses are: 

C-adverse climate 
D-undesirable soi1 structure and/or low per- 

meability 
E-erosion (not present in this map sheet) 
F-low fertility 
1-inundation by streams or lakes 

M-moisture limitation 
N-salinity 
P-stoniness 
R-consolidated bedrock (not present in this map 

sheet) 
S-adverse soi1 characteristics 
T-topography 
W-excess water 
X-cumulative minor adverse characteristics 

The soils of the Tawatinaw Map Sheet have been 
grouped, as shown below, into Capability Classes and 
Subclasses according to the characteristics which 
affect their agricultural capability. Since many soils 
have more than one limitation, this grouping is based 
on the limitation which is considered to be of major 
significance. For example, the Dnister soi1 has un- 
desirable structure (D), low fertility (F), and is saline 
(N). Each of these three characteristics has a limiting 
affect on the agricultural capability of this soil, but 
of the three, the undesirable structure is considered 
to be of greatest significance. This soi1 is therefore 
given an agricultural capability of 4D. 

It must be noted that these groupings consider 
the soi1 factors only and do not consider such im- 
portant exterior factors as climate and topography. 
Where applicable, these factors must be applied to 
arrive at a true capability classification for a soi1 area. 
Class 1 Soils: Angus Ridge, Eckville, Falun, Hob- 

berna, Malmo, Mica, Penhold, Ponoka, 
and Rimbey. 

Class 2D Soils: Camrose and Looma. 
Class 2M Soils: Winterburn. 
Glass 2W Soils: Anton, Egremont, Gleymic, Jeffrey, 

Pibroch, and Wabash. 
Class 3D Soils: Athabasca, Cooking Lake, Grosmont, 

La Nonne, Macola, Maywood, Mique- 
lon, Nakamun, Tawayik, and Uncas. 

Class 3F Soils: Fawcett, High Prairie, Lavesta, and 
Tolman. 

Class 3M Soils: Ukalta. 

Class 3W Soils: Codner, Onoway, and Raven. 
Class 4D Soils: Dnister, Grandin, Kavanagh, Minis- 

tik, Namepi, and Winston. 
Class 4M Soils: Ferintosh, Gourin, Leith, Peace Hills, 

Redwater, and Tawatinaw. 
Class 4W Soils: Jarvie, Kerensky, Mapova, and New- 

brook. 
Class 5D Soils: Kawood. 
Class 5F Soils: Carvel, and Glory. 
Class 5M Soils: Codesa, Culp, Daken, Gabriel, Hoad- 

ley, Kavasand, and Nicot. 
Class 5W Soils: Rochester, Sawdy, Snipe, Wanham, 

and peaty phases. 
Class 6M Soils: Amisk, Clouston, Edwand, and Nes- 

tow. 
Class 6W Soils: Seibert. 
Class 6P Soils: Stony phases. 
Class 71& 7W: ,Low areas associated with water 

bodies. 

In the “Description of the Soils” section of this 
report, the capability class is given for each soil, as 
well as the rating class. Unfortunately the capability 
classes, as devised, are in reverse order to the rating 
classes previously described, which may cause some 
confusion if comparing the two systems. 

AVAILABLE WATER 
Figure 27 shows the distribution of the available 

water in Gray Luvisol profiles developed on a range 
of parent materials. The available water is calculated 
as a percentage of the dry weight of soil. The parent 
materials include the 4 tills recognized in this area 
as well as aeolian, lacustrine, pitted deltaic, and allu- 
vial lacustrine materials. 

Available water is defined as that portion of water 
in a soi1 that cari readily be absorbed by plant roots, 
and is considered by most to be the water held in 
the soi1 between the wilting point of the soi1 and 
that held against a pressure of up to approximately 
15 bars. Since available water characteristics are more 
related to properties of parent materials than to 
pedogenic features, non-Luvisolic soils developed on 
a given parent material are expected to have avail- 
able water characteristics similar to those of the Gray 
Luvisols developed on a similar parent material. The 
coarse-textured soils are the exception to this rule. 
For soils of sandy loam, loamy Sand, and sand tex- 
ture the amount of available water Will increase with 
increasing organic matter. For example, a Black Cher- 
nozem on sand may have up to twice as much avail- 
able water as its Gray Luvisol counterpart. However, 
both would be rated as having low available water. 

The Cooking Lake, Athabasca, and Grandin series 
have a fairly consistent available water content. The 
Tawatinaw series has a more variable texture and 
consequently a more variable available water content. 
Profiles developed on Tawatinaw parent material gen- 
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erally have a lower available water content than those 
developed on Athabasca, Gradin, and Cooking Lake 
parent materials. 

Profiles developed on lacustrine material have sim- 
ilar or slightly higher available water contents than 
profiles developed on medium to fine-textured tills. 
The Maywood series shown in Figure 27 has a higher 
available water content than expected for a profile 
developed on lacustrine material. 

The soi1 series developed on alluvial and pitted 
deltaic materials have a wide range of available water 
contents because of their variable texture. The soils 
of sandy loam, loamy Sand, and sand texture have 
low amounts of available water. Layers of a different 
texture located within the profile affect available 
water content. The Glory profile shown on the graph 
is an example. The available water in the Codesa 
series ranges from low to high depending on the 
thichness and texture of the overlay. The available 
water content of the Nicot series shown is higher 
than normally expected for this series. 

The following is a grouping of the series based 
on available water content. 
1. Very low water holding capacity-soils containing 

less than 3 inches of water in the Upper 4 ft of 
the profile. 

These soils are generally unsuitable for agricul- 
ture since a normal trop would use a11 available 
soi1 moisture in a few days. Moreover, coarse- 
textured soils have very limited ability to retain 
plant nutrients. 

The following series fa11 into this grouping: 
Amisk-loamy sand Nicot-loamy sand 
Nestow-loamy sand Ferintosh 

2. LOW water holding capacity-soils containing 3 to 
5 inches of water in the Upper 4 ft of the profile. 

These soils offer a very limited “buffer” action 
in case of a shortage of rainfall and crops grown 
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on these soils Will reflect very rapidly any rainfall 
shortage. Under dryland farming these soils Will 
yield poor crops and should be left in pasture. 

The following series fa11 into this grouping: 
Peace Hills-loamy Redwater-loamy sand and 

sand and sandy loam sandy loam 
Leith-sandy loam Glory-sandy loam 
Culp-sandy loam Codesa 
Nicot-fine sandy loam 

3. Medium water holding capacity-soils containing 5 
to 9 inches of water in the Upper 4 ft of the profile. 

These soils have the ability to retain moderate 
amounts of water. Under the climatic conditions 
prevailing in this map sheet they offer no severe 
moisture limitations to crops normally grown in 
this area. Almost a11 Gray and Dark Gray Luvisols 
within this map sheet, developed on medium and 
fine-textured tills, fa11 into this category. The coars- 
er textured member of the Tawatinaw series would 
fa11 at the low end of this category while a11 Gray 
and Dark Gray Luvisols, developed on clay loam 
and clay tills, would have the highest values for 
this category. Any substantial increases in the silt 
content of these soils would increase their available 
water content. 

The following series fa11 into this grouping: 
Angus Ridge Tawatinaw 
Falun Uncas 
Athabasca Camrose* 
Cooking Lake Dnister* 
Glory-sandy loam 
Grandin 

Kavanagh* 

Grosmont 
Kaywood* 
Namepi* 

Pelaoc;zills-fine sandy Tolman-sandy loam 

Redwater-fine sandy 
Fawcett-sandy loam 

loam and loam 
l These soils belonging to the Solonetz~ Order bave moderate IQ high available water 

content values. However, their ahilify to provide water lo planu is decreased by 
the relatively high osmofic pressure of Ihe soil solution which tends to reduce the 
range of available moisture. This higher osmotic pressure is due 10 the sait content 
of the parent material. 
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4. High water holding capacity-soils containing more 
than 9 inches of water in the Upper 4 ft of the 
profile. 

The soils developed on alluvial lacustrine and 
pitted deltaic materials, and some soils developed 
on medium-textured tills account for most of this 
group. Those developed on alluvial lacustrine and 
pitted deltaic materials show the greatest variability 
in the amount of available moisture. Mechanical 
analysis has shown that this variability cari be 
attributed to the silt content. For example, Tolman 
sandy loam and Fawcett sandy loam have medium 
available water content values while Tolman and 
Fawcett loams and silt loams have a high available 
water content values. Silty clay loam and silt loam 
soils always have a high available water content. 

The following series fa11 into this grouping: 
Codner Newbrook 

Glory-loam and silt 
loam 

Jarvie 
Lavesta 
Macola 
Mapova 
Maywood 

Onoway 
Ponoka 
Rimbey 
Tolman-loam and silt 

loam 
Fawcett-loam and silt 

loam 
Penhold 

The soi1 series developed on alluvial lacustrine and 
pitted deltaic materials should not be included in the 
high available water content category if they have 
a low silt content (i.e. light loam, fine sandy loam, and 
sandy loam). 

Some Gleysolic soils with medium to high avail- 
able water content values have been included in the 
high category since their position in the landscape 
would reduce somewhat the possibility of some low 
moisture stress. 

NONAGRICULTURAL USES 

ENGINEERING 
Since a number of till samples had been collected 

from depths ranging from 6 to 12 ft a few of their 
physical characteristics were determined for e?fri- 
neering purposes. The samples from the 75 sites rep- 
resent most of the till in this map sheet, with the 
exception of the coarse-textured tills. lt was not pos- 
sible to penetrate this coarse material with the coring 
equipment due to the many stones. For this reason 
no engineering data is reported for this material. 

Table 16 presents the results obtained on the till 
samples collected. It must be pointed out that the 
values for liquid limit, plastic limit, plasticity index, 
maximum dry density, and optimum moisture were 
obtained on samples from 5 selected sites, for each 
of the 3 types of till. Selections were based on those 
sites which most closely resembled the central con- 
cept for a particular type of till. The remaining re- 
sults (bulk density, specific gravity, per cent shrink- 
age, and CaC03. equivalent) were determined on a11 
the till samples collected. No determinations for par- 
ticle size distribution were conducted on these till 
samples. However, this information cari be obtained 
from the analytical data recorded for the individual 
series in the “Description of the Soils” section of this 
report. 

The results obtained are found in Table 16 where 
they are presented as a range of values obtained. 

RECREATION 
In the Appendix of this report, L. J. Cooke gives 

a resume of the “Recreation Capability” of this map 
sheet. 

During the latter stages of the soi1 survey of this 
map sheet a detailed soi1 survey was being conducted 
in Sir Winston Churchill Provincial Park, which is 
located on Big Island in Lac La Biche. This detailed 
soi1 survey (8) served as a basis for making interpreta- 
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TABLE IQ-Some Physical and Chemical Analyses of Till Samples 
Edmonton-Belly 

River LaBiche Fine 
Formation Formation Textured 

Liquid limit 33-39 21-36 24-32 
Plastic limit 13-15 11-13 10-12 
Plasticity index 20-27 14-22 14-19 
Maximum dry density 

(lb./cu.ft.) 117-120 117-121 121-125 
Optimum moisture (%) 13-14 12-14 10-12 
Bulk density (~/CC) 1.63-1.98 1.66-2.04 1.67-2.00 
Specific gravity (g/cc) 2.09-2.65 2.51-2.88 2.09-2.66 
Shrinkage (%) 23.08-30.45 18.17-36.73 3 1.47-36.80 
CaC03 equivalent (%) 1.27-4.14 0.83-6.15 1.23-3.48 

tions for recreation site planning. Many of the soils 
in Sir Winston Churchill Provincial Park are very 
similar or identical to, soils mapped in the Tawatinaw 
Map Sheet, particularly in the northeast portion. The 
specific series involved, and their limitations for 
recreational use, as established by Brocke (8), are as 
follows: 

Athabasca-moderate limitation 
Culp-moderate limitation 
Edwand-moderate to severe limitation 
Grandin-moderate to severe limitation 
Grosmont-moderate limitation 
Macola-moderate limitation 
Maywood-moderate to severe limitation 
Miquelon-moderate limitation 
Nestow-moderate to severe,‘limitation 
Sawdy-severe limitation 
Snipe-severe limitation 
Tawayik-moderate limitation 
Wanham-severe limitation 

Brocke does, however, caution against applying his 
information to areas of similar soils elsewhere because 
of the possibility of different environmental conditions. 
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DESCRIPTION OF THE SOILS 

Within this map sheet 70 soi1 series and 3 com- 
plexes were recognized and mapped. A large number 
of these were of minor and infrequent occurrence and 
were therefore not considered to be of great signif- 
icance in relation to the total area. They are there- 
fore described in general terms only, whereas those 
soils of greater occurrence are described in detail. 
Using 15,000 acres (which is about 0.5% of the total 
area) as the significant level, 40 series and 1 complex 
were included in the less significant category. These 
soils in total comprise only about 15% of the entire 
area. In contrast the remaining 30 series and 2 com- 
plexes caver 85% of the area. For this reason this 
latter group of soils, in addition to having a detailed 
profile description, were sampled and further char- 
acterized by various chemical and physical analyses. 
For various reasons no analyses were available for 5 
of these soils (2 of which were the Organic soils). 
Although it occurs in less than 0.5% of the area the 
Amisk series is described in detail, primarily because 
of its unique characteristics-the presence of thin 
texture bands. 

On the following pages the soils are described in 
alphabetical order. 

Amisk Series (Ak) 
The Amisk soils occupy approximately 0.1% of the 

area, mainly in the region around Buck Lake north- 
east of Boyle. Small acreages of this soi1 are also 
present in the sandy area along the Athabasca River, 
downstream from the town of Athabasca. 

This soi1 has developed on stone-free alluvial sands 
where subsequent wind depositional features, such as 
Sand dunes, are weakly expressed. Usually several 
feet of noncalcareous medium and fine sands over- 
lie moderately fine textured till. Topography cari 
vary from undulating to strongly rolling; however, 
the predominant topographie class is gently rolling. 
Since the Amisk soi1 is rapidly drained it supports 
a xerophytic type of vegetation. Light stands of 
jack pine form the dominant tree caver (Figure 
13) with the occasional shrub and herbaceous species 
and one or two varieties of grasses being present. 
On the more exposed and drier sites lichens are very 
common. 

Amisk soils are classified as Degraded Eutric 
Brunisols. They have weakly expressed horizons, 
brownish in color. A relatively thin Ae horizon grades 
into a yellowish brown Bm horizon. Below this the 
noncalcareous Bm and Btj horizon, also yellowish 
brown in color, grades into the Bm and Btj2 horizon 
in which thin, dark yellowish brown, loamy, textural 
bands occur. These bands, occurring at about 2% to 
3 ft below the surface, are quite variable in form and 
extent, but very rarely do they reach a cumulative 
thickness of over 4 inches in the top 60 inches of the 
profile. With increasing depth these bands generally 
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become less evident, until they disappear, usually at 
a depth of about 10 ft. 

The following profile description is representative 
of the Amisk series: 
Ah-O to 1 inches, very dark grayish brown (IOYR 3/2 d) 

loamy Sand; single grain; loose; abrupt, smooth bound- 
ary; 0 to 1 inch thick; medium acid. 

Aej-1 to 3 inches, dark grayish brown (IOYR 412 m, 512 d) 
sand; single grain; loose; clear, wavy boundary; 1 to 4 
inches thick; medium acid. 

Bm-3 to 11 inches, yellowish brown (IOYR 5/6 m, 5/4 d) 
Sand; single grain; loose; graduai, wavy boundary; 6 to 
10 inches thick; medium acid. 

Bm & Btj-Il to 33 inches, yellowish brown (IOYR 5/4 m, 
6/3 d) Sand; single grain; loose, clear, smooth bound- 
ary; 18 to 30 inches thick; medium acid. 

Bm & Btj2-33 to 70 inches, contains texture bands. Matrix 
-yellowish brown (IOYR 5/4 m, 6/3 d) to brown (IOYR 
4/3 m, 5/4 d) Sand; single grain; loose; bands-dark 
yellowish brown (IOYR 4/4 m, 7SYR 4/4 d) loam; 
amorphous; friable; hard; 2 to 10 mm thick; cumulative 
thickness 7 to 8 cm; generally horizontal, some branched 
and contorted, a few discontinuous; abrupt, smooth 
boundary; 20 to 40 inches thick; medium acid. 

Bm & Btj3-70 to 124 inches, contains texture bands. Matrix 
-brown (IOYR 4/3 m, 5/4 d) Sand; single grain; loose; 
bands-dark yellowish brown (10YR 4/4 m, 7.5YR d) 
sandy loam; amorphous; very friable; slightly hard; 2 to 
10 mm. thick; cumulative thickness 5 to 6 cm; abrupt, 
smooth boundary; 0 to 60 inches thick; slightly acid. 

Cgj-124 to 142+ inches, brown (10YR 4/3 m, 514 d) Sand; 
few, coarse, faint, light brownish gray mottles; single 
grain; loose; slightly acid. 

Usually the Amisk series are developed on medium 
and fine sands; occasionally on coarse Sand. Horizon 
characteristics are fairly uniform with the exception 
of the horizons containing textural bands. These Will 
occur at depths between 14 and 60 inches and are 
easily to barely discernible, depending on textural 
and color differences between band and matrix mate- 
rials. 

In general, Amisk soils are minor components in 
association with Nestow soils and the Nicot soi1 com- 
plex. At a few locations the cumulative thickness of 
the textural bands is greater than 4 inches; these 
must be classified as Brunisolic Gray Luvisols. 

From an agricultural point of view this soi1 has 
very limited use. It should be left in its native state 
to avoid severe wind erosion. For grazing purposes 
it has very limited value. Due to its low water hold- 
ing capacity it cari support only a very meagre vegeta- 
tive caver. For these reasons the Amisk soi1 has been 
placed in Capability Class 6 for agriculture. Its pro- 
ductivity is rated as Pasture-improvement not 
practical (Class 2). 

Areas of Amisk and associated soils have some 
value as potential recreational areas. This is partic- 
ularly true where numerous lakes form part of the 
landscape as in the sandy areas northeast of Boyle. 
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Such areas are also very popular for blueberry 
pickeis, picknickers, and fishermen. These areas should 
be left as natural habitats for game birds and animals. 

Anton Series (At) 
The Anton series, since it comprises only 0.2% of 

the total map sheet acreage, is relatively insignificant. 
It is found mainly in the area north of Westlock, 
just east of the Pembina River. The gently undulat- 
ing area around Grassland also contains some of this 
soil. Development has taken place on stone-free allu- 
vial lacustrine material. 

Because of the relatively level topography asso- 
ciated with the Anton soils, surface drainage is rel- 
atively slow, resulting in the features indicative of 
imperfect drainage. Tree caver consists of mixed aspen 
poplar, balsam poplar, and white- spruce. Dominant 
among the various shrubs is willow, with numerous 
species of herbs and grasses comprising the ground 
flora. 

Classified as a Gleyed Dark Gray Chernozem, the 
Anton soi1 has several inches of a dark gray loamy 
surface horizon often underlain by a thin, weakly 
developed leached horizon. Both of these surface 
horizons are mottled, evidence of the imperfect 
drainage conditions under which they exist. The Bm 
horizon is a yellowish brown loamy material, with 
friable, medium subangular blocky structure. The 
change to the C horizon is gradual. The lime accumula- 
tion horizon is usually encountered at depths greater 
than 3 ft. pH values are in the neutral to slightly acid 
range above the moderately alkaline lime horizon. 

This soi1 may occasionally be found with a peaty 
surface deposit, a few inches in thickness. The thick- 
ness range for the A horizon is 6 to 18 inches. 
Some variability may be found in the subsurface 
material where textures may range from sandy loams 
to clay loams. Usually such textural variations are 
reflected in surface textures as well. Lime may at 
some locations not be encountered for several feet. 

Very seldom is the Anton soi1 found associated 
with soils developed on different parent material. It is 

most often a minor constituent in areas of Rimbey, 
Fawcett, or Tolman soils. In areas of impeded drain- 
age, it may be the better drained member in complex 
association with Codner and minor amounts of Or- 
ganic soils, usually Mesisols. 

Anton soi& if found by itself, would be suitable 
for growing most agricultural crops suited to this 
region. A preference for coarse grains may be advis- 
able for cliamtic reasons. It has an adequate level of 
natural fertility and its loamy texture and friable 
structure make it a very desirable soi1 to cultivate. 
Anton soils have been placed in Capability Class 2 
for agriculture and have been rated as Fairly Good 
to Good arable soils (Class 6) within the Productivity 
Rating System. 

Angus Ridge (Ar) 
Angus Ridge soils are found along the southern 

edge of the map-.she&.~ within.,.wcs black soi1 zone. 
They comprise approximately J;~JJ of the >entire area... 
Development of this soi1 has taken place on till of 
Edmonton formation origin. 

In the Tawatinaw sheet these soils are found pri- 
marily on gently undulating and undulating topog- 
raphy. However, in the Edmonton sheet to the south, 
it is not uncommon to find Angus Ridge soils on 
rolling and moderately rolling topography. Limited 
acreages are found east of Smoky Lake, where this 
soi1 is found on the rougher type of topography. Gen- 
erally, Angus Ridge soils on their normal topographie 
positions are well drained. 

In their natural vegetative environment the Angus 
Ridge soils in the Tawatinaw Map Sheet are found 
near the northern extreme of the Aspen Grove Sec- 
tion. The dominant tree species is aspen poplar, with 
balsam poplar appearing on moister and shadier sites. 
A profusion of small shrubs, flowering herbs, and other 
ground flora abound below the canopy of larger 
shrubs and trees. A great variety of grasses and 
herbaceous species covers the open areas SO common 
to the Aspen Grove Section. It is, however, very 
difficult to find many natural parkland areas on Angus 

TABLE 17-Analysis of an Angus Ridge Soi1 

Exchangeable Pa&le Size Distribution 
Cations Total % 

% Exchange % % % Silt Available 
Hor- Depth pH % Org. C/N % % % % % Capacity Ca/Na Base CaCOs Sand .05- % Clay Tex- Moisture 
izon inches(H20) N C Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.p.05 mm .002mm<2u <.2u ture % 

Ah O-13 6.6 0.56 7.31 13.0 71 27911 44.0 106 93 - 33 38 29 12 CL - 
Ahe 13-19 5.6 0.19 2.26 11.8 26 1 1 52 20 21.7 55 73 - 39 39 22 10 L - 
Ae 19-22 5.6 0.06 0.68 10.6 18 2 1 54 25 11.0 30 82 - 44 41 15 7 L - 
Btj 2240 5.2 0.04 0.44 10.0 9 1 1 56 33 19.4 54 91 - 47 26 27 14 SCL - 
BC 40-50 6.5 - 0.30 - 2 2 1 61 34 17.5 37 98 - 44 33 23 9 L - 
Cca 50+ 7.8 - - - _ -_--- _ - - 6.4 43 31 26 9 L 

Texture symbols: S-Sand or Sandy C-Clay 
Si-Silt or Silty L-Loam or loamy 
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Ridge soils in the Tawatinaw Map Sheet, as man in 
his agricultural endeavours has changed these areas 
to an agricultural landscape. 

The Angus Ridge soi1 series is classified as an 
Eluviated Black Chernozem. It has a relatively deep 
black loamy surface horizon showing evidence of leach- 
ing towards the lower porti0.n of the horizon. The 
brownish B horizon usually has evidence of slight 
clay accumulation, A grayish brown horizon of lime 
accumulation is usually found at about 2% to 3 ft 
below the surface. A few stones of variable size occur 
in the B and C horizons. 

are Pibroch and Onoway which have the character- 
istically mottled and du11 colors associated with im- 
peded drainage. Another associated soi1 is Camrose, 
in many areas where Solonetzic soils prevail. Often, 
thin overlay material, sandy, loamy, or clayey in tex- 
ture, overlies till in areas of transition between till 
and other deposits. In such areas Angus Ridge may 
be associated with Looma, Hobbema, Eckville, Ukalta, 
Malmo, Mica, Ponoka, Rimbey, Peace Hills, or Red- 
water soils. 

The following description is representative of the 
Angus Ridge soils found in the Tawatinaw Map Sheet: 
Ah-O to 13 inches, black (IOYR 2/ 1 m, 2/2 d) clay loam; 

weak, coarse prismatic; friable, gradua], wavy boundary; 
6 to 16 inches thick; neutral. 

Ahe-13 to 19 inches, dark grayish brown (10YR 4/2 m, 
d) loam; weak, coarse, prismatic; friable; clear, wavy 
boundary; 0 to 8 inches thick; medium acid. 

Ae-19 to 22 inches, light brownish gray (IOYR 5/2 m, 
6/2 d) loam; weak, fine platy; very friable; abrupt, wavy 
boundary; 1 to 4 inches thick; medium acid. 

Btj-22 to 40 inches, yellowish brown (IOYR 514 m, 513 d) 
sandy clay loam; compound, moderate, fine prismatic 
and moderate, fine subangular blocky; friable; gradua], 
wavy boundary; 14 to 24 inches thick; strongly acid. 

BC-40 to 50 inches, yellowish brown (IOYR 5/5 m, 513 d) 
loam; compound, moderate, medium prismatic and mod- 
erate, medium subangular blocky; friable; clear, wavy 
boundary; 8 to 16 inches thick; slightly acid. 

Cca-50+ inches, brown (IOYR 5/3 m, d) loam to clay 
loam; moderate, coarse pseudoblocky; friable; mod- 
erately effervescent; moderately calcareous; mildly to 
moderately alkaline. 

Angus Ridge soil, because of its desirable qual- 
ities of medium texture, good interna1 drainage, and 
more than adequate depth of black surface soil, is 
one of the best agricultural soils in the Tawatinaw 
Map Sheet. In areas where this soi1 is found on the 
rougher topographie positions it may be advisable 
to avoid cultivated crops in preference to forage 
crops and permanent improved pastures. This practice 
Will diminish the risk of water erosion damage. For the 
reasons previously mentioned Angus Ridge soils have 
been placed in Capability Class 1 for agriculture and 
have been given a productivity rating of Good to 
Very Good arable (Class 7). 

Athabasca Series (Ah) 
The Athabasca soils are by far the most extensive 

in the Tawatinaw Map Sheet. They occupy almost 
20% of the total acreage and are found everywhere 
but in the southwestern one-third of the map sheet. 

This soi1 has developed in dark brown till, mainly 
of the LaBiche formation, loamy to clayey in texture, 
and generally of a low lime carbonate content. Stones, 
variable in size and number, are always present in 
this till. 

Any variability that may occur in Angus Ridge soils 
is usually limited to thickness of horizons. The Ah 
horizon may be a few inches to almost 2 ft in thick- 
ness where a cumulic type surface horizon is suspected. 
The B and C horizon characteristics are fairly uniform. 

Athabasca soils are found on a wide range of 
topographie positions, from the relatively smooth un- 
dulating topography of the ground moraine to the 
steep slopes associated with moderately and strongly 
rolling topography of the hummocky dead ice moraine. 
These soils are moderately well drained. 

In areas of transition to wooded soils, Angus Ridge Vegetative caver on areas of Athabasca soi1 shows 
may be found in association with Falun and Uncas 
soils, in which A horizons are degraded. On topo- 

a very distinct dominante of aspen poplar trees 
(Figure 12). Noticeable variations in the tree caver 

graphie positions of minimum slope, associated soils are evident tihere the subdominant white spruce 

TABLE l&Analysis of an Athabasca Soi1 

Hor- 
izon 

% 
Depth PH % Org. 

inches(H20) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % % Capacity Ca/Na Base CaCO3 Sand .05- % Clay Tex- Moisture 

Ratio H Na K CaMg me/ 100 g Ratio Sat. Equiv.>.OS mm .002 mm <2u <.2u ture % 

L-H 2-O 6.4 - - - 14Tr. 3 81 2 69.6 - 86 - - - - - - 1.4 
Ae o-5 5.9 0.04 0.30 7.5 25 0 4 69 2 4.6 - 75 - 50 39 II 3 L 11.1 
BA 5-9 5.2 0.05 0.42 8.4 20 4 3 69 4 13.3 - 80 - 43 29 28 15 L-CL 9.0 
Btl 9-23 4.9 0.04 0.42 10.5 14 1 2 82 1 19.5 - 86 - 41 27 32 16 CL 10.1 
Bt2 23-36 5.4 0.04 0.31 9.3 10 1 2 75 12 18.4 - 90 - 42 28 30 20 CL 11.3 
BC 36-60 6.0 - - - 71 27911 17.2 - 93 - 43 29 28 16 L-CL 11.8 
Ck 60+ 7.0 - - - - 1 193 5 14.0 - 100 3.6 44 30 26 14 L II.1 
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occur. Significant increases in numbers of. balsam 
poplar and birch occur on the more moist northern 
slopes of hills. A great variety of shrubs and herba- 
ceous species, along with a number of grass species, 
constitutes the understory. 

Athabasca soils are classified as Orthic Gray 
Luvisols (Gray Wooded). They have a thin horizon of 
leaf litter overlying a grayish colored, leached horzon, 
usually a few inches thick. Below this the dark brown 
B horizon shows definite evidence of clay accumula- 
tion. The lime accumulation horizon is usually en- 
countered at depths of about 5 ft. Stones are found 
throughout the profile in varying sizes and concen- 
trations. Usually the material in the Athabasca soils 
is strongly acid down to the lime horizon, which has 
a neutral to mildly alkaline reaction. 

The following profile description is representative 
of the Athabasca series: 
L-H-2 to 0 inches, black (IOYR 2/ 1 m) semidecomposed 

organic matter; abrupt, smooth boundary; 1 to 3 inches 
thick; slightly acid. 

Ae-0 to 5 inches, grayish brown (10YR 5/2 m, 7/2 d) 
loam to sandy loam; moderate, fine platy; very friable; 
occasional pebble and stone; abrupt, wavy boundary; 3 
to 8 inches thick; medium acid. 

BA-5 to 9 inches, brown to dark brown (IOYR 4/3 m, 
5/3 d) loam to clay loam; moderate, fine and medium 
subangular blocky; firm; a few stones; gradual, wavy 
boundary; 2 to 5 inches thick; strongly acid. 

Btl-9 to 23 inches, dark brown (IOYR 3/3 m) clay loam; 
strong, medium subangular blocky; fïrm; many, thin to 
moderately thick clay films on ped faces and pore sur- 
faces; a few stones; gradual, wavy boundary; 8 to 16 
inches thick; very strongly acid. 

Bt2-23 to 36 inches, dark brown to brown (10YR 413 m) 
clay loam; moderate, medium and fine subangular blocky; 
friable to firm; many, moderately thick clay films on ped 
faces and pore surfaces; a few stones; diffuse, wavy 
boundary; 8 to 14 inches thick; strongly acid. 

BC-36 to 60 inches, dark brown (IOYR 3/3 m) clay loam to 
loam; weak, medium subangular blocky; friable; a few 
random iron concretions up to 0.5 inches in diameter; 
some stones; diffuse, wavy boundary; 12 to 30 inches 
thick; medium to slightly acid. 

Ck-60+ inches, dark brown (IOYR 3/3 m) loam to clay 
loam; weak, fine to medium subangular blocky; friable 
to firm; a few iron concretions; some stones; very 
weakly effervescent; weakly calcareous; neutral. 

Generally Athabasca soils are fairly uniform in 
most characteristics. The parent material Will vary 
from a sandy clay loam texture to clay loam. It is 
net uncommon to fïnd profiles where the lime content 
is very low and very deep in the profile. Usually the 
stoniness presents only a minor hazard to cultivation. 
However, in some locations the stones are larger and 
more numerous than normal, and present a serious 
cultivation hazard. 

Because of its wide distribution within the map 
sheet and the variety of topographie positions on 
which it occurs, the Athabasca soi1 is found in associa- 
tion with a great variety of other soils. In the areas 
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of dead ice moraine it is found in association with 
varying amounts of Organic soils, usually Fibrisols, 
as well as a few soils developed on outwash mate- 
rials, mostly Clouston. Most of the areas of ground 
moraine contain some soils with varying degrees of 
gleization in association with the moderately well 
drained Athabasca soils. Within these areas may be 
found such soils as Newbrook, Mapova, Onoway, and 
Fibrisols or Mesisols. In the area south and west of 
Lac La Biche, where the finer textured tills are found, 
Athabasca soils are often closely associated with 
Grandin soils. Throughout the map sheet Athabasca 
soi1 areas often contain minor inclusions of soils de- 
rived from parent materials deposited as thin overlays. 
This group of associated soils includes Hoadley, 
Gabriel, Codesa, Lavesta, and Miquelon. In areas of 
transition to Dark Gray soils, Grosmont is the usual 
associated soil. 

Athabasca soi1 areas are probably best suited to 
a mixed farming type of enterprise. Because these 
soils are mainly located within Climàte Zone 3, coarse 
grains and forage crops should be the dominant cul- 
tivated crops. Because of the low lime content of 
these soils, pH values are sufficiently low that satis- 
factory production of some crops, particularly alfalfa, 
becomes critical. Rough areas of Athabasca soil should 
be left for pasture purposes. As happens with most 
cultivated Gray Luvisol soils, the Ae of the Athabasca 
soi1 tends to trust (Figure 23), thus hindering seed- 
ling emergence. In their natural state, Athabasca soils 
are deficient in plant nutrients, particularly nitrogen, 
and recommended fertilizer and cultural practices 
should be used to ensure adequate economic returns. 

Athabasca soi1 has been placed in Capability Class 
3 for agriculture. However, external limiting factors, 
particularly climate, have placed most of the Atha- 
basca soi1 areas in this map sheet in Capability Class 
4 or 5 for agriculture. Athabasca soils on good topog- 
raphy have a productivity rating of Fair to Fairly 
Good arable (Class 5). 

Camrose Series (Cam) 

Less than 0.1% of the soi1 in this map sheet has 
been mapped as Camrose. It is found in a few small 
areas along the southern edge of the sheet, as ex- 
tensions of larger Camrose soi1 areas in the Edmonton 
Map Sheet. Soi1 development has taken place on 
medium-textured till of Edmonton formation origin 
with minor inclusions of Bearpaw material. 

In the Tawatinaw Map Sheet, Camrose soils are 
found entirely on gently undulating and undulating 
topography. They are moderately well drained soils. 
In the native state Camrose soils usually have a 
vegetative caver of grasses dotted with aspen poplar 
bluffs. Type of vegetative caver is usually directly 
related to the depth of the A horizon over the 
solonetzic B horizon. Grasses Will be found associated 
with a thinner surface horizon and aspen poplar where 
the surface horizon is thicker. In the aspen poplar 
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bluffs several shrubs such as saskatoon, alder, choke- 
cherry, willow, and rose may be found along with 
several varieties of herbs and grasses. The open 
areas have a fairly dense ground caver composed of 
several grass species and flowering herbs. 

Camrose soi1 is classified as a Black Solonetz. It 
has about 8 inches of friable black loamy Ah which 
grades into a grayish brown platy Ae about 2 inches 
thick. The break to the columnar round topped Bnt 
is abrupt. This horizon is dark brown in color, very 
hard and darkly stained on the surfaces of the sub- 
angular blocks, and is usually a clay loam texture. 
Below the B horizon, at about 30 inches, the lime 
horizon is present. It usually is of medium concentra- 
tion and is dark grayish brown in color. Salts, com- 
posed mainly of sodium and calcium sulphates, are 
present at about 3 ft below the surface. A few stones 
are present in this profile; however surface stones 
are very few in number. The A horizon of the Cam- 
rose soi1 is neutral to slightly acid, while the B and 
lower horizons are slightly alkaline. 

horizon which has a loamy texture. The Ae horizon 
is about 2 to 3 inches thick, sandy loam in texture, 
grayish brown in color, and has a weakly expressed 
platy structure. Below this the Bt horizon is dark 
yellowish brown and has a distinctly subangular 
blocky structure, which becomes less pronounced 
with depth. The Upper Bt is usually silty clay loam 
in texture, gradually becoming less clayey with depth. 
At about 2% ft below the surface the change is very 
gradua1 into a dark yellowish brown, loamy BC hori- 
zon. Usually this horizon contains numerous dark 
brown clayey bands which seldom exceed 1 cm in 
thickness. These texture bands continue into the C hori- 
zon, becoming less frequent with increasing depth as 
well as less clayey. With the exception of the slightly 
acid surface horizon, a11 horizons of the Carvel soils 
are strongly to very strongly acid. 

Very often the till on which the Camrose soi1 
has developed grades into, and becomes very similar 
to, the weathered bedrock materials on which the 
Kavanagh series has developed. It then becomes very 
diftïcult to distinguish and separate these two series. 
This close association exists in the area along the 
Redwater River southwest of Egremont. Camrose soi1 
is also found in association with the Angus Ridge 
soil, the Eluviated Black Chernozem on a similar 
parent material. 

Variability within this soi1 is due mainly to textural 
variations within the parent material, and these 
variations are reflected in the textures of the various 
horizons. Upper horizons are often found to be of a 
sandy loam texture. Considerable variation in num- 
bers and appearance of the textural bands may occur. 
Where sandier materials are found in close proximity, 
the Carvel soils may be found in association with Red- 
water soils. Also found in the area mapped as Carvel 
were insignificant amounts of Winterburn soi& the 
Dark Gray Chernozem on a similar parent material. 

Because of the undesirable qualities of the solo- 
netzic B horizon the Camrose soi1 often presents a 
special tillage problem, especially where the amount 
of topsoil is minimal. It is suited for the production 
of coarse grains, wheat, and forage crops. TO im- 
prove production it is advisable to use nitrogen and 
phosphorous fertilizers. The Camrose soil, with a 
normal depth of surface horizon, is placed in Cap- 
abilitity Glass 2 for agriculture. In locations where 
only a few inches of topsoil are present the Camrose 
soi1 is placed in Class 3 for agriculture. On the average, 
Camrose soils have a productivity rating of Fair to 
Fairly Good arable (Class 5) on good topographie 
locations. 

Carvel Series (Cv) 

Insofar as management and cultural practices 
are concerned, the Carvel soi1 Will require organic 
matter incorporation into the cultivation layer. In 
addition, fertilizer requirements Will include nitrogen 
and phosphorous, and occasionally sulphur and pot- 
asium. In this area where Carvel is found only on 
moderately rolling topography, special tare must be 
exercised in the type and frequency of cultivation 
to minimize the erosion hazard, from both wind and 
water. Although the Carvel soi1 is suited to the pro- 
duction of coarse grains and forage crops, this Carvel 
area with its inherent erosion hazard should be left 
as improved pasture. For agricultural purposes this 
area has been designated as Capability Class 5. Carvel 
soils have a productivity rating of Fair to Fairly Good 
arable (Class 5) where the topography is smooth. 
However, in this map sheet the rating has been lower- 
ed to Class 3 because of the rough topography. 

The Carvel soi1 occupies less than 0.1% of the total 
acreage within the Tawatinaw Map Sheet. This soi1 
was found in one small area southeast of Vimy, near 
the south edge of the mapped area. Parent material 
for the Carvel soi1 is a stone-free pitted deltaic de- 
posit. 

Clouston Series (Cl) 

In this area Carvel soi1 is found only on moderate- 
ly rolling topography where it is a well drained soil. 
Native vegetative caver is composed mainly of aspen 
poplar, some birch, and a variety of shrubs, herbs, 
and grasses. 

The Clouston soils, occupying less than 0.1% of 
the total acreage in the Tawatinaw Map Sheet area, 
have developed on a gravelly outwash deposit. No 
areas of any size have been mapped where this soi1 
is found by itself. It was found as a minor inclusion 
in several locations in the northem half of the map 
sheet, either as localized outwash deposits within an 
area of dead ice moraine, or as localized deposits 
along stream channels. 

Carvel soi1 is classified as a Dark Gray Luvisol Within the bounds of this map sheet the Clouston 
with about 4 inches of a very friable dark gray surface soils were found on a variety of topographie positions 
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varying from undulating to moderately rolling. Be- 
cause of the coarseness of this outwash deposit these 
soils are rapidly drained. This in turn results in a 
relatively sparse vegetative caver as compared to 
adjacent less well drained areas. Tree caver consists 
primarily of aspen poplar, with the occasional jack 
pine. Shrubs, herbs, and grasses, similarly less pro- 
fuse, consist of those native to this region. There are, 
however, more alder, bearberry, and blueberry than 
other native shrubs and herbs. 

The Clouston soi1 series has been classified as an 
Orthic Gray Luvisol. It has a dark grayish brown, 
gravelly sandy loam surface horizon, usually about 
2 inches thick. The Ae horizon is about 4 inches 
thick, light brownish gray in color, and of a gravelly 
loamy sand texture. The underlying B horizon is 
usually weakly developed and has a sandy loam tex- 
ture. It is yellowish brown in color, weakly struc- 
tured, and about 12 inches thick. Below it the BC 
horizon is about 10 inches thick, brown in color, and 
gravelly coarse loamy Sand in texture. Usually a Cca 
horizon is present at about 2% ft below the surface. 
The lime is often concentrated on the undersides of 
stones and pebbles. The Cca horizon is neutral in 
reaction; a11 other horizons are in the slightly to 
medium acid range. 

Variability within the Clouston soils results from 
variations in size and numbers of coarse fragments. 
Surface textures may vary from coarse sandy loams 
to coarse loamy sands. Although classified as an 
Orthic Gray Luvisol, which must have clay accumula- 
tion in the B horizon, very often this accumulation 
is minimal in the Clouston soil, especially on coarser 
textured materials. It is not ususual to fïnd areas 
where the amount of clay accumulation in the B 
horizon is at the minimum level for consideration as 
a Luvisol. In such areas Clouston would be associated 
with the Edwand series. In areas of dead ice moraine 
it is sometimes found as a minor inclusion with the 
Athabasca soil. Culp, Codesa, and Tawatinaw soi1 
areas may on occasion have Clouston soi1 as a minor 
inclusion. 

For agriculture, the Clouston soi1 has value only 
as native pasture. It would be highly impractical, 
perhaps even impossible, to cultivate this soil. Its 
moisture holding capacity is very low, as is its natural 

fertility level. For these reasons the Clouston soi1 is 
placed in Capability Class 6 for agriculture. Within 
the Productivity Rating System this soi1 is considered 
to be pasture on which improvement is not practical 
(Class 2). The Clouston soi1 represents a potential 
source of grave1 for road and other construction 
purposes. 

Codesa Complex (CO) 

About 3.0% of the soils in the Tawainaw Map 
Sheet have been mapped as Codesa. Distribution is 
general throughout the Gray Luvisol portions of the 
mapped area. This soi1 has developed on sandy ma- 
terial generally considered to be an alluvial deposit, 
overlying till which is less than 40 inches below the 
surface. 

Usually the Codesa soils are found on the better 
topographie positions, namely gently undulating and 
undulating. Surface topographie features generally 
reflect the irregularities or topography of the under- 
lying till surface, especially where the depth of over- 
lay is uniform. Considering the two deposits, overall 
drainage is considered to be that of a well drained 
soil. This results from a rapidly drained surface de- 
posit overlying a less well drained till deposit. 

Unlike other coarse deposits in this region, the 
Codesa soils are able to support a range and density 
of vegetation comparable to that found on medium- 
textured deposits. This is thought to be the result 
of the moisture barrier created by the underlying 
tilI, which interupts’ the downward percolation and 
subsequent loss of moisture, such as happens on deep 
deposits equally coarse in texture. 

Tree caver consists mainly of aspen poplar. It is, 
however, not uncommon to find balsam poplar, and 
birch, as well as a few white spruce. Shrubs and a 
variety of deeper rooted herbs and a few grasses 
constitute the ground caver. 

Soils of the Codesa complex include weakly de- 
veloped Orthic Gray Luvisols and Degraded Eutric 
Brunisols, as well as the intergrades between these 
two subgroups. Classification is based on profile de- 
velopment within the Upper deposit, which is usually 
less than 30 inches thick. In most areas of Codesa 
soils the complex consists predominantly of the Bruni- 
solic member. 

TABiE 19-Analysis of a Codesa Soil 

Hor- 
izon 

Exchangeable Particle Size Distribution 
Cations Total % 

% Exchange % % % wt Available 

Depth PH % Org. C/N yo % yo % % Capacity Ca/Na Base CaC03 Sand .05- % CW Tex- Moisture 
inches (H,O) N C Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.7.05 mm .002mm (2~ <.2u ture % 

L-H 2-o 5.8 - - - 32 I 4 62 1 54.6 - 67 - - - - - - - 
Ae O-5 6.2 0.04 0.55 13.8 28 1 9 5.5 7 3.8 - 72 - 77 21 2 2 LS 10.7 
Bm 5-18 6.3 0.01 0.18 18.0 20 1 5 68 6 4.0 - 80 - 90 6 4 2 S 4.1 
HBC 18-22 5.5 0.03 0.35 11.7 16 1 4 69 10 14.3 - 84 - 44 29 27 15 L-CL 7.4 
IIC 22-36 5.1 - - - 16 1 3 66 14 16.6 - 84 - 40 31 29 16 CL 7.4 
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The Codesa soi1 usually has a leaf litter overlying 
a weakly expressed eluviated horizon. Below this the 
B horizon is browner in color, usually fairly thick, 
and may or may not exhibit significant increases in 
clay content. With increasing depth, the color of the 
B horizon gradually changes to a more grayish brown 
color. The underlying finer textured material is usually 
till derived from the LaBiche formation. 

The following description is of a Degraded Eutric 
Brunisol, the majority member of the Codesa complex: 

L-H-2 to 0 inche? ‘,dark brown (IOYR 3/3 m) leaf litter; 
abrupt, smooth ?J oühdary; 1 to 3 inches thick; medium 
acid. 

Ae-0 to 5 inches, pale brown (IOYR 6/3 m) loamy sand; 
single grain to weak, fine platy; Ioose; clear, wavy 
boundary; 4 to 10 inches thick; slightly acid. 

Bm-5 to 18 inches, yellowish brown (IOYR 5/4 m) loamy 
sand to Sand; single grain; loose; abrupt, smooth 
boundary; 10 to 30 inches thick; slightly acid. 

IIBC-18 to 22 inches, dark yellowish brown (IOYR 4/4 
m) loam to clay loam; moderate, medium and coarse 
subangular blocky; firm; gradual, wavy boundary; 4 to 
10 inches thick; strongly to medium acid. 

UC-22 to 36+ inches, dark grayish brown (IOYR 4/2 m) 
clay loam to loam; moderate, coarse subangular pseudo- 
blocky; firm; strongly to very strongly acid. 

Variability within the Codesa complex is firstly, 
one of parent material and secondly, one of degree 
of profile development. Since this soi1 has one parent 
material overlying another, considerable variation 
occurs in depth to the underlying material. However, 
to qualify as a Codesa soi1 the thickness of the over- 
lay must be greater than 12 inches and not exceed 
40 inches. This overlay often varies from loamy sand 
to sandy loam; however, the majority of Codesa 
soils mapped fa11 in the coarser category. It is not 
unusual to find grave1 and larger coarse fregments 
forming part of this alluvial overlay, particularly 
at the contact with the underlying till. 

As previously stated, Codesa is normally under 
lain by medium textured till of the LaBiche forma- 
tion. However, around Lac La Biche some soils have 
been included in this complex which have an over- 
lay of alluvial deposits on both fine-textured till 
and lacustrine material. 

Considerable difficulty was encountered in clas- 
sifying the soils included in the Codesa complex. It 
has been argued, and perhaps not without valid 
reasons, that many of the individual profiles within 
this group are in fact Regosols. This argument is 
based on lack of, or minimal, profile .development, 
which is directly related to the texture of the ma- 
terial. In Sand to loamy Sand, development is lack- 
ing or very minimal and the majority of profiles 
were classified as Brunisols. As the material gained 
in percentage of finer fractions, horizonation became 
more distinct and classification less difficult. It fol- 
lows then, that the Gray Luvisol members should be 
found in the sandy loam textures. However this was 
not always true. Consequently, since the textural 

variations were SO intimately mixed, it was neces- 
sary to classify these soils as a complex, at the scale 
of mapping used. 

By far the greatest percentage of the Codesa soils 
were found associated with Athabasca soils. In the 
fluted area this soi1 is found in association with the 
Tawatinaw soils. As previously mentioned, in the 
vicinity of Lac La Biche it is associated with the 
Grandin and Maywood series. Where deposits are pri- 
marily coarse textured it is associated with Culp, 
Nicot, and sometimes Nestow soils. In a few locations 
Codesa soils form minor inclusions in areas of Tol- 
man, Glory, and sometimes Clouston soils. 

Because of their sandy nature Codesa soils general- 
ly are not suitable for continuous cultivated agricul- 
ture. Such a practice would subject this soi1 unneces- 
sarily to wind erosion. Since the natural fertility level 
is very low, fertilization becomes necessary in any 
planned utilization for agricultural purposes. Only 
those areas of Codesa soi1 having a sandy loam tex- 
ture should be considered suitable for trop production; 
crops would include coarse grains and forage crops. 
Loamy sands have some potential for improved 
pasture, since the less permeable subsoil increases 
the availability of soi1 moisture. The sandy loam areas 
of Codesa soils are placed in Capability Class 4 for 
agriculture, while areas of loamy Sand are placed in 
Capability Class 5. Within the Productivity Rating 
System, Codesa sandy loam has been rated as Poor 
to Fair arable (Class 4) while the loamy Sand member 
has been rated as pasture where improvement is 
practical (Class 3). 

Codner Series (Cn) 

This soil, comprising approximately 1.1% of the 
total acreage, is found mainly in the southern portion 
of the map sheet. In the northeastern part of the map 
sheet Codner SO& were found in the Grassland- 
Charron Lake area. The Codner profile has develop- 
ed on stone-free, alluvial lacustrine mater& 

Codner soils are always found on topographie 
positions where the slope is less than 296, usually 
in broad valleys associated with stream channels 
or adjacent to and paralleling a stream. Because of 
their topographie position surface drainage is slow 
and the water table relatively shallow, resulting in 
profile features characteristic of poorly drained soils. 

Vegetative caver is composed primarily of several 
species of willow, with lesser occurrences of scrub 
birch, alder, gooseberry, and other smaller shrubs. 
A variety of herbs and grasses form a fairly dense 
ground caver in the less thickly treed areas. Codner 
soils are often associated with low areas where water 
remains for the greater part of the year. The margins 
around such areas are usually devoid of trees and 
shrubs and support only bullrushes and grasses which 
require a wet environment. 

Codner soils have been classilied as Orthic Humic 
Gleysols. They have a relatively deep loamy surface 
horizon, dark in color. The B horizon exhibits strong 
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TABLE 20-Analysis of a Codner Soi1 

Hor- 
izon 

% 
Depth pH % Org. 
inches(Hi0) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % % Capacity CajNa Base CaCOs Sand .05- % Clay Tex- Moisture 
Ratio H Na K Ca Mgme/ 100 g Ratio Sat. Equiv.>.OS mm .002 mm <2u +Ch ture % 

L-H 3-O 6.4 - 16 1 1 70 12 36.8 - 84 _ - - - - - - - - 
Ah O-8 6.8 0.31 2.82 9 14 3 1 68 14 15.0 - .86 - 42 47 II 4 L - 
Bg 8-17 7.0 0.04 0.50 13 4 1 17123 12.4 - 97 - 69 19 12 8 SL - 
BQ 17-24 6.9 - - - 3 127123 16.2 97 - 34 46 20 10 L - - 
cg 24+ 6.9 3 Tr. 2 75 20 20.9 - 97 - - - - - 6 62 32 16 SiCL 

evidence of gleying and is somewhat finer textured 
than the Upper horizon. Change to the C horizon is 
very gradua1 and difficult to determine. If lime is 
encountered it is usually at depths greater than 4 ft. 

A Codnar soi1 is described as follows: 
L-H-3 to 0 inches, variably decomposed organic material; 

clear, wavy boundary; 1 to 6 inches thick; slightly acid. 
Ah-O to 8 inches, very dark grayish brown (10YR 3/2 m) 

loam; weak, fine to medium granular; friable; clear, 
wavy boundary; 6 to 16 inches thick, neutral. 

Bg-8 to 17 inches, dark grayish brown (10YR 4/2 m) sandy 
loam; common, fine, faint yellowish brown mottles; 
weak, medium subangular blocky; friable; gradual, wavy 
boundary; 8 to 14 inches thick; neutral. 

BCg-17 to 24 inches, dark grayish brown (IOYR 4/2 m) 
loam; common, fine, faim yellowish brown mottles; 
weak, medium subangular blocky; friable; gradual, wavy 
boundary; 6 to 10 inches thick; neutral. 

Cg-24+ inches, grayish brown (IOYR 5/2 m) silty clay 
loam; many, medium, distinct yellowish brown mottles; 
massive; sticky; neutral. 
Codner soils display very little variation in such 

characteristics as thickness of horizons, color, struc- 
ture, consistence, and soi1 reaction. Amounts and 
kinds of organic deposits on the surface Will vary 
widely from one location to another. Degree of gley- 
ing is often quite variable and is a direct reflection 
of the drainage characteristics. Frequently textures 
change in the subsoil, varying from the normal loamy 
texture to either the sandy or clayey extremes. 

Soils found in association with Codner soils are 
usually of the same parent material with differences 
being the result of drainage conditions. Thus better 
drained catenary associates are Jeffrey, Anton, 
Ponoka, and Rimbey soils. Where Codner soils are 
found adjacent to organic soi1 areas, Peaty phase 
Codner and Mesisols comprise the associated soils. 
In areas where Codner soils merge with soils de- 
rived from sandy parent materials, associated soils 
are Rochester, Redwater, or Leith. 

Because of their position in the landscape Codner 
soils are best suited for forage crops. However, in 
locations where it is possible to provide artificial 
drainage, coarse grains cari be satisfactorily grown. 
Normal applications of phosphorus and nitrogen ferti- 
lizers are recommended for maximum trop yields. 
Crops grown on Codner soils may suffer from early 
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or late frosts because of their low topographie position. 
Depending on degree and severity of drainage and cli- 
matic limitations Codner soils in the Tawatinaw Map 
Sheet cari be placed in Capability Class 3 or 4 for 
agriculture. These soils have been classed as Fair to 
Fairly Good arable (Class 5) within the Productivity 
Rating System. 

Cooking Lake Series (Ck) 

Cooking Lake soils occupy approximately 5.3% 
of the acreage within the Tawatinaw Map Sheet. 
This soi1 is found only in the south half of the mapped 
area, mainly in the central portion. Soi1 development 
has taken place on a medium textured till of Ed- 
monton formation origin. 

The Cooking Lake soils may be found on topo- 
graphie positions ranging from gently undulating to 
strongly rolling. In this map sheet Cooking Lake soils 
are concentrated more in areas of ground moraine 
where better topography exists than in the rougher 
topographie areas of dead ice moraine. The interna1 
drainage of this soi1 is moderately well drained. 

Under natural conditions vegetative caver on areas 
of Cooking Lake soils is that peculiar to northern 
forest regions. Deciduous trees predominate, especial- 
ly aspen poplar, with black poplar and paper birch 
being of minor occurrence. Coniferous species are 
represented by white spruce but these are very few 
in number. Below the tree canopy, shrubs, both large 
and small, mingle with the ground flora of herbs and 
grasses. 

Classified as an Orthic Gray Luvisol the Cooking 
Lake soi1 has a thin layer of leaf litter above a distinct 
eluviated horizon a few inches in thickness. The il- 
luviated B horizon, usually a foot or more in thick- 
ness, displays the morphological characteristics 
associateed with a Bt horizon. It changes gradually 
to the underlying BC horizon before the lime ac- 
cumulation horizon is reached at about 3 ft below the 
surface. A few stones are found throughout this pro- 
file which generally is slightly acid. 

The following profile description is typical of the 
Cooking Lake soil: 
L-H-I to 0 inches, black (10YR 2/1 m) semidecomposed 

organic matter; abrupt, smooth boundary; 1 to 2 inches 
thick; slightly acid. 
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Ah-O to 2 inches, very dark brown (IOYR 2/2 m) loam; 
weak, medium granular to structureless; very friable; 
abrupt, smooth boundary; 0 to 2 inches thick, slightly 
acid. 

Ae-2 to 6 inches, dark grayish brown (10YR 4/2 m, 6/2 d) 
loam; weak to moderate fine platy; very friable; a few 
pebbles; clear, wavy boundary; 2 to 6 inches thick; 
neutral. 

Bt-6 to 22 inches, dark brown to brown (IOYR 4/3 m, 
ped surfaces 3/3 m) clay loam; moderate, medium to 
fine subangular blocky; firm; few to common, thin clay 
films in many pores and on some ped surfaces; a few 
stones; diffuse, wavy boundary; 10 to 20 inches thick; 
medium acid. (Frequently this horizon cari be further 
subdivided.) 

BC-22 to 36 inches, dark brown (10YR 4/ 3 m, ped surfaces 
3/3 m) clay loam to loam; moderate, medium subangular 
blocky; firm; occasional small (1 to 2 cm) coal and 
iron concretions; a few stones; clear, wavy boundary; 
10 to 20 inches thick; neutral. 

Ccal-36 to 48 inches, dark grayish brown (2SY 4/2 m) 
clay loam to loam; weak to moderate, medium sub- 
angular blocky; friable; occasional small (1 to 2 cm) coal 
and iron concretions; numerous, coarse, irregular shaped, 
and vertically oriented lime accumulations, moderately 
effervescent; matrix, weakly effervescent; weekly cal- 
careous; some stones; diffuse, wavy boundary; 10 to 16 
inches thick; mildly alkaline. 

Cca2-48 to 76 inches, yellowish brown (10YR 5/4 m) loam 
to clay loam; weak, medium subangular blocky; friable; 
occasional small (1 to 2 cm) coal and iron concretions; 
numerous, coarse, irregular shaped and vertically orien- 
ted lime accumulations, moderately effervescent; mat- 
rix, weakly effervescent; weakly calcareous; some stones; 
diffuse, wavy boundary; 20 to 30 inches thick; mildly 
alkaline. 

Ck-76 to 90+ inches, dark grayish brown (10YR 4/ 2 m) loam 
to clay loam; weak, medium subangular blocky; friable; 
occasional, small (1 to 2 cm) coal and iron concretions; 
very weakly effervescent; weakly calcareous; some stones; 
mildly alkaline to neutral. 

Some of these soils have weakly expressed solodic 
characteristics, which is not indicated by the analytical 
data. Only a trace of exchangeable Na was present 
in the B horizon. Cooking Lake soils usually have 
a thin transition BA horizon which resembles the B 
horizon more than the A horizon. In areas of ground 

moraine where surface runoff is somewhat slow, many 
Cooking Lake soils have weakly mottled Ah horizons 
which suggest gleying. These variants were included 
with Cooking Lake soils, mainly because of the dif- 
ficulty in separation at the reconnaissance scale of 
mapping. 

In areas of dead ice moraine, with complex topog- 
raphy of dry knolls and wet depressions, the Cooking 
Lake soils are associated with Newbrook and Mapova 
soils, as well as Fibrisols. Along the east side of the 
Tawatinaw River south and east of Perryvale, Tawat- 
inaw soils are an important component of the map- 
ping unit associated with Cooking Lake soils. There 
are a few Cooking Lake soi1 areas in which sandy 
overlay deposits occur, resulting in mapping units 
having Codesa, Hoadley, or Gabriel soils as minor 
constituents. In the southwestern corner of the map 
sheet, soils exhibiting Solonetzic features-namely 
Nakamun, Kawood, and Dnister-are companion soils 
to the Cooking Lake soil. Elsewhere, Uncas and Falun 
soils Will be found as minor constituents in areas of 
transition between the Black Chernozem and Gray 
Luvisol soils (Figure 28). 

Crop production on Cooking Lake soils should be 
limited to coarse grains and forage crops. Special 
management practices are desirabie to minimize the 
il1 effects of low natural fertility and the crusting of 
the Ae on cultivated fields (Figure 23). Increased 
production cari be expected where management prac- 
tices include the application of nitrogen and phos- 
phorous fertilizers, coupled with trop rotations which 
include legumes. Areas of Cooking Lake soi1 on the 
better topographie locations are considered to be 
Capability Class 3 for agriculture. In locations where 
topographie limitations become more severe the agri- 
cultural capability becomes Class 4 or 5. Cooking 
Lake soils, if left for native pasture purposes, do not 
have a very high carrying capacity. For purposes of 
productivity rating, this soi1 is rated as Fair to Fairly 
Good arable (Class 5). 

Culp Series (CU) 
The Culp soils caver only 0.2% of the total area 

mainly in the northern part, as small isolated areas 

TABLE 21-Analysis of a Cooking Lake Soi1 

Hor- 
izon 

% 
Depth PH % erg. 
inches(Hz0) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
.05- GIN % % % % % Capacity Ca/Na Base CaC03 Sand 

Ratio H Na K CaMg me/ 100 g Ratio 
% Clay Tex- Moisture 

Sat. Equiv.s.05 mm .002 mm <2u <.2u ture % 

Ah o-2 - - - - ----- - - - - - - _ _ _ _ 
Ae 2-6 6.9 0.09 1.03 11.4 8 Tr. 2 77 13 14.9 - 92 - 44 Btl 37 19 6-22 10 L 5.8 0.05 8.1 

0.60 12.0 10 Tr. 2 77 II 20.5 - 90 - 41 
BC 28 22-36 31 17 6.9 CL 

0.04 0.52 13.0 
7.0 

3 1 27816 19.3 - 96 - 41 CG-il 36-48 31 28 15 7.6 L-CL 9.0 - - - 
- - - - - - _ - 5.4 41 Cca2 31 48-76 28 13 7.6 L-CL 11.1 - - - - 

- - - - _ _ - 4.4 Ck 43 76+ 30 27 7.5 13 L-CL 10.9 - - - - 
- - - - - - _ 3.3 42 33 25 12 L - 
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Figure 28-Gray Luvisol soils in an area of transition to Chernozem 
soils 

widely separated. Soi1 development has taken place 
on stone-free sandy materials of alluvial and/ or aeolian 
origin. Although it may be found on rough topog- 
raphy most of the Culp soils in this map sheet aré 
found on undulating topography. Because of the rel- 
atively coarse nature of this deposit it is a rapidly 
drained soil. Tree caver, which is almost exclusively 
deciduous, is composed primarily of aspen poplar and 
a few birch. A variety of shrubs, herbs, and grasses 
complete the vegetative caver on these soils. 

Culp soils are classified as Orthic Gray Luvisols. 
They have a thin leaf litter which grades into a dark 
colored Ah horizon which, if present, is 1 to 2 inches 
thick. The Ae horizon (from 4 to 8 inches thick) is 
usually pale brown with a weakly developed platy 
structure. The underlying Bt horizon is yellowish 
brown in color and usually has a sandy clay loam 
texture. The subangular blocky structure is weakly 
expressed. The Bt horizon grades into a transitional 
BC horizon at about 2 ft. Below this the Ck horizon 
is pale brown, loose, and has a loamy Sand texture. 
Seldom is a Cca horizon found in the Culp series. 
Horizons above the Ck have pH values in the slightly 
acid range while the Ck horizon is moderately alkaline. 

A majority of the Culp soils found in the Tawat- 
inaw Map Sheet have particle size distribution values 
which place them in the sandy loam textural class. 
These soils had sufficient clay in the original parent 
material to allow the formation of an illuvial B 
horizon. There are a few locations where the original 
parent material was sufficiently low in clay content 
that the formation of an illuvial B horizon became 
minimal, with respect to both amount of clay and 
thickness of horizon. These coarser textured Culp soils 
are often associated with the Brunisolic-Luvisolic 
members of the Nicot complex. In areas where it be- 
cornes rather difficult to determine whether the parent 
material is of alluvial aeolian or alluvial lacustrine 
origin, the mapping unit Will include soils derived from 
both of these parent materials. Such situations would 
have Culp soils associated with Tolman soils. Areas 

which are predominantly till, with an overlay of alluvial 
aeolian materials, Will often have mapping units in 
which Culp is associated with Hoadley or Athabasca 
soils. Leith soils are found in association with Culp 
soils in sandy areas, which are transitional between 
Chernozems and Luvisols. 

Because of the agricultural limitations associated 
with coarse-textured soils the Culp soils have a lim- 
ited productive ability. Even though the sandy loam 
member cari be used for the production of coarse 
grains it may be advisable to limit it to forage 
trop production. Whatever use is assigned to the Culp 
soils, special tare should be taken to prevent wind 
erosion. Since natural fertility levels are low in these 
soils it is necessary to apply nitrogen and phosphorous 
regularly, and an occasional application of sulphur 
and potassium. Organic matter in some form must 
be incorporated into the soil. It is inadvisable to use 
the loamy Sand member of this series for anything 
but improved pasture. Very little of the Culp soi1 
in the Tawatinaw Map Sheet is presently being cul- 
tivated. For agriculture the Culp soils have generally 
been placed in Capability Class 5. Within the Pro- 
ductivity Rating System this soi1 is rated as pasture 
where improvement is practical (Class 3). 

Daken Series (Da) 
Daken soils were mapped along the north side 

of the Redwater River as part of the sandy area 
associated with this stream. In total this soi1 occupies 
only 0.2% of the area within this map sheet. This 
soi1 has developed on parent material of alluvial and/ or 
aeolian origin. 

Within this map sheet Daken soils were found 
entirely on gently undulating or smoother topography. 
Normally coarse-textured soils such as Daken would be 
rapidly drained; however, because of the relatively 
shallow depth to underlying till this soi1 profile is 
often poorly drained. This underlying till, acting as a 
barrier to downward water percolation, coupled with 
poor surface drainage, results in saturated moisture 
conditions within the profile. Vegetative caver on the 
Daken soi1 is often quite variable, being largely 
dependent on the degree of moisture saturation. It is 
not uncommon to find black spruce growing on areas 
of Daken SO& particularly where the worst drainage 
conditions prevail. Elsewhere, willow, scrub birch, 
or black poplar may be found. Smaller shrubs, a few 
herbs, and some grasses Will also be found. 

The Daken series is classifïed as a Rego Humic 
Gleysol. In most locations there are several inches of 
surface organic matter, usually mixed peat, overlying 
the Ah horizon. This horizon is a dark gray sandy 
loam or loamy Sand, up to 12 inches thick, weakly 
structured, and usually slightly acid. Below this the 
mildly alkaline Ckg horizon shows strong but variable 
evidence of gleying in a dark grayish brown sandy 
loam to loamy Sand material. It is suspected that the 
free carbonates present have been carried in by 
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laterally moving water rather than being an inherent 
characteristic of the parent material. 

There is some vaiiability in the amount of peat 
that is found on the surface of the Daken soil. Areas 
of Daken soi1 in close proximity to organic soi1 areas 
Will often have up to 6 inches of surface peat and Will 
have some Mesisols included in the mapping unit. 
Textural variations within the Daken series range from 
sandy loam to loamy sand with the majority being 
the former type. In some Daken soils the lower por- 
tion of the C horizon is quite stratified with materials 
of varying degrees of coarseness, ranging from medium 
sands to fine gravels. The average depth to till is 
about 3% ft, varying from 30 inches to several feet. 
This till is similar to that of the LaBiche formation. 
Where this depth to till is greater the profile inter- 
grades towards the Rochester soi1 (Orthic Humic 
Gleysol) and these two soils Will be found in close 
association. In areas of improved drainage Daken 
soils Will be found associated with Gourin, Redwater, 
or Nicot soils. 

Only a very small acreage of Daken soi1 is being 
cultivated since this soi1 is best suited for native 
pasture, particularly in areas of coarser texture. 
When artificial drainage is provided, forage crops 
should prove quite successful if the fertility level is 
improved with the addition of nitrogen and phos- 
phorous fertilizers. Because of its poor drainage the 
Daken soi1 is considered to be in Capability Class 5 
for agriculture. This soi1 is given a productivity rating 
of Poor to Fair arable (Class 4). 

Dnister Series (Dn) 
Dnister soils are found only in the southern portion 

of the map sheet in two main areas, comprising 
approximately 0.795 of the total map sheet acreage. 
The majority of this soi1 is found in the southwest 
corner, the remainder forming a fairly large area 
northwest of Radway paralleling the Namepi Creek. 
Till of Edmonton formation origin, with minor Bear- 
paw inclusions, forms the parent material for the 
Dnister soil. 

With few exceptions the Dnister soils are found 

entirely on gently undulating and undulating topog- 
raphy. Internally these soils are imperfectly to mod- 
erately well drained. This condition of less than 
optimum drainage cari be attributed to the nature of 
the B horizon. Vegetative caver on Dnister soils, as on 
other Solonetzic areas, is composed of groves of trees 
and shrubs with interspersed areas of grass. The 
type of caver, whether trees or grasses, is directly 
related to the amount of A horizon present and the 
degree of profile development. Trees Will be found 
where there is a greater depth of surface horizon, 
while the grasses Will be confined to areas with a 
thin A horizon. Aspen poplar dominates the treed 
areas, with some shrubs and a few herbs and grasses 
also occurring. The open areas have a vegetative 
caver of grass and a few herbs. 

The Dnister series has been classified as a Gray 
Solonetz. It has a few inches of grayish A horizon 
over the very prominent and strongly structured B 
horizon characteristic of this group of soils. Lime 
carbonate is usually encountered at a depth of 2 ft, 
in a brownish clay loam material. 

The following description of the Dnister series was 
obtained northeast of Westlock: 

Ah-O to 2 inches, very dark gray (IOYR 3/ 1 m) clay loam; 
weak, medium granular; very friable; clear, smooth 
boundary; 0 to 2 inches thick; medium acid. 

Ae-2 to 6 inches, very pale brown (IOYR 7/3 m) silt loam; 
common, fine, faint pale brown mottles; moderate, fine 
platy; very friable; abrupt, wavy boundary; slightly acid. 

Bntl-6 to 14 inches, .very dark grayish brown (2SY 3/2 m) 
clay loam; compound, moderate, medium, round-topped 
columnar and strong, medium blocky; very firm; 
extremely hard; ped surfaces darkly stained; common, 
moderately thick clay films on ped faces; a few stones; 
gradual, wavy boundary; 6 to 12 inches thick; slightly 
acid. 

Bnt2-14 to 25 inches, dark grayish brown (2.5Y 412 m) 
clay loam; compound, moderate, medium prismatic, and 
strong, medium subangular blocky; very firm; very 
hard; common, moderately thick clay films on ped faces; 
a few stones; clear, wavy boundary; 8 to 14 inches 
thick; mildly alkaline. 

TABLE 22-Analysis of a Dnister Soil 

Hor- 
izon 

Exchangeable Particle Size Distribution 
Cations Total % 

% Exchange % % % Silt 
Depth PH % 

Available 
Org. 

inches (H20) N 
C/N % % % % % Capacity CalNa Base CaCO3 Sand .05- % Clay Tex- Moisture 

C Ratio H Na K CaMgme/ 100 8 Ratio Sat. Equiv.>.OS mm .002mm<2u <.2u turc % 

Ah o-2 5.8 0.34 5.67 - 47 8 2 30 13 39.8 4 53 - 25 43 32 8 CL - 
Ae 2-6 6.2 0.04 0.28 7.6 31 17 - 47 5 4.0 3 70 - 34 55 II 3 SiL - Bntl 6-14 6.4 0.04 0.32 

7.6 9 19 1 53 18 16.1 3 89 - - Bnt2 40 14-25 29 7.5 0.02 31 16 CL 0.19 
8.3 - 23 2 56 19 20.9 2 100 - 41 CC3 22 25-40 8.2 37 19 CL - - 0.33 - 

- - - - - - - Ckl 4.6 45 24 31 13 CL-SCL - 40-66 8.2 - 0.23 
- ----- - _ - Ck2 2.8 42 24 66-96 34 8.1 16 CL - - 

0.34 - ----- - - - 2.1 HC 39 96+ 26 7.4 35 16 CL - - - 
- ----- - - _ 0.1 9 39 52 13 c - 
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Cca-25 to 40 inches, olive brown (2.5Y 414 m) clay loam 
to sandy clay loam; weak, coarse subangular blocky to 
massive; friable; a few coal and iron concretions; 
weakly effervescent; weakly calcareous; some stones; 
diffuse, wavy boundary; 12 to 20 inches thick; moderately 
alkaline. 

Ck-40 to 66+ inches, dark brown (10YR 4/3 m) clay loam: 
massive; a few coal and iron concretions; weakly to ve& 
weakly effervescent; weakly calcareous; some stones; 
moderately alkaline. 
Variations which occur within the Dnister series 

cari usually be attributed to variations in the parent 
material. The till on which this soi1 has developed 
often resembles weathered bedrock material. Many 
Dnister soils have a IIC horizon composed of this 
weathered bedrock which is the parent material of 
the Kavanagh catena. It is therefore not surprising 
to find Dnister soils associated with Kawood or 
Kavanagh soils. Very often these two materials are SO 
closely associated and intermixed that it is virtually 
impossible to make separations at the reconnaissance 
level of mapping. In the southwest corner of the map 
sheet, Dnister is found in association with Solodic 
soils, namely Nakamun and La Nonne. At the north- 
ern edge of this Dnister soi1 area the topography 
becomes smoother. Here Gleysolic soils become more 
prevalent and Dnister soi1 areas have Onoway soils 
as an inclusion in the mapping unit. The Dnister 
soils in the area along Namepi Creek are generally 
found under more poorly drained conditions than 
elsewhere and gleying appears in the profile. Under 
these conditions Namepi soi1 appears as an associate 
with Dnister soil. At the northwest extreme of this 
same area many small well drained humps, too small 
to outline, seem to protrude from this relatively 
smooth area. Thus the resultant map unit has Cook- 
ing Lake soils included with the Dnister series. 

The limitations of the Dnister soils for agriculture 
are rather severe and are primarily due to the phys- 
ical properties of the B horizon. Because cultivation 
is diflïcult and more expensive than normal, these 
soils should be used for forage crops or improved 
pasture purposes only. In most areas of Dnister soil, 
some stone removal Will be required to reduce inter- 
ference to farm implements. Fertilization with nitro- 
gen and phosphorous is recommended to insure 
adequate returns from this soil. Despite the rather 
severe physical limitations, cultivation on this soi1 is 
quite extensive. This is probably due in part to 
its location in proximity to an area of rather inten- 
sive agriculture, as well as to the agriculturally attrac- 
tive topography on which it is found. For agricul- 
tural purposes the Dnister soils have been rated as 
Capability Class 4 or 5. Those with somewhat thicker 
A horizons have been placed in the marginal Class 4. 
The Productivity Rating System places the Dnister 
soi1 in the Poor to Fair arable class (Class 4). 

Eikville Series (EV) 
Eckville soils have been mapped in the southern 

part of the map sheet only. They comprise approxi- 

mately 0.2% of the total acreage. This soi1 is con- 
centrated in two main areas, one on upland benches 
along the North Saskatchewan River, the other along 
the northern edge of the broad valley formed by the 
Dapp and Balloque creeks. Soi1 development has 
taken place on stone-free alluvial lacustrine material 
overlying till at less than 40 inches. 

Almost a11 the Eckville soils mapped were found 
on gently undulating and undulating topography, with 
minor amounts being found on gently rolling topo- 
graphy. This soi1 is usually well drained both inter- 
nally, and externally. Natural vegetative caver is that 
of the Poplar Association where aspen poplar is the 
dominant tree species with widely separated black 
poplar and birch appearing. Numerous shrubs share 
the understory caver with a wide variety of herbs, 
and grass species. 

The Eckville series is classified as an Orthic Dark 
Gray Chernozem. It has a few inches of a black Ah 
surface horizon which grades into a very dark grayish 
brown Ahe horizon about 10 inches thick. Both these 
horizons are silty in texture and have a weak pris- 
matic structure. Usually a dark brown 2 inch thick 
AB horizon is present forming a transitional hori- 
zon to the yellowish brown Bm horizon. This B horizon 
has a silty clay loam texture and a friable prismatic 
structure which breaks into medium subangular blocks. 
Ten inches of B horizon is normal, below which the 
material grades into a coarser texture and a less well 
defined structure ip the BC horizon. The under- 
lying till material is encountered at an average depth 
of between 24 and 30 inches, with considerable vari- 
ability occurring in thickness of overlay. The lime 
accumulation horizon is usually present in the under- 
lying till of Edmonton formation origin. Al1 horizons 
of the Eckville series above the moderately alkaline 
lime horizon, are neutral to slightly acid. 

This soi1 is very similar to the Rimbey series, the 
difference being the presence of till within the control 
section. As already mentioned, till varies considerably 
in depth, ranging from 12 to 40 inches from the 
surface. Obviously, with this range in depth to till, 
a11 Eckville profiles cannot have a full complement 
of horizons developed within the Upper alluvial lacu- 
strine materials. However, a soi1 must possess an A 
horizon and some or a11 of a B horizon to qualify 
as an Eckville soil. In many areas of Eckville soi1 
this depth to till Will often occur at depths greater 
than 40 inches. It is therefore common to find Rimbey 
soils forming part of the mapping unit associated with 
Eckville soils. 

Since many Eckville soils are found in an area of 
transition between a deep deposit of alluvial lacustrine 
material and an area of till deposit, a number of other 
associated soils occur, foremost of which are Falun 
and Uncas. Further association occurs with the Black 
soils, Hobbema, Ponoka, and Peace Hills, as well as 
with the Dark Gray Luvisol, Fawcett. In less well 
drained areas it is common to find Jeffrey and Anton 
soils as minor components of the mapping unit. 
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Eckville soils are among the best agricultural soils 
in the Tawatinaw Map Sheet, capable of top pro- 
duction of a11 cereal and forage crops recommended 
for this region. However, to maintain this high level 
of production good management input should include 
nitrogen and phosphorus fertilizers. At present almost 
a11 areas containing Eckville soi1 are under cultivation. 
For purposes of agriculture, Eckville soils have been 
rated as Capability Glass 1. Within the Productivity 
Rating System this soi1 is rated as Good to Very 
Good arable (Glass 7). 

Edwand Series (Ed) 
Edwand soils have been mapped throughout the 

Tawatinaw Map Sheet, where they comprise ap- 
proximately 1.0% of the total acreage. Development 
has taken place on coarse Sand and gravelly outwash 
deposits (Figure 29), usually associated with recent 
drainage channels. In the southern part of the map 
sheet these deposits are found associated with the 
Redwater and White-Earth rivers and Edwand Creek. 
Deposits more centrally located are found adjacent to 
the Tawatinaw and Amisk rivers and their tributaries. 
Considerable acreages of Edwand soils were mapped 
adjacent to French Creek in the northwest part of 
the map sheet. Elsewhere, in areas of dead ice moraine 
this soi1 has developed on localized outwash del- 
posits. 

The Edwand soils are found on a wide range of 
topography from gently undulating to moderately rol- 
ling, with the majority being on undulating and gently 
rolling topography. Moisture drainage through this soi1 
is rapid, thus minimizes the density and variety of 
vegetative caver which cari be supported. Tree caver 
consists almost entirely of jack pine (Figure 29) and 
a few scrub aspen poplar. Alder and rose are fairly 
common in this type of environment, as are blueberry 
and cranberry. Other herbs and grasses are sparse 
in areas of Edwand soils. 

The Edwand series has been classified as a De- 
graded Eutric Brunisol. Weak profile development on 
coarse Sand, and often gravelly material, has resulted 
in indistinct horizonation. Profile colors are general- 
ly dark brown, or variations thereof. The amount and 
size of coarse fragments usually increase with depth. 

Figure 29-Stunted jackpine on outwash deposits 

The following describes a typical Edwand series 
located east of Edwand: 

Ah-O to 1 inches, very dark gray (IOYR 3/ 1 m and d) 
coarse Sand; very weak granular to single grain; loose; 
clear, smooth boundary; 1 to 2 inches thick; slightly 
acid. 

Ae-1 to 3 inches, brown to dark brown (IOYR 413 m, 612 
d) coarse Sand; very weak platy to single grain; loose; 
some pebbles and stones; clear, smooth boundary; 1 to 
5 inches thick; medium acid. 

Bm-3 to 10 inches, dark brown to brown (7.5YR 4/4 
5/2 d) loamy coarse Sand; single grain; loose; 

m, 
some 

pebbles and stones; gradua], wavy boundary; 6 to 14 
inches thick; medium acid. 

BC-10 to 24 inches, dark yellowish brown (IOYR 4/4 m, 
5/4 d) gravelly loamy coarse sand to coarse Sand; single 
grain; loose; numerous pebbles and stones; diffuse, wavy 
boundary; 10 to 30 inches thick; medium to slightly acid. 

C-24 to 84+ inches, yellowish brown (IOYR 5/4 m) coarse 
sand to very fine gravel; single grain; loose; carbonates 
cemented on underside of pebbles and stones; numerous 
pebbles and stones; neutral. 

TABLE 23-Analysis of an Edwand Soi1 

Exchangeable 
Cations 

Particle Size Distribution 
Total 

% 
% 

Hor- Depth pH 
Exchange % 

% Org. 
% % si1t Available 

izon inches(H*O) N C 
C/N % % % % % Capacity Ca/Na Base CaC03 Sand .05- % Clay Tex- Moisture 

Ratio H Na K CaMgme/lOOg Ratio Sat. Equiv.P.05 mm ,002 mm <2u <.2u ture % 

Ah o-1 6.2 0.45 8.24 18.1 19 1 1 72 7 35.9 - 81 - - - Ae - 1-3 - 5.8 - 

0.03 

_ 

0.27 9.0 42 7 3 42 6 3.0 - 57 - Bm 3-10 5.8 
0.03 

90 - 
0.27 9.3 32 5 3 54 6 3.7 - 

BC 10-24 
68 - - 

2 B 8 S 

6.0 - 0.06 - 24 10 10 56 - 1.8 - - - C _ 24-84 76 _ 6.8 1 1 1 - - 
- - - - - _ _ _ _ _ 98 2 --s - 
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Variations occurring within the Edwand series cari 
be attributed directly to parent material variability. 
The typical texture of Edwand soils is loamy coarse 
sand but extremes include coarse sandy loam and 
gravelly loamy coarse Sand. Many areas of Edwand 
soi1 were associated with materials of a finer Sand 
fraction, which had an absence or a minimal content 
of coarse fragments. Within such areas the mapping 
unit must of necessity include the Brunisolic member 
of the Nicot complex. 

Since few areas were mapped in which the Edwand 
soi1 is the major component, associated soils were 
similar to those of surrounding areas. -Along stream 
channels the Edwand soi1 is associated with Nestow, 
Codesa, and Clouston soils. When Edwand soi1 is 
found in areas of dead ice moraine, Athabasca is the 
main associated soil. In the fluted area along the east 
side of the Tawatinaw River a more gravelly type of 
Edwand soi1 is found associated with the Tawatinaw 
series. South of Lac La Biche where there are num- 
erous small areas of thin outwash deposit over the 
fine-textured till material, the Grandin soi1 is found 
in association with the Edwand series. 

No cultivation exists in areas of Edwand soi1 since 
it has no potential for agriculture except for very 
limited grazing. Its characteristics are such that a11 
levels of management input to improve its carrying 
capacity are impractical. It has therefore been rated 
as Capability Class 6 for agriculture. Areas of Edwand 
soi1 do have some value as a potential source of grave1 
for construction purposes. Within the Productivity 
Rating System the Edwand soi1 has been rated as 
pasture on which improvement is not practical (Glass 
2). 

Egremont Series (Em) 
Approximately 0.5% of the Tawatinaw Map Sheet 

has been mapped as Egremont soil, primarily in the 
Chernozemic portion of the south half. Major con- 
centrations are located in the general area bounded 
by the villages of Egremont, Waskatenau, and New- 
brook. Lesser but significant amounts of Egremont 
soi1 are located in the Pibroch area north of West- 
lock. In these areas the Egremont soi1 has developed 
on till material deposited as ground moraine. 

As is usual in areas of ground moraine, the ma- 
jority of the slopes are less than 5%. Within this topo- 
graphie environment the Egremont soils are found in 
positions of very little slope where surface drainage is 
imperfect, resulting in the gleyed conditions of this soil. 
Although aspen poplar is the dominant tree species 
found on Egremont soils there are significantly higher 
numbers of black poplar and willow present than in 
better drained locations. A variety of smaller shrubs, 
herbs, and grasses complete the vegetative caver. 

The Egremont series has been classified as a 
Gleyed Dark Gray Chernozem. Mottles, indicative of 
imperfect drainage conditions, are present in the dark 
gray loamy surface horizons. Usually the B horizon is 
brown in color and is somewhat finer textured than 
horizons above and below. Lime carbonate is nor- 
mally found at depths of about 30 inches or deeper. 
A few stones occur within the profile, but they are 
very scattered on the surface. Horizons above the lime 
are usually neutral to slightly acid as compared to 
the mildly alkaline condition of the lime accumulation 
horizon. 

The following profile description is of an Egre- 
mont soi1 west of Pibroch and is fairly typical of this 
series: 

Om-5 to 0 inches, partly decomposed peat; clear, smooth 
boundary; 0 to 6 inches thick; neutral to slightly acid. 

Ahegj-0 to 10 inches, very dark gray (2.5Y N3/ m) clay 
loam to loam; few: fine, distinct yellowish brown mot- 
tles; weak, coarse platy to medium granular; very 
friable; a few pebbles; clear, wavy boundary; 6 to 14 
inches thick; slightly acid to neutral. 

ABgi-10 to 13 inches, dark grayish brown (2.5Y 4/2 m) 
loam; few, fine, distinct yellowish brown mottles; 
moderate, medium platy to fine subangular blocky; very 
friable; a few pebbles; clear, broken boundary; 0 to 4 
inches thick; neutral. 

Bm-13 to 20 inches, dark brown (10YR 3/3 m) loam to sandy 
clay loam; moderate, medium subangular blocky; fri- 
able; a few stones; gradual, wavy boundary; 6 to 18 
inches thick, mildly alkaline to neutral. 

Cca-20 to 32 inches, dark grayish brown (IOYR 4/2 m) 
loam; weak, medium subangular blocky; friable; a few 
stones; diffuse, wavy boundary; 10 to 30 inches thick; 
mildly alkaline. 

TABLE 24-Analysis of an Egremont soi1 

Hor- 
izon 

% 
Depth pH % org. 
inches(H20) N C 

Exchangeable Particle Size Distribution 
Calions Total % 

Exchange % % % Silt Available 
C/N yo % % % % Capacity Ca/Na Base CaCO3 Sand .05- % Clay Tex- Moisture 
Ratio H Na K CaMgme/lOO g Ratio Sat. Equiv. 205 mm .002 mm (2~ <.2u turc % 

Om 5-O 6.6 1.13 20.10 17.8 9 - 3 74 14 88.2 - - - - - - 92 - - 
Ahegi O-10 6.5 0.17 1.74 9.9 9 1 1 70 19 28.2 - 90 - 36 55 29 15 CL - 
ABgj 10-13 6.9 0.06 0.61 9.4 3 1 1 70 25 20.4 - 97 - 34 41 25 15 L - 
Bm 13-20 7.4 0.04 0.41 10.2 - - 1 73 26 19.0 - 100 - 47 26 27 13 SCL - 
CLX 20-32 7.7 0.03 0.33 11.4 - - - - - ----- 47 29 24 12 L 
Ck 32-50 7.8 - 0.23 - _ - - _ _ - 44 29 27 12 L-CL - 
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Ck-32 to 50 inches, dark brown to brown (IOYR 4/3 m) 
loam to clay loam; massive; a few stones; mildly to 
moderately alkaline. 

The Egremont profile described had an organic 
surface deposit consisting of partly decomposed litter. 
This horizon is usually absent or very thin, depending 
on the nature of the adjoining or associated soils. A 
thin peaty surface deposit is present on Egremont 
soi1 when it is found adjacent to organic soils. Usually 
Mapova, Onoway, or Peaty Onoway soils Will also be 
present in this imperfectly drained portion of the 
landscape. 

Most of the Egremont soi1 mapped in the Tawat- 
inaw Map Sheet was found to be a minor consistituent 
in reasonably well drained areas of ground moraine 
where chernozemic development predominates. Such 
areas have the Egremont series in association with 
Angus Ridge and Falun soils, which it closely re- 
sembles. In portions of these same areas, where soi1 
characteristics reflect luvisolic influences, Egremont 
soils are associated with Uncas soils. 

Egremont soils are suitable for growing a11 cereal 
and forage crops recommended for this region. Since 
it usually is a minor component of the mapping unit, 
its use Will largely be determined by the major soi1 
with which it is found. Because of its relatively low 
position in the landscape there may be some risk of 
frost damage to crops during periods of critically low 
temperatures. Normal good management, including 
fertilization and other cultural practices, is necessary 
to conserve this soi1 for continuing use. Since Egre- 
mont soils have no characteristics that seriously limit 
their suitability for agriculture they are extensively 
cultivated. However, because of their location en- 
tirely within Climatic Subregion 2H (Figure 3), with 
its shorter frost free period, Egremont soils have been 
placed in Capability Class 2 for agriculture. This soi1 
has been given a productivity rating of Fairly Good 
to Good arable (Class 6). 

Falun Series (Fn) 
Falun soils are found only in the southern portion 

of the Tawatinaw Map Sheet where they comprise 
approximately 2.7% of the total acreage. Since these 
soils have developed on till of Edmonton formation 

origin they are located only in that portion of the 
south half where this till has been deposited. 

Although found on topography ranging from gently 
undulating to moderately rolling, most of the Falun 
soils are found on the undulating and gently rolling 
types associated with ground moraine. Towards the 
eastern edge of the map sheet, Falun soils are also 
found on moderately rolling topography associated 
with the White-Earth River. A favorable topographie 
position, coupled with soi1 characteristics permitting 
downward percolation of water, allows the Falun series 
to be classed as a well-drained soil. 

Under natural conditions, Falun soils would have 
a vegetative caver characteristic of the Poplar As- 
sociation in the northern Parkland region. However, 
in this map sheet, almost a11 areas of Falun soils 
are under cultivation and tree caver is confined to 
fente rows and uncleared bluffs, where aspen poplar 
is the dominant tree species. Less dominant species 
are balsam poplar, birch, and a few white spruce. A 
variety of shrubs, both large and small, along with 
a fairly dense growth of herbs and grasses, complete 
the vegetative caver. 

The Falun series is classified as an Orthic Dark 
Gray Chernozem. It has a dark gray loamy surface 
horizon over a brownish clay loam subsurface hori- 
zon, both of which contain some stones. A lime ac- 
cumulation horizon is usually found at a depth of 
3 ft. Materials above the lime horizon are medium to 
slightly acid, while this and lower horizons are mildly 
alkaline. 

The following description is of a Falun soi1 sampled 
in an area of ground moraine northeast of Smoky 
Lake: 

Ahe-0 to 11 inches, very dark gray (IOYR 3/ 1 m, 4/ 1 d) 
loam; weak, fine subangular blocky to medium granular; 
very friable; clear, smooth boundary; 6 to 12 inches 

thick; medium acid. 
Btj-Il to 16 inches, dark brown (IOYR 3/3 m) clay loam; 

moderate, fine subangular blocky; friable, slightly hard; 
few, very thin to thin clay films in some tubular pores; 
a few stones; gradua], wavy boundary; 6 to 12 inches 
thick, medium acid. 

BC-16 to 26 inches, brown ta dark brown (IOYR 4/3 m) 
clay Ioam; moderate, medium subangular blocky; friable, 

TABLE ZS-Analysis of a Falun Soi1 

Hor- 
izon 

% 
Depth pH % Org. 
inches(H20) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % % CaPacitY Ca/Na Base CaC03 Sand .05- % Clay Tex- Moisture 

Ratio H Na K CaMg me/ 100 g Ratio Sat. Equiv.?05 mm ,002 mm <~II <.2u ture % 

Ah o-3 5.8 0.18 2.45 13.1 18 1 1 68 12 19.3 - 82 - 46 35 19 - L - 
Ahe 3-11 5.8 0.09 1.16 11.8 13 1 1 70 15 14.1 - 87 - - - - - - - 
Btj Il-16 5.7 0.05 - - 6 1 2 66 25 16.4 - 92 - - - - - - - 
BC 16-26 6.2 0.04 0.56 12.4 5 1 2 66 26 12.8 - 95 - - - - - - - 
Ch 26-36 7.6 - - - - - - - _ - _ - 7.8 - - - - - - 
Ck 36-48 7.5 - - - - - - - - - - - _ 46 35 19 9.4 L - 
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slightly hard; a few stones; clear, wavy boundary; 10 to 
18 inches thick; slightly acid. 

Cca-26 to 36 inches, dark grayish brown (IOYR 412 m) 
clay loam to loam; weak, medium subangular pseudo 
blocky; friable; numerous small coal concretions; a few 
scattered ironstone nodules; numerous irregular shaped 
carbonate accumulations; moderately effervescent, de- 
creasing with depth; moderately calcareous; a few 
stones; diffuse, wavy boundary; 24 to 36 inches thick; 
mildly alkaline. 

Ck-36 to 48 inches, dark brown to brown (10YR 4/3 m) 
sandy clay loam; weak, medium subangular pseudo- 
blocky to amorphous; friable; numerous, small coal con- 
cretions; a few scattered ironstone nodules; weakly 
effervescent; a few stones; mildly alkaline. 

Falun soils are usually fairly uniform in such 
characteristics as texture, structure, and color of hori- 
zons. The profile described does not have an Ae 
horizon, which is present in some Falun soils, par- 
ticularly those adjacent to areas of Luvisolic soi1 where 
it is an intergrade to the Dark Gray Luvisol. In these 
locations Falun soi1 has inclusions of Uncas and 
Cooking Lake soils in the mapping unit. At the -other 
extreme where Falun soils are located in primarily 
chernozemic areas, the associated soi1 is mainly Angus 
Ridge. 

It is not unusual within this map sheet to find 
intermittent and variable thicknesses of alluvial lacus- 
trine deposits over till, particularly in areas of ground 
moraine. When this occurs within areas of primarily 
Dark Gray Chernozems, the mapping unit may have 
Falun soils associated with Hobbema or Ponoka soils 
as well as Eckville or Rimbey soils. In less well 
drained areas Falun soi1 is associated with Egremont, 
Pibroch, or Onoway soils. La Nonne and Dnister 
soils are associated with the Falun soi1 in the south- 
west corner, where solonetzic features are evident in 
many of the soils. 

Since Falun soils are among those best suited for 
agriculture in the Tawatinaw Map Sheet, almost a11 
such areas with good topography are being cultivated. 
As expected, cultivation of Falun soi1 is less common 
in certain areas along White-Earth River where top- 
ographic limitations exist. 

Luvisolic degradation has influenced this soi1 to 
some extent, however, not sufficiently to lower its 
agricultural potential. Whatever trop is grown, whether 
it be cereal or a forage trop, maximum returns cari 
be expected under good management inputs. Falun 
soils with no exterior limitations such as topography 
or climate have been classed as Capability Class 1 
for agriculture. This soi1 is given a productivity rating 
of Good to Very Good arable (Class 7). 

Fawcett Series (Fw) 
This soi1 has been mapped in a11 parts of the 

Tawatinaw Map Sheet where alluvial lacustrine mate- 
rials have been deposited. Areal extent totals approx- 
imately 0.4% of the total acreage. Most of the Fawcett 
soi1 was mapped as a minor constituent closely asso- 

ciated with other soils formed on alluvial lacustrine 
material. One exception is the area surrounding Daken 
Lake southeast of Grassland where Fawcett is the 
major soi1 mapped. 

Fawcett soils are found in areas of primarily gently 
undulating and undulating topography in positions 
of good surface drainage. This, plus the fact that 
alluvial lacustrine material permits easy water per- 
colation, allows Fawcett to be classified as a well 
drained soil. 

Under natural conditions aspen poplar dominates 
the tree caver with a few scattered birch trees being 
fairly common. Shrubs, herbs, and grasses common 
to this region constitute the fairly low density under- 
stoty. 

Fawcett soils are classified as Dark Gray Luvisols. 
The surface horizon consists of an Ah or Ahe, of loamy 
texture, totalling about 4 to 6 inches in thickness. 
This horizon is dark gray in color and is underlain 
by a few inches of grayish sandy loam with a platy 
structure. The brownish Bt horizon has a silty clay loam 
texture, a friable consistence and a subangular blocky 
structure. A gradua1 change from B to C takes place, 
as indicated by coarser textures and less distinct struc- 
ture. If present, the lime accumulation horizon is found 
at about 3 ft below the surface in silty material. 
This profile is stone-free and the material is generally 
medium acid. 

As previously mentioned, Fawcett soils are usually 
minor constituents of the mapping unit. Association 
is primarily with soils of similar parent material, name- 
ly Tolman and Rimbey in well drained locations, 
and to a limited extent Codner and Jarvie soils where 
drainage is impeded. In a few locations this soi1 has 
developed on coarser textured materials and was 
mapped as the sandy loam type in association with 
Leith soils. 

Most areas where Fawcett soi1 has been mapped 
are partially, if not entirely, under cultivation. This 
soi1 is best suited for coarse grains and forage crops. 
As with a11 Luvisolic soils, greater than normal man- 
agement inputs are essential for maximum returns. 
Limitations in climatic and soi1 characteristics cause 
the Fawcett soi1 to be classed as Capability Class 3 for 
agriculture. This soi1 has been given a productivity 
rating of Fairly Good to Good arable (Glass 6). 

Ferintosh Series (Fth) 
Ferintosh soils were mapped in the south central 

and southeastern portions of the Tawatinaw Map 
Sheet. In total they comprise approximately 0.3% of 
the map sheet acreage. This soi1 has developed on 
outwash materials deposited either in a stream trench 
or along its slopes. Such deposits are associated with 
the North Saskatchewan River and two of its trib- 
utaries, the White-Earth and Redwater rivers. 

Because of the location and manner in which the 
Ferintosh parent material has been deposited, the 
associated topography is usually fairly rough. Ferin- 
tosh soi1 areas often appear as long ridges paralleling 
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a stream channel. Of less frequent occurrence are 
relatively level areas of Ferintosh soi1 which has 
developed on remnants of former outwash deposits 
in stream valleys. Regardless of associated land form 
characteristics, Ferintosh is a rapidly drained soi1 
and its sparse vegetative caver consists primarily of 
xerophytic plant species. Foremost among these are 
short scrubby looking aspen poplar interspersed with 
a few jack pine. Equally sparse are a few varieties of 
shrubs, herbs, and grasses that comprise the under- 
story. 

Classified as an Orthic Black Chernozem, Ferin- 
tosh soi1 has a fairly deep black surface horizon. 
This horizon is usually coarse sandy loam in texture 
and contains varying quantities of grit and very fine 
gravel. The B horizon, about 8 inches in thickness, is 
dark brown in color and has a loamy texture. It has 
a prismatic structure which, when dry, often becomes 
very hard. A gravelly subsoil is present at varying 
depths below the surface, often containing lime as 
a trust on the undersides of pebbles. Horizons are 
slightly acid above the mildly alkaline lime horizon. 

Textural variations in the Ferintosh series are in- 
frequent; however, a few areas were mapped with a 
loam surface texture. Considerable variability in depth 
to grave1 occurs, the solum thickness ranging from 
less than 1 ft to greater than 2 ft. Quite often this 
deeper profile is assiciated with finer textures resulting 
in a profile which resembles the Ponoka soil. This 
situation exists along the North Saskatchewan River 
where the Ferintosh soi1 was mapped in association 
with Ponoka soi1 overlying gravel. Elsewhere, in areas 
where sandy materials are closely associated with 
Ferintosh soils, the mapping unit included the Peace 
Hills or Leith series. 

At the present time some areas of Ferintosh 
soi1 are being cultivated for cereal trop production. 
This, however, is not advisable since the droughty 
nature of the soi1 causes trop yields to be low. Only 
the Ferintosh soils with relatively thick surface hori- 
zons and a loam texture should be brought under 
cultivation, and then only for forage trop production. 
Generally this soi1 should be used only for improved 
or native pasture purposes. Ferintosh soi1 areas have 
in the past yielded considerable amounts of grave1 
for various construction purposes; perhaps herein lies 
their greatest potential value. For agriculture this soi1 
has been classed as Capability Class 4 or 5, depend- 
ing on the coarseness of the material. Within the 
Productivity Rating System the Ferintosh soil’ has been 
rated as Fair to Fairly Good arable (Class 5). 

Fibrisol (F) 
This type of Organic soi1 occupies almost 18% of 

the total acreage within this map sheet. Distribution 
is quite general throughout the area with greater 
concentrations in the more northerly wooded regions. 
The limited number of organic sites examined in- 
dicated more frequent occurrences of Fibrisols in areas 
of till than in other areas. 
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This soi1 is always found on level to depressional 
topography in undrained or slowly drained depres- 
sions of variable size and shape. Because of this 
the hydrophytic plant communities consist mainly of 
black spruce and tamarack trees (Figure 30). Lower 
plant species are mainly Labrador tea and reindeer 
moss and a variety of other mosses, foremost of which 
is the sphagnum type. 

From examinations of Organic soils, it was deter- 
mined that the Terric Fibrisol was the most frequently 
encountered of this great group. The profile descrip- 
tion which follows is of a Terric Fibrisol in a large 
bog northeast of Bellis. 

Ofl-0 to 16 inches, dark brown (7SYR 312 wet), yellow 
(10YR 7/6 pressed) peat derived entirely from sphagnum 
and hypnum mosses; unconsolidated; individual plants 
readily discernible; amorphous structure; mildly alkaline. 

00-16 to 19 inches, dark brown (IOYR 3/2 wet) fibric 
peat; frozen (Sept. 3/69). 

Of3-19 to 24 inches, dark brown (7SYR 312 wet), yellow 
(IOYR 7/6 pressed) fibric peat derived entirely from 
sphagnum masses; individual plants readily discernible; 
amorphous structure; contains some Woody twigs and 
roots; mildly alkaline. 

Of4-24 to 44 inches, dark brown (7.5YR 414 wet) with 
some black (IOYR 2/ 1 wet) staining; brownish yellow 
(IOYR 6/6 pressed) derived entirely from sphagnum 
masses; 80% tïber content; amorphous structure; mildiy 
alkaline. 

IlCg-44 to 56 inches, gray (10YR 5/ 1 m) silty clay; amor- 
phous; very plastic; mildly alkaline. 

The bog from which this description was obtained 
covers several thousand acres. Since the profile 
described was located fairly close to the edge of this 
bog the occurrence of a minera1 horizon within the 

Figure 30-An organic soi1 (Fibrisol) with its tree caver damaged 
by fire 

REPORT S-72-29 



control section is not unexpected. On the basis of 
several observations it is suspected that in this bog, 
and indeed in most bogs, the central portions Will 
have sufficient depth of organic material to exclude 
them from the Terric subgroup. 

Considerable vertical variability exists between 
profiles classified as Fibrisols, with nature and thick- 
ness of horizons exhibiting considerable lack of uni- 
formity. Some Woody materials are usually present 
at variable depths and in variable amounts. The 
profile described had a 3-inch frozen layer, which is 
most unusual in late summer at this latitude. Usually 
frozen conditions persist until late June or early July, 
depending on prevailing moisture and shade condi- 
tions. 

In this area Fibrisols have no value for cultivated 
agriculture, or for grazing purposes. They may have 
some value as a potential water supply for stock 
when adjacent areas are being grazed. Fibrisols do 
have some value as a potential source of peat for 
the peat industry, especially if the pH is sufficiently 
low. 

Gabriel Series (Gl) 
This soil, comprising less than 0.1% of the total 

map sheet acreage, was mapped only in the extreme 
southeast corner of the area. Profile development 
has taken place on sandy, stone-free, alluvial and/or 
aeolian materials deposited as a relatively thin overlay 
on till. 

The Gabriel soi1 is found on undulating topography. 
This rapidly to moderately well drained soi1 supports 
a relatively thin tree caver composed mainly of aspen 
poplar. Shrub, herb, and grass varieties, although 
widely represented, are relatively few in number. 

Classified as a Dark Gray Luvisol the Gabriel soi1 
has a few inches of brown to dark brown loamy Sand, 
Ahe horizon. Below this is a fairly thick Ae horizon, 
pale brown in color, with a loamy sand texture, and 
a very weak platy structure. Although the B horizon 
has minimal amounts of illuviated clay it has sufficient 
for a sandy loam to loamy sand texture. It has a 
yellowish brown color and a weakly developed pris- 
matic to blocky structure throughout its 8 to 10 inches 
of thickness. The underlying BC horizon is a light 
yellowish brown loamy sand with little or no struc- 
tural characteristics. Lime carbonate is present in 
the IIC horizon which is composed of till derived 
from the Edmonton formation. The overlay material 
is slightly acid compared to the mildly alkaline condi- 
tion of the underlying till. 

In this map sheet the Gabriel soi1 has minimal 
development of the profile characteristics which char- 
acterize a Dark Gray Luvisol. It is therefore found 
in association with the Nicot complex. Depth to under- 
lying till is generally close to the maximum 40 inches 
allowable for this series. 

Because of the coarse nature of this soil, it is 
not suitable for the production of cultivated crops. 
Cultivation could very easily result in a serious .wind 

erosion problem. Proper use would involve seeding to 
grasses for permanent pasture or forage trop pro- 
duction, with adequate management input to include 
fertilizers. Limitations attributed to its coarse texture 
have placed this soi1 in Capability Class 5 for agri- 
culture. Within the Pruductivity Rating System this 
soi1 is considered to be Poor to Fair arable (Class 4). 

Gleymic Series (Gc) 
Gleymic soils are of very limited occurrence, cover- 

ing less than 0.1% of the total map sheet acreage. 
This series is a minor component of the mapping unit 
in a few areas along the Wabash and Dapp creeks, 
both of which are tributaries of the Pembina River. 
Another small area of this soi1 was mapped west of 
Athabasca. Gleymic soils have developed on stone- 
free lacustrine material, in positions of impeded sur- 
face drainage within a level to gently undulating 
topographie environment. This imperfectly drained 
soi1 has a tree caver in which balsam poplar often 
predominates over aspen poplar, with a corresponding 
increase in willows over those present on adjacent 
well drained soils. A fairly dense growth of herbs 
and grasses is normal in areas of Gleymic soil. 

Classified as a Gleyed Dark Gray Chernozem, the 
Gleymic soi1 has about 4 inches of black silt loam to 
silty clay loam surface horizon. This horizon has a loose 
granular structure. The Ahe horizon has a similar 
texture to the Ah horizon but the very dark gray 
color indicates that leaching is operative. Both of these 
horizons are mottled, indicative of the imperfect drain- 
age conditions that exist. The upper B horizon is 
dark brown in color as compared to the dark grayish 
brown of the lower B horizon. Both are clay loam to 
clay and have a subangular blocky structure. With 
increasing depth the structure becomes progressively 
more massive and the brownish color gradually be- 
cornes grayer. At approximately 4 ft the material is 
dark gray in color with a low lime content giving 
it a mildly alkaline reaction. Horizons above the Ck 
are medium acid. 

Within this map sheet the Gleymic series was 
mapped as a minor constituent of the mapping unit. In 
a11 instances it was associated with catenary members 
developed on similar lacustrine parent material. Of 
these a11 but one profile had features resulting from 
imperfect or poorly drained conditions, namely Raven, 
Peaty Raven, Wabash, Sawdy, and Snipe soils in 
wetter locations, and Mica soi1 in better drained loca- 
tions. 

Since this series was found in such close associa- 
tion with other soils, its use is largely dependent on 
the major constituents of the mapping unit. Areas 
where it was found have by and large been brought 
under cultivation. Coarse grains and forage crops cari 
be grown satisfactorily on this soil; there is, how- 
ever, some risk of frost because of its low position 
in the landscape. For purposes of agriculture the 
Gleymic soi1 has been placed in Capability Class 2. 
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This corresponds to a rating of Fairly Good to Good 
arable (Class 6) within the Productivity Rating Sys- 
tem. 
Glory Series (Gy) 

There are two areas in the Tawatinaw Map Sheet 
which each have a concentration of Glory soils. One 
is the area around Long Island Lake a few miles east 
of Jarvie. The other is a fairly long and narrow area 
stretching from Caslan to Plamondin. The total 
acreage of Glory soi1 in these two areas represents 
approximately 0.6% of the total area of this map 
sheet. 

Glory soils have developed on stone-free pitted 
deltaic deposits. Although this soi1 is found on topog- 
raphy ranging from undulating to strongly rolling, the 
majority of it is found on gently rolling and moderately 
rolling topography. The pitted deltaic deposit is usually 
several feet thick, this, coupled with its medium to 
coarse texture, results in a well drained soil. 

Tree caver is dominantly aspen poplar with birch 
forming the subdominant type. A variety of shrubs, 
herbs, and grasses usually occurs; these, however, are 
not very dense. 

Glory soils have been classified as Orthic Gray 
Luvisols. Generally these soils have a relatively high 
silt content throughout the profile and are usually 
yellowish brown in color. The most striking feature 
of this soi1 are the numerous and variable texture 
bands that occur. Another distinct feature is the com- 
plete absence of lime carbonates, even at great depths. 
This is reflected in the very low pH values in a11 hori- 
zons. 

The following description is of a Glory profile 
found near the northeastern extension of North Buck 
Lake: 
L-H-f to 0 inches, very dark brown (IOYR 2/2 m) semi- 

decomposed organic matter; abrupt, smooth boundary; 
1 to 3 inches thick; medium acid. 

Ael-0 to 9 inches, .dark yellowish brown (IOYR 4/4 m, 
6/3 d) silt loam; weak, fine platy; very friable; clear, 
wavy boundary; 4 to 10 inches thick; very strongly to 
strongly acid. 

Ae2-9 to 15 inches, yellowish brown (IOYR 4/4 m, 6/3 d) 
silt loam; weak, fine platy to fine granular; clear, wavy 

boundary; 0 to 6 inches thick; very strongly acid. 
Btl-15 to 22 inches, dark yellowish brown (IOYR 4/4 m, 

5/4 d) silty clay loam to silty clay; moderate, fine sub- 
angular blocky; friable; few, thin clay films on ped faces; 
gradual, wavy boundary; 6 to 16 inches thick; extremely 
to very strongly acid. 

Bt2-22 to 33 inches, dark yellowish brown (IOYR 4/4 m) 
silty clay loam to silt loam; moderate, fine subangular 
blocky; friable; contains a few thin (1 cm) dark brown 
(IOYR 3/3 d) clayey bands; graduai, wavy boundary; 
0 to 12 inches thick; extremely acid. 

BC-33 to 39 inches, dark yellowish brown (10YR 4/4 m) 
loam to silt loam; amorphous to weak, fine subangular 
blocky; very friable to loose; contains several thin (1 cm) 
dark brown (IOYR 3/3 d) clayey bands, some con- 
tinuous and wavy, others discontinuous; occasional thin 
discontinuous Sand lens; diffuse, wavy boundary; 6 to 
20 inches thick; extremely acid. 

Cl-39 to 60 inches, brown to dark brown (IOYR 4/3 m) 
silt loam to silty clay loam; weak to moderate, fine 
platy to amorphous; loose; contains numerous thin (1 
cm) clayey, and some sandy bands, some continuous 
and wavy, others discontinuous; diffuse, wavy boundary; 
14 to 24 inches thick; extremely to very strongly acid. 

C2-60 to 84+ inches, brown to dark brown (IOYR 4/3 m) 
silt loam; amorphous; contains some thin clayey bands, 
some continuous and wavy, others discontinuous; very 
strongly acid. 

Glory soils exhibit variability in texture and in 
the presence or absence of textural bands. Textural 
variability is most evident in the Glory profiles found 
in the area from Caslan to Plamondin, which is pre- 
dominantly a sandy area. There the sandy loam tex- 
tures grade with increasing depth into coarser mate- 
rials (Figure 31), containing less prominent and fewer 
textural bands. The resulting mapping unit has 
Amisk as the associated soil. Often gradation into 
adjoining coarser materials is accompanied by a 
gradua1 decrease in textural bands; hence an in- 
clusion of Nicot or Nestow soils in the mapping unit. 
In locations where the profile has no textural bands, 

TABLE Z6-Analysis of a Glory Soi1 

Hor- 
izon 

% 
Depth PH % Org. 
inches(H20) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N %. % .% % % Capacity Ca/Na Base CaCO3 Sand .05- % Clay Tex- Moisture 
Ratio H Na K CaMg me/ 100 g Ratio Sat. EquivJ.05 mm .002 mm <2u <.2u ture % 

L-H I-0 5.8 - - - 14Tr. 3 82 1 94.8 - 86 - - - - - - 12.5 
Ael o-9 5.0 0.06 0.49 8.2 38 - 4 54 4 8.5 - 61 - 28 57 15 3 SiL 15.1 

Ae2 9-15 4.9 0.05 0.35 7.0 30 1 3 51 15 10.7 52 69 - 17 63 20 5 SiL 15.1 
Btl 15-22 4.5 0.05 0.38 7.6 20 1 3 59 17 20.7 57 79 - 5 55 40 15 SiCI- 14.3 

Sic 
Bt2 22-33 4.4 0.04 0.47 11.8 27 1 2 58 12 18.7 49 73 - 3 68 29 20 SiCI 20.3 
BC 33-39 4.1 0.03 0.26 8.7 29 1 2 50 18 8.8 45 71 - 51 35 14 9 L 12.4 
Cl 39-60 4.5 - - - 29 1 3 66 1 15.6 51 70 - 4 72 24 8 SiL 24.2 

c2 60-84 4.7 - - - 6 Tr. 1 93 - 11.9 - 94 - 17 66 17 6 SiL 13.6 
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Figure 31-Road tut erosion in the coarse-textured subsoil of a 
Glory soi1 near Plamondin 

but retains its loamy texture, the mapping unit Will 
have Glory and Tolman soils closely associated. This 
latter situation is more prevalent in the Long Island 
Lake area where sandy soils are the minority member. 

Very few areas of Glory soils are cultivated in the 
Tawatinaw Map Sheet, for two reasons; first, and 
foremost, the topography is complex with steep slopes, 
and secondly, the acid soi1 conditions are unsuitable 
for the agricultural crops grown in this region. This 
soi1 is best suited for improved pasture purposes, 
except where the steep slopes occur. These areas 
should be left as native pasture. In addition to these 
physical and environmental limitations, Glory soils are 
located in an area of short frost free period which 
is important in considering their best agricultural 
use. For these reasons Glory soi1 areas have been 
placed in Capability Class 5 for agriculture. Glory 
soils, with no topographie limitations, have been rated 
as Fair to Fairly Good arable soils (Class 5) within 
the Productivity Rating System. 

Gourin Series (Gu) 
This soi1 was found in 0.3% of this map sheet. 

Main concentrations are associated with the White- 
Earth and Redwater rivers in the southern portion. 
A third fairly large area was mapped around the 
hamlet of Donatville in the north central part of the 
map sheet. 

Soi1 development has taken place on stone-free 
alluvial and/or aeolian deposits, resulting in a rapidly 
drained profile. Gourin soils were found on topog- 
raphy ranging from undulating to moderately rolling. 
Aspen poplar, the dominant tree species, forms a rel- 
atively thin canopy over a number of shrubs, foremost 
of which are the alder, hazelnut, and rose. A number 

of lesser shrubs, herbs, and grasses complete the 
vegetative caver. 

The Gourin series is classified as a Rego Dark 
Gray Chernozem. It usually has 10 to 12 inches of 
dark gray loamy Sand or sandy loam Ahe horizon 
which is weakly structured and quite loose. Lower 
portions of this horizon are often grayer than the 
Upper portion. Below the A horizon, the grayish brown 
C horizon is loamy Sand in texture. Towards the lower 
C horizon brownish mottles often appear, indicating 
impeded drainage, caused by the underlying till. This 
till which usually occurs below the 40 inch depth, is 
derived from the LaBiche formation. The material of 
the C horizon is usually loose and structureless. Sel- 
dom is lime found above the till; however, when it is, 
it is usually associated with imperfect drainage. Slightly 
acid conditions prevail in the A and C horizons 
when lime is absent. In the presence of lime the C 
horizon is mildly alkaline. 

As previously mentioned, this soi1 was found on 
coarse-textured materials, usually associated with a 
stream channel, Regardless of whether the surface 
texture is loamy Sand, or sandy loam, the underlying 
C horizon is usually loamy Sand. In a -few locations, 
material of the lower C horizon is unusually coarse, 
more like an outwash deposit. Coupled with these 
depositional variations there are profile variations 
which reflect the different processes operative in this 
soil. These processes are reflected in the different 
series associated with Gourin in the mapping units, 
namely Redwater, Leith, Nicot, and Nestow soils, a11 
developed under well drained conditions, and Daken 
and Rochester soils developed under impeded drain- 
age conditions. 

In this map sheet most areas of Gourin soi1 are 
being cultivated where this soi1 is found on better 
topography. This is particularly true in the Donat- 
ville area. Cultivation on this soi1 is less extensive in 
the areas associated with the Redwater and White- 
Earth rivers because of the rough topography. Be- 
cause of their coarse texture, tare must be exercised 
in cultivating Gourin soils to guard against wind 
erosion. Proper management should include fertiliza- 
tion and the incorporation of organic matter into the 
topsoil. Gourin soils are best suited for forage trop 
production and, to a lesser extent, coarse grains. For 
agricultural purposes this soi1 has been classed as 
Capability Class 4 in the better topographie locations. 
Within the Productivity Rating System this soi1 has 
been rated as Poor to Fair arable (Class 4). 

Grandin Series (Gn) 
Grandin soils are found only in the northeastern 

portion of the map sheet south and west of Lac La 
Biche. This soi1 forms 1.5% of the map sheet acreage. 
Except for a few areas of gently rolling topography 
Grandin soils are usually found on undulating topog- 
raphy. This soi1 has developed on very dark grayish 
brown till, which has a very low lime content, and is 
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moderately fine t-o fine textured. It is a moderately 
well drained soi1 supporting a dense tree caver of 
predominantly aspen poplar, with a few balsam poplar 
and white spruce (Figure 32). Some birch Will occa- 
sionally be found. The understory is represented by 
several species of shrub; the most frequently occur- 
ring are willow, alder, dogwood, and rose. A few 
species of herbs and grasses complete the ground 
caver. 

The Grandin series is classified as an Orthic Gray 
Luvisol. It has a fairly distinct Ae horizon overlying 
a dark brown, well developed Bt horizon. The C hori- 
zon usually contains some dark shaly granules and has 
a low lime content. Stone content varies between an 
almost stone-free lacustre-till-like material and a rather 
stony material. Above the lime horizon, acidic condi- 
tions prevail. 

The following describes a Grandin profile located 
about four miles east of Missewawi Lake: 

L-H-2 to 0 inches, very dark brown (IOYR 2/2 m) semi- 
decomposed organic matter; abrupt, smooth boundary; 
1 to 3 inches thick; medium to slightly acid. 

Ae-0 to 4 inches, grayish brown (10YR 5/2 m, 6/2 d) 
Ioam to sandy loam; moderate to weak, medium fine 
platy; very friable; occasional stone; abrupt, wavy 
boundary; 3 to 6 inches thick; medium to strongly acid. 

BA-4 to 7 inches, dark brown to brown (IOYR 413 m) clay 
loam; moderate, medium to fine subangular blocky; 
friable; a few stones; gradua], wavy boundary; 2 to 4 
inches thick; strongly acid. 

Btl-7 to 17 inches, dark brown (10YR 3/3 m) &y loam; 
compound, weak, coarse prismatic, and strong, medium 
subangular blocky; very firm; many, moderately thick 
clay films on ped faces; a few stones; diffuse, wavy 
boundary; 8 to 14 inches thick; strongly acid. 

Bt2-17 to 30 inches, dark brown (IOYR 3/3 m) clay loam; 
compound, weak, coarse prismatic, and moderate to 
strong, fïne subangular blocky; firm; common, thin clay 
films on ped faces; a few stones; gradua], wavy bound- 
ary; 10 to 20 inches thick; strongly acid. 

BC-30 to 46 inches, very dark grayish brown (IOYR 3/2 m) 
clay loam to clay; moderate, medium to fine subangular 
blocky; firm; some stones; gradual, wavy boundary; 12 
to 20 inches thick; strongly acid. 

Ck-46 to 70+ inches, dark brown (IOYR 313 m) clay 
loam to clay; strong, medium subangular pseudo blocky; 

Figure 32-Dense aspen caver on a Grandin soi1 

very firm; moderately to weakly effervescent; some 
stones; some shale granules; mildly alkaline. 

In the area around Plamondin most of the soi1 
material is lacustrine-like. Very few stones are present 
and the occasional stratification suggests a lacustrine 
clay deposit. However, this material, and till of a 
similar texture, were found SO closely intermixed that 
separation was impractical on a reconnaissance type 
of survey. It was therefore necessary to include the 
Maywood series in the mapping unit in this area, 
and in similar areas south of, and adjacent to Lac 
La Biche. In the Plamondin area, Grandin soi1 is 
found associated with Snipe soi1 in locations of poor 
drainage. 

Bordering this area to the south where elevations 
are slightly higher, this material has a more char- 
acteristic till-like appearance. Stones are more com- 
mon in the profile and there is no evidence of stratifica- 
tion. Very often areas of this dark, fine-textured till 
merges with areas of the medium-textured till of the 
LaBiche formation, resulting in mapping units in 

TABLE 27-Analysis of a Grandin Soi1 

Hor- 
izon 

% 
Depth PH % Org. 
inches(H*O) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % % Capacity Ca/Na Base CaCO3 Sand .05- % Clay Tex- Moisture 
Ratio H Na K CaMgme/lOO g Ratio Sat. Equiv.>.OS mm .002 mm <2u 4.2~ turc % 

L-H 3-0 5.9 - - - 21 Tr. 4 65 10 60.4 - 79 - - - - - - - 

Ae o-6 5.5 0.03 0.15 5.0 28 1 2 40 29 3.6 - 72 - 53 40 7 2 SL 
Bt 6-15 

9.7 
5.3 0.03 0.49 16.0 II 1 2 59 27 16.0 - 89 - 40 27 33 19 

BC 
CL 

15-23 
8.9 

5.1 - - - 11 1 2 56 30 18.3 - 89 - 33 35 32 18 CL 
CI 

8.2 
23-38 4.9 - - - 13 1 2 53 31 17.0 - 87 - 39 30 31 20 

c2 
CL 

38+ 
10.4 

5.9 - - - 51 26032 17.0 - 95 - 34 32 34 21 CL 10.9 
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which the Athabasca series is associated with the 
Grandin series. Parts of this area have a capping of 
outwash deposits overlying the till, thus necessitating 
the inclusion of Edwand soi1 in the mapping unit. 
Minor amounts of Codesa soi1 are also found in asso- 
ciation with Grandin soi1 in this area. At the 
extreme southeastern part of the Grandin soi1 area, 
where some of the soils have a deeper Ah horizon, 
the series Winston was included in the mapping unit. 

Less than 25% of the Grandin soi1 areas are 
presently being cultivated. There are a number of 
factors contributing to this situation. Foremost of 
these is the relatively short frost free period. The 
acid condition of the Grandin soi1 makes it an unde- 
sirable medium for some crops, particularly alfalfa. 
Preliminary investigations on soils of this series in- 
dicate toxic levels of aluminum and manganese. It 
would appear that in some areas cultivation has been 
avoided due to a number of large surface stones. 
Because of the heavy tree caver, clearing costs are 
high and therefore economically impractical. When 
cultivated this soi1 should be limited to the produc- 
tion of coarse grains and certain forage crops. In addi- 
tion to normal fertilization with phosphorous and 
nitrogen, it might be advantageous to add lime to 
counteract the acidity. For purposes of agriculture 
this soi1 has been placed in Capability Class 4. This 
soi1 has been given a productivity rating of Fair to 
Fairly Good arable (Class 5). 

Grosmont Series (Gt) 
This soi1 series occupies approximately 0.8% of the 

total acreage in the Tawatinaw Map Sheet. Main 
concentrations of this soi1 are found bordering the 
large area of dead ice moraine in the east central 
portion of the map sheet. 

Grosmont soils have developed on till derived from 
the LaBiche formation. In most instances this soi1 
is found on undulating topography associated with 
ground moraine. It is a moderately well drained soi1 
with a tree caver composed primarily of aspen poplar, 
and minor inclusions of balsam poplar, birch, and white 
spruce. Of the numerous shrubs that occur, alder, 
rose, dogwood, and willow are the most common. 
Grasses and herbs are present in significant numbers 
only where the tree and shrub densities are low. 

The Grosmont soil, classified as a Dark Gray 
Luvisol, has a few inches of an Ahe horizon, a definite 
leached horizon, and a prominent clay accumulation 
horizon. Stones are fairly common in a11 horizons but 
are not present in great numbers on the surface. 

Following is a description of a typical Grosmont 
soi1 profile: 
L-H-2 to 0 inches, black (10YR 2/ 1 m) semidecomposed 

organic matter; abrupt, smooth boundary; 1 to 3 inches 
thick; slightly acid. 

Ahe-0 to 5 inches, very dark grayish brown (IOYR 3/2 m) 
loam; weak, fine platy to fine granular; very friable; 
gradual, wavy boundary; 4 to 8 inches thick; medium 
acid. 
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Ae-5 to 9 inches, grayish brown (IOYR 5/2 m) sandy loam; 
moderate, fine platy; very friable; a few pebbles; abrupt, 
wavy boundary; 2 to 6 inches thick; medium to strongly 
acid. 

Btl-9 to 20 inches, dark brown (IOYR 3/3 m) clay loam; 
strong, medium subangular blocky; firm; common, thin 
clay films on ped surfaces; some stones; gradual, wavy 
boundary; 8 to 14 inches thick; strongly acid. 

Bt2-20 to 32 inches, dark brown to brown (IOYR 4/3 m) 
clay loam; moderate, medium subangular blocky; friable 
to firm; few to common, thin clay films on ped sur- 
faces; some stones; diffuse, wavy boundary; 8 to 14 
inches thick; medium acid. 

BC-32 to 58 inches, dark brown (IOYR 313 m) loam to clay 
loam; weak, medium subangular blocky; friable; a few 
random iron concretions (0.5 inches in diameter); some 
stones; diffuse, wavy boundary; 18 to 30 inches thick; 
medium acid. 

Ck-58+ inches, dark brown (IOYR 313 m) loam to clay 
loam; weak, fine to medium subangular pseudo blocky; 
friable to firm; a few iron concretions; some stones; 
very weakly effervescent; neutral. 
Since the Grosmont soi1 has developed on a fairly 

uniform parent material, little variability exists within 
this series. It has a loamy surface material and clay 
loam subsurface textures. Although some variability 
has been noted in depth and concentration of the 
lime horizon, it is usually deep and of low concentra- 
tion. Most often the Grosmont soils are found as 
minor components of the map unit in association 
with the Athabasca series. There are, however, a few 
areas where it is the major component, again as- 
sociated primarily with, the Athabasca series. These 
areas are west of Boyle and in the vicinity of Grass- 
land. Since these areas also have some associated 
poorly drained soils, Mapova soi1 is included in the 
mapping unit. In a few isolated locations, Codesa 
soils have been mapped in association with Gros- 
mont soils. 

Cultivation is quite general in areas of Grosmont 
soi1 particularly where it forms the major component 
of the map unit. It is suited for the production of 
coarse grains and forage crops, if good manage- 
ment is practiced. Grosmont soi1 has been classed 
as Capability Class 3 for agriculture. Within the Pro- 
ductivity Rating System this soi1 has been rated as 
Fairly Good to Good arable (Class 5). 

High Prairie Complex (H.P.) 
High Prairie soils are located in broad valleys of 

stream channels where they have developed on fairly 
recent alluvial deposits. Most of this soi1 is within 
the shallow valley of the Pembina River. One small 
area is located in the valley of the North Saskatche- 
wan River southeast of Smoky Lake. In total the High 
Prairie soils comprise approximately 0.2% of the map 
sheet acreage. 

The alluvial deposits within the Pembina valley 
are generally stone-free and of a loamy texture. The 
complex undulating topography is dissected by num- 
erous oxbow remnants, many of which are partially 
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filled by alluvium deposited by intermittent flooding. 
Other oxbows, more recent remnants of the former 
stream channel, still contain water and have become 
stagnating sloughs. Drainage within this soi1 is vari- 
able but the shallow water table has the overall ef- 
fect of producing imperfect drainage conditions. 
This variability in both soi1 drainage and surface 
features is reflected in the variety of vegetative caver, 
which is not characterized by any one dominant tree 
species. Balsam and aspen poplars are CO-dominant, 
with less frequent occurrences of birch and white 
spruce. Shrubs, herbs, and grass species are widely 
represented and are generally fairly dense. 

Within this soi1 complex the most frequently oc- 
curring profile is the Gleyed Dark Gray Chernozem. 
It has a few inches of a dark grayish brown Ahe 
horizon which usually has a loamy texture, a weak 
granular structure, and is quite friable. The under- 
lying B horizon is gleyed and has a weak subangular 
blocky structure. Its texture is loam to clay loam 
and it generally has a brownish color. The BC horizon, 
which usually occurs at a depth of 24 to 30 inches, 
is often quite variable in character. Most often it has 
a silt loam texture and a grayish brown color. A 
weakly calcareous Ck horizon may occur at a depth 
of 3 ft or more. Often this horizon is stratified with 
sandy and clayey layers which usually exhibit gleyed 
features. Above the Ck horizon pH values are generally 
in the weakly acid range. 

Most of the soils included in the High Prairie 
complex have poorer developed profile features than 
do other soils in this area. Many profiles lack ma- 
turity, SO intergrade to the Regosolic Order. In 
locations of poor drainage the Codner series is includ- 
ed in the mapping unit in association with High 
Prairie soils. 

Cultivation is quite extensive on this soil. Fields 
are often irregular shaped and tut up by the num- 
erous oxbows. Recent rechannelling of the Pembina 
River has changed its meandering course and greatly 
reduced the flooding hazard associated with this soil. 
Because of the soi1 variability that exists there is a 
corresponding lack of uniformity in trop adaptability 
and yields. In general, however, reasonable pro- 
duction cari be expected for most cereal and forage 
crops. Fertilizers are recommended to correct the 
somewhat low fertility level of this soil. For purposes 
of agriculture this soi1 is placed in Capability Class 
3. Its productivity rating is considered to be Fair to 
Fairly Good arable (Class 5). 

Hoadley Series (Ho) 
This series was mapped in the northern portion 

of the map sheet only, where it comprises approxi- 
mately 0.1% of the total acreage. It is generally 
located at the fringes of sandy areas where less than 
40 inches of sandy overlay have been deposited on 
till. This overlay is of alluvial and/or aeolian origin, 
is usually stone-free, and is rapidly to moderately 
well drained. Vegetative caver is that associated with 
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a mixed deciduous forest where aspen poplar is the 
dominant tree species. 

Hoadley soi1 is classified as an Orthic Gray Luvisol. 
It has less than 2 inches of dark gray Ah horizon 
over a pale brown Ae horizon, which is several inches 
thick with a weakly expressed platy structure. The 
two A horizons have a loamy Sand texture. Usually 
the yellowish brown B horizon has a clay content 
only slightly higher than that of the horizons above 
and below. Its subangular blocky structure gradually 
becomes less pronounced with increasing depth until 
it grades into the loamy Sand BC horizon at about 
2 ft. The underlying till of the LaBiche formation, 
usually occurs at about 30 inches. The material above 
the till has pH values in the slightly acid range. 

Hoadley soils resemble the Culp soils, with one 
important difference; Hoadley has a IIC horizon of 
till at less than 40 inches below the surface. Its 
texture varies from loamy sand to sandy loam with 
the former being of major occurrence. Soils belong- 
ing to the Nicot complex are often found in as- 
sociation with Hoadley loamy Sand. In an area south 
of the town of Athabasca the Hoadley soi1 is found 
in close association with the Tawatinaw series. In 
this area, as in most Hoadley soi1 areas, the depth 
to the underlying till shows extreme variability, rang- 
ing from 12 inches to a maximum of 40 inches. 

Inasmuch as Hoadley soi1 is generally found as a 
minor component of the mapping unit, the amount 
of cultivation it supports is largely determined by the 
other soils with which it is associated. It is, how- 
ever, not suited to sustained cultivation as it is sub- 
ject to wind erosion. It should therefore be considered 
for forage crops or improved pasture purposes only. 
Its low natural fertility level should be corrected by 
regular applications of fertilizer, particularly nitrogen. 
This soi1 has been classed as Capability Class 5 for 
agriculture. Its productivity rating is considered to 
be Pasture where improvement is practical (Class 3). 

Hobbema Series (Hm) 
Hobbema soils, limited in occurrence to the 

southern part of the mapped area, form 0.1% of the 
total acreage. Having formed on stone-free silty al- 
luvial lacustrine deposits they are found associated 
with existing stream channels. Most of the Hobbema 
soi1 mapped was found along the North Saskatchewan 
River. One small area also occurs along Dapp Creek. 
These areas of Hobbema soi1 are undulating plains, 
with overall gentle slopes to the stream with which 
they are associated. This soi1 is well drained above 
the underlying till which forms a barrier to free 
downward movement of water. Tree caver is limited 
to fente rows where mixed deciduous plant com- 
munities are dominated by aspen poplar. 

Hobbema soi1 is classified as an Eluviated Black 
Chernozem. It resembles the Ponoka soi1 with one 
important difference; the presence of till at less than 
40 inches below the surface. This soi1 has several 
inches of black Ah which is very friable and weakly 
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granular and has a silt loam texture. Below this a 
very dark grayish brown Ahe horizon has charac- 
teristics very similar to those of the Ah horizon. The 
Ae horizon is usually about 2 inches thick with a weak 
platy structure in sandy loam material. Below this 
the brown B horizon, about 8 inches thick, has a 
silty clay loam texture and a fairly strong prismatic 
structure which breaks to medium sized sub- 
angular blocks. With increasing depth there is a 
gradua1 change to silt loam materials which are yel- 
lowish brown in color and weakly structured. An 
abrupt change to the underlying clay loam till 
usually occurs at about 28 inches below the surface. 
The alluvial lacustrine materials are slightly acid, but 
the underlying till which contains lime is mildly alka- 
line. 

Variability in characteristics within this series is 
limited to depth to till, which ranges from 12 to 40 
inches. In situations of shallower depth to till there 
may be an abbreviated B horizon and no BC horizon 
above the till. In areas where the Hobbema series 
was mapped it was found in association with the 
Eckville and Falun series. Along Dapp Creek, where 
imperfect drainage conditions exist, Hobbema soi1 
was mapped with the Jeffrey series. 

Cultivation is extensive on this soil. It has physical 
and chemical qualities which make it a very desirable 
soi1 for agriculture. These qualities, coupled with its 
being within Climate Zone 1, permit a choice of 
cereal and forage crops suited to this region. TO main- 
tain a satisfactory fertility level continued applications 
of nitrogen and phosphorous fertilizers should be 
practiced. For purposes of agriculture Hobbema soils 
have been classed as Capability Glass 1. This soi1 
has been rated as Good to Very Good arable (Class 
7) within the Productivity Rating System. 

Jarvie Series (Jv) 
Jarvie soils are found in 0.7% of the Tawatinaw 

Map Sheet, primarily in the north half, in areas where 
alluvial lacustrine deposits exist. The most extensive 
acreages occur in the Grassland area, as well as in 
and along the valleys of the Lac La Biche River and 
its tributary, Pine Creek. Smaller areas also occur 
in the valley of the Tawatinaw River, between Boyle 
and Flat Lake, and in the vicinity of Baptiste Lake 
and Island Lake. 

Jarvie soi1 areas have level to depressional topo- 
graphy resulting in inadequate surface drainage. 
These poorly drained conditions have resulted in a 
vegetative caver of primarily hydrophytic plant 
species. Trees are not too common; there may, how- 
ever, be some balsam poplar among the predominant- 
ly shrub caver which consists primarily of willow, 
scrub birch, and alder. Smaller shrubs, along with 
some herbs and grasses, comprise the shorter 
vegetative caver. 

Jarvie soi1 is classified as a Humic Eluviated Gley- 
sol. It has a dark gray surface horizon over an eluvi- 
ated horizon, both of which are mottled. Subsurface 
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horizons are grayish brown in color with yellowish 
brown mottles. The texture is uniformly loam to silt 
loam throughout the profile, with slightly acidic con- 
ditions prevailing. 

The following description is of a fairly typical 
Jarvie profile: 

L-H-4 to 0 inches, variably decomposed organic matter; 
clear, wavy boundary; 1 to 12 inches thick; slightly acid. 

Ahegj-0 to 10 inches, dark gray (IOYR 411 m) loam; few, 
coarse, faint, dark grayish brown mottles; weak, medium, 
platy; very friable; clear, wavy boundary; 6 to 12 inches 
thick; slightly acid. 

Aeg-10 to 13 inches, grayish brown (2.5Y 5/2 m) loam to 
sandy loam; few, fine, and distinct, pale brown mottles; 
moderate, medium platy; very friable; clear, wavy boun- 
dary; 1 to 4 inches thick; medium acid. 

Btg-13 to 24 inches? dark grayish brown (2.5Y 4/2 m) 
silt loam; many, fine, distinct, yellowish brown mottles; 
moderate, fine subangular blocky; friable; gradual, 
wavy boundary; 8 to 14 inches thick; slightly acid. 

BCg-24 to 44 inches, grayish brown (2SY 5/2 m) silt loam; 
many, fine, distinct, yellowish brown mottles; moderate, 
medium subangular blocky; gradua& wavy boundary; 
14 to 20 inches thick; slightly acid. 

Cg-44+ inches, grayish brown (2.5Y 512 m) silt loam; 
common, medium, distinct, yellowish brown mottles; 
massive, sticky; medium to slightly acid. 
Jarvie soils in the Tawatinaw Map Sheet are very 

uniform, a reflection of the uniformity of parent ma- 
terial on which they have developed. However in one 
location there is a merging of alluvial lacustrine and 
lacustrine parent materjals SO the Macola series was 
included in the mapping unit. In a few areas grada- 
tion is towards coarser textured soils, thus the in- 
clusion of Leith and Culp soils. However, most of 
the soils associated with Jarvie are those reflecting 
varying degrees of poor drainage and luvisolic de- 
gradation, namely Codner and Wanham. Associated 
better drained soils within these areas are Rimbey, 
Fawcett, and Tolman. 

Only a very small acreage of Jarvie soi1 is being 
cultivated. This soi1 is best suited for forage trop 
production and, to a limited extent, coarse grains. 
Its location in the landscape makes it susceptible 
to frost, thus excluding it from wheat production. 
For purposes of agriculture this soi1 is classed as 
Capability Class 4. Within the Productivity Rating 
System the Jarvie soi1 has been rated as Fair to 
Fairly Good arable (Class 5). 

Jeffrey Series (Jf) 
Areas of this soi1 in total form approximately 0.3% 

of the map sheet acreage. Its occurrence is limited to 
the south half of the area where it is found on al- 
luvial lacustrine deposits associated with certain 
stream channels. Major occurrences are found north 
of Westlock along the Dapp and Balloque creeks. 
Lesser amounts are associated with some of the un- 
named tributaries of the Redwater River in the Clyde 
area. Farther east, a few small areas are found along 
the Upper slopes of the North Saskatchewan River. 
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The stone-free, silty, alluvial lacustrine material 
on which the Jeffrey soi1 has developed is usually 
found on level to gently undulating topography. Drain- 
age conditions are imperfect, which is reflected in the 
mixed tree caver of aspen and balsam poplar. Wil- 
low and scrub birch are also of frequent occurrence, 
along with several species of smaller shrubs, herbs, 
and grasses. 

The Jeffrey soi1 series is classified as a Gleyed 
Eluviated Black Chernozem. It has about 6 inches 
of black Ah with a weak prismatic structure breaking 
to fine granules. Below this the 4 inch dark grayish 
brown Ahe horizon is similarly structured. Both 
horizons have loamy textures and the mottles are 
indicative of the imperfect drainage conditions under 
which this soi1 exists. The Btj horizon is about 10 
inches thick and has a brownish color. Its texture 
is silt loam to silty clay loam and it has a prismatic 
structure which breaks easily to medium sub- 
angular blocks. Below this the yellowish brown BC 
horizon represents a gradua1 change to the lime hori- 
zon which occurs at about 36 inches below the sur- 
face. This Cca horizon is dark yeliowish brown, has 
a medium lime content, and is mildly alkaline. A 
and B horizons are slightly acid. 

This soi1 resembles the Ponoka soil, but lacks an 
Ae horizon and has a weaker structured B horizon. 
It is therefore not surprising to find these two soils 
in close association. In some areas of degraded soils, 
the mapping unit includes the Rimbey series. Where 
drainage conditions are less desirable it was necessary 
to establish mapping units which included Codner 
soils. Some of the Jarvie soi1 mapped in the Clyde 
area was in association with the Redwater soil. In a 
few areas along the North Saskatchewan River this 
soi1 was found in association with the more cal- 
careous alluvial lacustrine material, hence the in- 
clusion of Penhold and Kerensky soils in the map- 
ping unit. 

In this map sheet most areas of Jeffrey soi1 are 
under cultivation. This soi1 is well suited for the 
production of cereal or forage crops. For sus- 
tained yields, fertilizers should be applied on a re- 
gular basis. Jeffrey soils have been classed as Cap- 
ability Class 2 for agriculture. They have been rated 
as Fairly Good to Good arable (Class 6) within the 
Productivity Rating System. 

Kavanagh Series (KV) 
Kavanagh soils are found quite extensively in the 

southern portion of the map sheet, particularly in the 
southwest corner around Westlock and Clyde. Farther 
east, minor areas are found along the Redwater 
River, the North Saskatchewan River, and the White- 
Earth River. In total these areas comprise approxi- 
mately 0.6% of the map sheet acreage. 

This soi1 has developed on weathered bedrock of 
Early Upper Cretaceous age. Topography is usually 
undulating with very few slopes over 5%. Surface 
drainage is good on Kavanagh soils, however the 
profile itself is imperfectly to moderately well 
drained. Tree caver, composed mainly of aspen poplar, 
is often very stunted and is found only where a deeper 
surface horizon exists. A fairly dense undergrowth 
of various shrubs Will be found among the trees. On 
sites with a thin surface horizon the vegetative caver 
consists mainly of grasses with a few herbs and very 
low shrubs. 

Kavanagh soi1 is classified as a Black Solonetz. 
It is characterized by a black surface horizon of 
variable depth. The most striking feature of this soi1 
is the hard solonetzic B horizon. Below this the ma- 
terial contains lime, usually has a variable appearance 
to it, and is often quite variable in texture. When this 
material is exposed along a road tut it becomes ex- 
tremely hard upon drying. Stones are of common 
occurrence and of variable size. A and B horizons 
are quite acidic above the mildly alkaline C horizon, 
in which salts occur. 

The following description is of a Kavanagh soi1 
located a few miles east of Westlock: 
Ah-O to 4 inches, very dark brown (LOYR 212 m, d) 

silt loam; very weak, fine platy to granular; very friable; 
abrupt, wavy boundary; 3 to 8 inches thick; strongly to 
medium acid. 

Aegj-4 to 6 inches, brown (IOYR 513 m, 613 d) silt loam; 
few, fine, faint yellowish brown mottles; weak, fine platy; 
very friable; abrupt, irregular boundary; 1 to 3 inches 
thick; strongly acid. 

Bnt-6 to 20 inches, dark brown (IOYR 4/ 3 m, 513 d) clay 
loam; compound, moderate, medium flat topped colum- 
nar, and strong, medium subangular blocky; very firm, 
extremely hard; ped surfaces darkly stained (IOYR 2/2); 
common, thin to moderately thick clay films on many 
ped faces and in many pores; a few stones; clear, wavy 
boundary; 10 to 20 inches thick; strongly acid. 

TABLE 28-Analysis of a Kavanagh Soil- 

Hor- 
iZOIl 

% 
Depth pH % org. 
inches(H20) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % 70 Capacity Ca/Na Base CaC03 Sand .OS- % Clay Tex- Moisture 

Ratio H Na K CaMi me/ 100 g Ratio Sat. Equiv.>.OS mm .002 mm <2u <.2u ture % 

Ah O-4 5.5 0.66 6.48 9.7 40 4 3 41 12 37.4 9 31 - 26 56 18 3 SiL - 
Aegj 4-6 5.3 0.08 0.97 12.3 48 15 2 28 7 11.1 2 52 - 31 56 13 - SiL - 
Bnt 6-20 5.4 0.07 0.55 8.2 11 22 1 46 20 22.2 2 89 - 28 43 29 15 CL - 
Cca 20-42 7.5 - 0.29 - ----- - - - 4.9 43 30 27 14 L-CL - 
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Cca-20 to 42 inches, dark brown (IOYR 4/3 m) loam to 
clay loam; strong, fine subangular pseudo blocky; tïrm, 
very hard; numerous, medium sized carbonate accumula- 
tions; moderately effervescent; weakly calacreous; a 
few stones; diffuse, wavy boundary; 18 to 30 inches 
thick; mildly alkaline. 

Cks-42+ inches, dark brown (1OY R 4/ 3 m) sandy clay loam; 
strong, fine pseudo blocky; firm; very hard; weakly 
effervescent; a few, soft, partly decomposed, iron rich 
sandstones, several inches across; a few stones; neutral. 
Some variability in color of the Ah horizon is 

usual in the Kavanagh series. Included with this series 
are profiles which have a dark gray surface horizon. 
In the southwest corner, where many of the soils are 
degraded, Kavanagh soi1 is in close association with 
Kawood, Dnister, and La Nonne soils. In the Clyde 
area, where some of this weathered bedrock has a 
sandy overlay, the Kavanagh soi1 is associated with 
the Kavasand soil. Southeast of Radway, where 
poorer drainage conditions have influenced the pro- 
file, Namepi is the associated soil. Elsewhere, minor 
inclusions of Camrose, Falun, and Ukalta soils are 
found in a few small areas of Kavanagh soil. 

Despite their poor quality for agriculture, the 
Kavanagh soi1 areas in this sheet are extensively cul- 
tivated, probably because of the smooth topography 
on which they are found. Another factor contributing 
to this is their location close to an area of intensive 
farming. The value of this soi1 for cultivated agricul- 
ture is directly related to the depth of topsoil. Where 
the tough and undesirable B horizon is within, or close 
to plow depth, this soi1 is marginal for agriculture 
compared to the more desirable profiles with a deeper 
topsoil. Coarse grains and forage crops cari be success- 
fully grown on the profiles with deeper topsoil pro- 
vided nitrogen and phosphorous are added through 
fertilization. Kavanagh soils with thin surface horizons 
are best suited for improved pasture purposes. A 
Kavanagh soi1 with the average depth of topsoil is 
rated as Capability Class 4 for agriculture. The Pro- 
ductivity Rating System rates this soi1 as Fair to Fair- 
ly Good arable (Class 5). 

Kavasand Series (KS) 

Less than 0.1% of the total acreage in this map 
sheet has been mapped as Kavasand, a11 in the 
southwest portion around Clyde. This profile has 
developed on stone-free alluvial and/or aeolian ma- 
terials which have been deposited over weathered 
bedrock of Early Upper Cretaceous age. This over- 
lay has been uniformly deposited on an undulating 
surface. Rapid drainage conditions exist within this 
overlay. However, the weathered bedrock acts as a 
partial water barrier resulting in a profile with over- 
a11 well to moderately well drained conditions. Be- 
cause of this partial moisture barrier Kavasand is able 
to support a vegetative caver of greater variety and 
density than normally exists on deeper sandy ma- 
terials. Dominant tree species consist of aspen poplar, 
along with a few birch and balsam poplar. A variety 

of shrubs and smaller plants are present in some 
density. 

This soi1 has been classified as a Gray Solonetz 
in which the solonetzic characteristics are present in 
the underlying weathered bedrock, and weak eluvia- 
tion has taken place in the overlay. An Ahe horizon 
is several inches thick, dark grayish brown in color, 
and has a loamy sand texture. Below this the light 
brownish gray Ae horizon is loose and structureless 
in a loamy sand to sand texture. The IIBnt horizon 
usually occurs at about 14 to 20 inches below the 
surface. It is dark brown in color, has an irregular, 
columnar flat topped structure, and is often darkly 
stained. This horizon has a sandy clay loam texture. 
A lime horizon is usually encountered at about 30 
inches below the surface. The material of the IIC 
horizon is quite variable, a characteristic common to 
this type of weathered bedrock. The Kavasand pro- 
file is medium to slightly acid in the A and IIB hori- 
zons, changing to mildly alkaline in the lime horizon. 

There is some question with regard to the clas- 
sification of this soi1 because of the minimal develop- 
ment in the overlay. It has been classified as Gray 
Solonetz, thus assuming that some eluviation has 
taken place with subsequent illuviation in the IIBnt 
horizon. If this assumption is correct, the amount of 
clay movement is certainly minimal. On the other 
hand, some soils included with this series appear 
to have no profile development in the overlay, while 
others appear to have a weak brunisolic develop- 
ment. In this respect the overlay resembles some- 
what the overlay of the Nicot complex. Still another 
variation is the presence of a deeper and darker 
colored Ah horizon. More detailed separations of 
these soils were not made because of their minor 
occurrence in this map sheet. Secondly, they were 
always found as minor components of the mapping 
unit with Kavanagh and Kawood soils. 

Some of the land on which this soi1 is found has 
been brought under cultivation. Care must be exer- 
cised or wind erosion Will completely ruin this type 
of soi1 which already has a minimum of desirable 
features. Its best use is probably for improved pasture 
purposes. For agriculture the Kavasand soi1 has been 
placed in Capability Class 5. Within the Productivity 
Rating System this soi1 is rated as Poor to Fair 
arable (Class 4). 

Kawood Series (KW) 

Kawood soils are found mainly in two areas repre- 
senting a total acreage equal to 0.4% of the map sheet. 
The main concentration of this soi1 is in the south- 
west portion in and around Westlock and Clyde. Lesser 
amounts are found in an area northeast of the town 
of Radway. 

This soi1 has developed on weathered bedrock of 
Early Upper Cretaceous age. Topography is generally 
undulating with only a few locations having the steeper 
slopes of the gently rolling class. Because of the 
impermeable nature of the parent material, imperfect 
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drainage conditions prevail. Stunted aspen poplar 
forms the dominant tree caver, along with frequent 
open grassed areas where the tough B horizon is 
close to the surface. Numerous shrubs and herbs 
form a buffer zone between the treed areas and 
grassed areas; shrubs occur less frequently among 
the aspen. 

Soils of the Kawood series have been classifïed 
as Gray Solonetz. A very dark brown Ahe horizon, 
1 to 2 inches thick, overlies a grayish brown Ae hori- 
zon about 4 inches in thickness. Both of these horizons 
have a loam texture. Weak platy structure is evident 
in the Ae horizon which is often weakly gleyed. The 
Bnt horizon has irregularly shaped flat topped columns 
which are very difficult to break. This horizon is very 
dark brown grading to a very dark grayish brown with 
increased depth. Horizons below the A are usually 
sandy clay loam but vary from loam to clay loam. 
A lime horizon is usually found at about 30 inches 
below the surface. Under moist conditions the lower 
B and C horizons are fairly soft but upon drying in 
exposed road cuts they become very hard and 
cemented. Noncalcareous Upper horizons have pH 
values in the strongly acid reaction class. Mildly 
alkaline conditions prevail in the lime and lower 
horizons. Stones are fairly common in a11 horizons of 
the Kawood soil. 

Little or no variability exists among soils of this 
series, other than that attributed to the nature of 
the parent material. Associated soils are those which 
reflect changes in parent material, namely Dnister and 
La Nonne, as well as those exhibiting less wooded 
degradation, namely Kavanagh. In addition Kavasand 
forms an associated soi1 where sandy overlay de- 
posits are found. 

A considerable amount of the Kawood soi1 is being 
cultivated despite the undesirable nature of this soi1 
for agriculture. This fact cari probably be attributed 
to its favorable location within an area of fairly ex- 
tensive agricultural development. Its use should be 
limited to improved pasture purposes, with adequate 
fertilizer applications. For purposes of agriculture Ka- 
wood soils are considered to be Capability Class 5. 
This soi1 is rated as Poor to Fair arable (Class 4) 
in the Productivity Rating System. 

Kerensky Series (Ky) 
This soi1 is found in the southeast portion of the 

map sheet only, where it comprises approximately 
0.1% of the total map sheet acreage. It has developed 
on stone-free, calcareous alluvial lacustrine deposits 
associated with the North Saskatchewan River. Keren- 
sky soils have developed where poorly drained con- 
ditions exist because of level to depressional topo- 
graphy. Vegetative caver is composed mainly of a 
variety of grasses and forbs along with a few small 
shrubs. 

Kerensky soi1 is classified as a Rego Humic Gleysol. 
It has about 10 inches of very. dark gray Ah horizon 

with a loam to silt loam texture and a weakly de- 
veloped granular structure. Slightly acid to neutral 
conditions prevail in this horizon, the lower portions 
of which are sometimes weakly effervescent. The 
change to the Ccag horizon is usually abrupt. This 
horizon has a relatively high lime carbonate con- 
tent which gives it a light brownish gray color. Fairly 
distinct yellowish brown mottles are present in this 
horizon. Texture is usually silt loam to silty clay 
loam, in material with a massive structure. The lower 
portions of this horizon sometimes become coarser 
textured, otherwise little change occurs with increased 
depth. Moderately to strongly alkaline conditions pre- 
vail in the C horizon. 

Kerensky soils in this map sheet were found only 
in association with soils developed on a similar parent 
material. These associated soils ranged from the well 
drained Penhold, Ponoka, and Rimbey soils, to Jef- 
frey the imperfectly drained soil. 

At the present time Kerensky soi1 areas are being 
used primarily for pasture purposes and to a very 
limited extent for forage crops and coarse grains. 
Poor drainage and calcareous conditions limit their 
use. For agricultural purposes they have been placed 
in Capability Class 4. The Productivity Rating Sys- 
tem places them in the Poor to Fair arable class 
(Class 4). 

La Nonne Series (Ln) 
Areas in which the La Nonne soi1 is found, form 

0.2% of the map sheet acreage. Its occurrence is 
limited to the southwest portion around Westlock 
where it has formed on till of Edmonton formation 
origin. This moderately well drained soi1 is found on 
a wide range of topography varying from gently undu- 
lating to moderately rolling. Vegetative caver is pre- 
dominantly aspen poplar with an understory of 
various species of shrubs and grasses. 

The La Nonne soil, which is a Solodic Dark Gray 
Chernozem, has a thin layer of leaf litter over a very 
dark grayish brown Ah horizon about 5 inches thick, 
with a loamy texture. It is further characterized by a 
slightly hard granular structure. The color of this 
horizon changes to grayish brown just above the dark 
brown AB horizon, which is about 4 inches thick, 
has a clay loam texture, and a subangular blocky 
structure. The change to the Bt horizon is gradua1 
with respect to color and structure. The Bt horizon 
is characterized by a dark gray color, a clay loam 
texture, and a weak prismatic structure which breaks 
to a fine blocky structure. Organic staining on ped 
surfaces is quite common in this horizon, which is 
usually about 14 inches thick. A grayish brown Ck 
horizon occurs at about 24 inches below the surface. 
It has a clay loam texture, and is often weakly saline. 
Stones occur throughout the profile, which is generally 
medium to strongly acid above the mildly alkaline 
Ck horizon. 
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Some difficulty was encountered in making field 
separations of soils with morphological characteristics 
approaching that of the Solonetzic soils. Chemical 
determinations on some of these soils indicated that 
they did not meet the chemical criteria established 
for the Solonetzic order even though their morphology 
was that of the Solod. This situation is reflected in 
the mapping units established, in which La Nonne 
soi1 is associated with soils such as Dnister, Kawood, 
and Namepi which a11 meet the chemical criteria for 
the Solonetzic soils. 

Elsewhere, in this same general area, La Nonne 
soils have been mapped in association with equally 
welldrained soils on a similar parent material, but 
which do not exhibit the morphological features of 
the Solonetzic soils. In this category would be in- 
cluded the Falun, Uncas, and Cooking Lake soi1 series. 
In more poorly drained locations the mapping unit 
includes the Egremont, Onoway, and Mapova soils. 

La Nonne soils are quite extensively cultivated. 
They are suited to the production of coarse grains 
and forage crops where adequate fertilizers are applied. 
For agricultural purposes this soi1 has been classed as 
Capability Class 3. A productivity rating of Fairly 
Good to Good arable (Class 6) has been given to this 
soil. 
Lavesta Series (Lt) 

Distribution of the Lavesta soi1 is quite general 
in that portion of the map sheet where Luvisolic soils 
occur. In this soi1 a thin overlay of stone-free alluvial 
lacustrine material has been deposited over till. In 
total, Lavesta soi1 covers approzimately 0.5% of the 
map area. Although found over a wide range of 
topography its most frequent occurrence is on un- 
dulating topography. This profile has welldrained 
characteristics in the overlay material; however, the 
underlying till acts as a partial barrier to downward 
movement of water, thus decreasing the overall drain- 
age characteristics of this profile. A fairly dense 
vegetative caver of dominantly aspen poplar usually 
occurs on the Lavesta soil. Balsam poplar, birch, and 
a few white spruce are of scattered occurrence. 

The Lavesta series has been classified as an Orthic 
Gray Luvisol. It has a distinct leached Ae horizon 
and a dairly well developed Bt horizon. This soi1 
has a yellowish brown color and a loamy texture in 
the overlay. The underlying brown till usually con- 
tains some lime as well as a few stones. 

The description which follows is of a typical 
Lavesta profile: 
L-H-2 to 0 inches, very dark gray (IOYR 3/ 1 m) semi- 

decomposed organic matter; abrupt, smooth boundary; 
1 to 3 inches thick; slightly acid. 

Ae-0 to 6 inches, pale brown (10YR 6/3 m) silt loam; 
moderate fine platy; very friable; clear, wavy boundary; 
4 to 10 inches thick; slightly acid. 

Bt-6 to 20 inches, yellowish brown (IOYR 5/4 m) silty 
clay loam; moderate, medium subangular blocky; friable; 
diffuse, wavy boundary; 12 to 20 inches thick; strongly 
to medium acid. 
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BC-20 to 30 inches, yellowish brown (IOYR 5/4 m) silt 
loam to silty clay loam; weak, medium subangular blocky; 
friable; clear, wavy boundary; 8 to 14 inches thick; 
medium acid: 

UC-30 to 50 inches, dark brown (10YR 3/3 m) clay loam 
to loam; weak, medium subangular pseudo blocky; fri- 
able; a few iron concretions; some stones; diffuse, wavy 
boundary; 8 to 24 inches thick; medium to slightly acid. 

IICk-50+ inches, dark brown (10YR 3/3 m) clay loam to 
loam; weak, medium subangular pseudo blocky; friable; 
a few iron concretions; very weakly effervescent; some 
stones; neutral. 

Because this soi1 has developed in an overlay 
deposited on till, the soils with which it is associated 
are primarily those having till as parent material. 
These are the Cooking Lake series in the more 
southerly regions, and the Tawatinaw or Athabasca 
series elsewhere. In a few locations where the over- 
lay is composed of coarser materials, Lavesta soi1 
was found in association with the Codesa or Hoadley 
series. 

Considerable variability exists in the thickness of 
alluvial lacustrine overlay. The thickness may range 
from 12 to 14 inches, but in the usual situation till is 
encountered at a depth of 30 inches. Profiles in which 
till is at relatively shallow depths, usually have only 
a partial B horizon directly above the IIC horizon. 

Lavesta soils are being cultivated only in the 
areas which have better topography. This soi1 is suited 
for coarse grain or forage trop production, if ferti- 
lizers are added to supplement the low natural ferti- 
lity. Lavesta soils have been classcd as Capability 
Class 3 for agriculture. The productivity rating for this 
soi1 is considered to be Fairly Good to Good arable 
(Class 6). 

Leith Series (Le) 
Soils belonging to this series are found primarily 

in the southern half of the map sheet, and total ap- 
proximately 0.4% of the map sheet acreage. Major 
concentrations of Leith soils are located in areas of 
coarse-textured deposits associated with major drain- 
age channels, such as the North Saskatchewan River 
and its main tributaries. Soi1 development has taken 
place on stone-free alluvial and/or aeolian materials, 
deposited in a manner which produced a variety of 
topography ranging from undulating to strongly rolling. 
The rapidly drained soi1 conditions have resulted in a 
relatively sparse tree caver in which aspen poplar 
is the dominant species. 

The Leith series has been classified as a Dark Gray 
Luvisol. It has about 6 inches of brown to dark brown 
sandy loam or loamy sand surface horizon, which is 
soft and weakly structured. Below it the pale brown 
Ae horizon is about 4 to 6 inches thick, has a weak 
platy structure, and usually has a loamy sand texture. 
Little illuviation is evident in the yellowish brown Bt 
horizon in which a weak prismatic structure has de- 
veloped. Loam to sandy loam texture is most prevalent 
in this horizon. A weakly calcareous lime horizon 
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is usually encountered at about 30 inches below the 
surface, in a grayish brown loamy sand material. Hori- 
zons are usually slightly acid above the mildly alkaline 
lime horizon. 

As indicated the texture of the Leith series may 
vary from loamy sand to sandy loam. Usually the 
profiles with the coarser texture have the minimum 
amount of profile development, particularly in the 
Bt horizon. However, the Leith sandy loams have a 
better developed Bt horizon. 

Leith soils have been mapped in association with 
a variety of soils, a11 with quite different character- 
istics. Among those with chernozemic surface horizons 
are the Peace Hills, Redwater, and Gourin series, 
a11 on parent material similar to that of the Leith 
series. A considerable amount of Nicot soi1 was also 
mapped in association with the Leith series. In areas 
where outwash deposits have complicated the parent 
materials, Ferintosh and Edwand soils are included in 
the mapping unit. Other inclusions were necessary 
where poor drainage has influenced the profile, namely 
the Codner, Rochester, or Jarvie series. Others of oc- 
casional occurrence are the Rimbey, Tolman, Uncas, 
and Cooking Lake soils. 

Cultivation practiced in areas of Leith soi1 is con- 
centrated mainly in the areas containing the sandy 
loam member. Proper conservation methods must 
be practiced to prevent damage from wind erosion. 
Most areas of Leith soi1 within the Tawatinaw Map 
Sheet are best suited for forage trop production, 
or for improved pasture purposes. TO insure adequate 
returns, fertilizers should be added to this soil. For 
agricultural purposes Leith sandy loam has been 
classed as Capability Class 4 and the loamy sand 
member as Capability Glass 5. Within the Productivity 
Rating System soils of this series have been rated as 
Poor to Fair arable (Glass 4). 

Looma Series (Lm) 
This soi1 was mapped in an area southwest of 

Flat Lake where, in total, it comprises less than 0.1% 
of the map sheet acreage. This soil, developed on 
stone-free lacustrine material overlying till, is found 
on gently undulating to undulating topography. It is 
a moderately welldrained soil, supporting a re- 

latively dense tree caver composed primarily of aspen 
poplar. A few balsam poplar and birch Will also occur, 
along with a number of shrubs. 

The Looma series is classified as a Dark Gray 
Chernozem. It has a very dark gray Ahe horizon 
which is 6 inches thick, has a silty clay loam texture, 
and has a coarse granular structure. Usually a thin 
Ae horizon, with a fine platy structure, and silt loam 
texture, is present above the Bt horizon. The Bt 
horizon has a dark brown color, a subangular blocky 
structure, and a silty clay loam to clay texture. Its 
thickness is about 8 to 10 inches, below which there 
is a gradua1 change to a dark grayish brown material 
with a massive to subangular pseudo blocky structure. 
At about 30 inches below the surface the underlying 
IIC horizon is encountered. It is a moderately fine tex- 
tured till, and usually contains some lime. The Upper 
part of the profile that developed on the lacustrine 
material is slightly to medium acid, while the under- 
lying till is mildly alkaline. 

The area in which Looma soi1 is mapped has a 
relatively thin overlay deposit of lacustrine material 
which, in many places, is almost absent. This situation 
necessitated the inclusion of the Grosmont series in 
the mapping unit. A small percentage of the Looma 
soi1 is associated with poorly drained areas, thus 
necessitating the inclusion of the Snipe series. 

Most of this soi1 is being cultivated. It is well 
suited to the production of coarse grains and forage 
crops. For agricultural purposes the Looma soi1 
has been placed in Capability Class 2. Within the 
Productivity Rating System this soi1 is rated as Good 
to Very Good arable (Class 7). 

Macola Series (Ml) 
This series has a total areal extent which com- 

prises 0.5% of the Tawatinaw Map Sheet acreage. 
Its occurrence is primarily in the northern half of 
the map sheet on gently undulating and undulating 
topography, associated with lacustrine deposits from 
which it has developed. Major concentrations of the 
Macola soi1 were mapped in the areas between Flat 
Lake and Colinton, along Pine Creek. Lesser amounts 
were found in areas west of the town of Athabasca 
towards Baptiste Lake. Some Macola soi1 was also 

TABLE 29-Analysis of a Macola Soi1 

Hor- 
izon 

% 
Depth PH % Org. 
inches(HzO) N C 

Bxchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % % Capacity Ca/Na Base CaCOs Sand .OS- % Clay Tex- Moisture 
Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.>.OS mm ,002 mm <~II <.Zu ture % 

L-H 24 - - - _ -___- - _ - - - - - - _ _ 
Ahe O-4 6.8 0.84 - - 7-579 9 55.0 - 93 - 25 51 24 4 SiL - 
Ae 4-6 6.3 0.08 - - II - 5 73 Il 10.3 - 89 - 35 49 16 4 L-SiL - 
Btl 6-18 5.0 0.08 - - 5 1 47218 30.8 - 95 - 19 30 51 27 c - 
Bt2 18-36 4.9 0.07 - - 8 1 2 71 18 31.7 - 92 - 17 28 55 27 C - 
Ck 36+ 7.6 0.06 - - - Tr. 2 86 12 28.0 - 100 - 8 31 61 19 HC - 
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found associated with the lacustrine soils west of Vimy. 
Regardless of location, Macola soils are moderately 
well drained with a vegetative caver composed pri- 
marily of deciduous trees with aspen poplar as the 
dominant species. Frequently balsam poplar, white 
spruce, and birch also occur in areas of Macola soil. 
Considerable variability exists in the density of tree 
caver, which in turn directly affects the density of 
shrubs and shorter vegetative caver. 

The Macola soi1 is classified as a Dark Gray 
Luvisol. It has a dark grayish brown color in stone- 
free material, which is generally clay loam to silty 
clay loam in texture. The B horizon has a well defined 
structure and definite evidence of illuviated clays. 
Lime of low concentration normally appears in the 
lower portion of this soi1 profile. Medium to strongly 
acid conditions prevail within the control section, 
with increasing pH values below. 

The following description is typical of the Macola 
series: 

L-H-2 to 0 inches, very dark gray (IOYR 3/ 1 m) semi- 
decomposed organic matter; abrupt, smooth boundary; 
0 to 3 inches thick; slightly acid. 

Ahe-0 to 4 inches, very dark grayish brown (IOYR 3/2 m) 
silt loam; weak, fine platy to fine granular; very friable; 
clear, wavy boundary; 3 to 6 inches thick; neutral. 

Ae-4 to 6 inches, grayish brown (IOYR 512 m) silt loam; 
moderate, fine platy; very friable; abrupt, wavy boundary; 
2 to 4 inches thick; slightly acid. 

Btl-6 to 18 inches, dark grayish brown (10YR 4/2 m) 
clay; compound, weak, coarse prismatic and strong, 
medium subangular blocky; firm; many, thin to 
moderately thick clay films on ped faces; diffuse, wavy 
boundary; 8 to 14 inches thick; very strongly acid. 

Bt2-18 to 36 inches, very dark grayish brown (10YR 3/2 m) 
clay; moderate, fine subangular blocky; fïrm; gradual, 
wavy boundary; 10 to 18 inches thick; strongly acid. 

Ck-36+ inches, dark grayish brown (IOYR 4/2 m) clay; 
amorphous; very weakly effervescent; mildly alkaline. 

Within this map sheet, Macola soils are quite uni- 
form in all profile characteristics. Variations which do 
occur are those which reflect the presence of asso- 
ciated soils within the mapping unit. Some of the 
more frequently associated soils are Mica and May- 
wood as well as Gleymic, Raven, and Sawdy, the 
latter three occurring where poorer drainage condi- 
tions exist. 

Cultivation is fairly extensive in areas of Macola 
soil. This cari be attributed largely to the desirable 
topography associated with this soil. Choice of crops 
is determined largely by the climatic zone in which 
this soi1 is found. However, coarse grains and forage 
crops are the more desirable crops. Adequate fertility 
levels cari be maintained only with continued fer- 
tilizer applications. For purposes of agriculture the 
Macola soi1 has been placed in Capability Class 3. 
Within the Productivity Rating System this soi1 is 
considered to be Fairly Good to Good arable (Class 
6). 
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Malmo Series (Mo) 
The limited amount of Malmo soi1 found in the 

Tawatinaw Map Sheet forms approximately 0.1% of 
the total acreage. Main concentrations are located in 
the southwestern and western portions of the map 
area. The soi1 has developed from stone-free lacus- 
trine deposits on gently undulating topography. Usual- 
ly Malmo soi1 is moderately well drained and sup- 
ports a vegetative caver characteristic of the aspen 
poplar association. 

Malmo soi1 is classified as an Eluviated Black 
Chernozem. It has about 12 inches of a black, silt 
loam Ah horizon which has a weak prismatic structure. 
Below this a 2 inch Ae horizon has a grayish brown 
color and a medium platy structure, in silt loam to silty 
clay loam material. The underlying Bt horizon is dark 
brown in color, has a clay texture, and a weak columnar 
structure which breaks to subangular blocks. Some 
staining is usually evident in the Upper Bt while the 
lower B horizon cari often be separated into a more 
friable and unstained Bm horizon. A horizon of low 
lime concentration usually occurs at about 40 inches 
below the surface. This horizon is dark grayish brown 
in color and is often varved in an amorphous clayey 
material. Mildly alkaline conditions exist in the C 
horizon while slightly acid conditions prevail in hori- 
zons above. 

Malmo soils in this map sheet are primarily found 
in association with soils developed under similar 
drainage conditions, namely the Mica, Ponoka, and 
Angus Ridge series. In the area just east of Picard- 
ville, where saline conditions exist to a limited degree 
in the subsoil, Malmo soi1 is found associated with 
the Ministik series. Elsewhere, in areas where Malmo 
soi1 is found adjacent to poorly drained lacustrine 
areas, Raven becomes the associated soil. 

Within the Tawatinaw Map Sheet, almost all 
Malmo soi1 areas are being cultivated. This soi1 is 
suitable for the production of all grain and forage 
crops, where good management maintains the high 
level of natural fertility. During periods of low rain- 
fa11 this soi1 has a better than average chance of 
maintaining a trop due to its high water holding 
capacity. For purposes of agriculture the Mahno soi1 
is considered to be Capability Class 1. Within the 
Productivity Rating System this soi1 is rated as Good 
to Very Good arable (Class 7). 

Mapova Series (Mp) 
This soil, developed on till, is present throughout 

the Tawatinaw Map Sheet, primarily in the areas 
dominated by Gray Luvisol soils. This soi1 represents 
1.4% of the total acreage within this map sheet. This 
poorly drained soi1 is normally found on nearly level 
to gently undulating, and often depressional, topog- 
gaphy. Vegetative caver is comprised of mixed 
deciduous and some coniferous trees, of which the 
more frequently occurring are aspen and balsam 
poplar, birch, and black spruce. Several species of 
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willow are usually associated with areas of Mapova, 
along with a variety of smaller shrubs and herbs. It 
is not unusual to find several inches of organic 
material composed of a variety of mosses, on the 
surface. 

The Mapova soi1 has been classified as a Humic 
Eluviated Gleysol. It has a fairly dark surface horizon, 
overlying an eluviated horizon. Lower horizons are 
grayish brown and have obvious evidence of gleying. 
The clay loam texture of the B is evidence of clay 
accumulation in this horizon. Depth to lime cari be 
quite variable, the usual depth being around 30 inches. 

The following profile description is of a Mapova 
soi1 found in the Newbrook area: 
Ah-O to 6 inches, very dark gray (10YR 3/ 1 m) loam; 

weak, fine granular to fine platy; very friable; clear, 
wavy boundary; 3 to 6 inches thick; mildly alkaline. 

Aegj-6 to 10 inches, light brownish gray (IOYR 6/2 m) loam 
to sandy loam; few, fine, faint yellowish brown mottles; 
weak to moderate, fine platy; very friable; clear, wavy 
boundary; 2 to 8 inches thick; mildly alkaline. 

Btgk-10 to 13 inches, dark grayish brown (IOYR 4/2 m) 
clay loam; common, medium, distinct dark yellowish 
brown mottles; moderate, medium subangular blocky; 
firm; very weakly effervescent; some stones; clear, wavy 
boundary; 3 to 10 inches thick; mildly alkaline. 

Ckgl-13 to 36 inches, grayish brown (IOYR 5/2 m) sandy 
clay loam; common, medium, distinct dark yellowish 
brown mottles; moderate, medium to coarse subangular 
pseudo blocky; friable to firm; weakly effervescent; 
some stones; diffuse, wavy boundary; 16 to 24 inches 
thick; mildly alkahne. 

Ckg2-36+ inches, grayish brown (IOYR 5/2 m) sandy 
clay loam to loam; common, medium, distinct dark 
yellowish brown mottles; moderate, coarse, subangular 
pseudo blocky; firm; very weakly effervescent; some 
stones; mildly alkaline. 
Most Mapova soils display combinations of du11 

colors and brownish mottles, indicative of varying 
drainage conditions within this poorly drained soil. 
Although no peaty phase of Mapova was mapped, 
a considerable portion of this soi1 did have a thin 
caver of surface peat, particularly in the areas where 
Organic soils were found in close proximity. This is 
particularly true in the poorly drained ground moraine 
area around Newbrook where extensive areas of thin 
Organic soils are found. 

Most of the Mapova soi1 in the Tawatinaw Map 
Sheet was mapped as a minor constituent of the 
mapping unit, associated with better drained soils 
of similar parent material. Since most wooded areas 
of till parent materials have complex topography, with 
associated small poorly drained areas, it was neces- 
sary to establish mapping units encompassing soils 
with drainage conditions ranging from poorly drained 
to well drained. Mapova soi1 has therefore been 
mapped in association with such better drained soils 
as Athabasca, Cooking Lake, Tawatinaw, Uncas, La 
Nonne, Codesa, and Egremont, primarily in areas of 
rough topography. In areas of gently undulating 
ground moraine, such as in the Newbrook area and 
the area west and north of Boyle, Mapova soils are 
associated with other Gleysolic soils such as New- 
brook, Seibert, and Onoway, as well as Organic soils, 
mainly Fibrisols. 

‘Cultivation of Mapova soi1 is limited primarily to 
the areas near Newbrook and Boyle. There, artificial 
drainage and removal of Upper organic deposits have 
resulted in farmland on which coarse grains cari be 
grown. However, because of the danger of frost 
these low poorly drained areas would be better 
suited for forage crops and improved pasture. For 
purposes of agriculture Mapova soils have been placed 
in Capability Class 4. This soi1 has been given a 
productivity rating of Poor to Fair arable (Glass 4). 

Maywood Series (Mw) 
Maywood soils have been mapped primarily in the 

north half of the map sheet, and total approximately 
1.3% of the map area. The most extensive areas of 
this soi1 are found around Lac La Biche. Smaller 
isolated areas occur between Flat Lake and Athabasca 
town, as well as west and north of Athabasca town. 
None of these areas cari compare in size to some of 
the laking basins elsewhere in the province, which 
have considerably deeper lacustrine deposits. 

This soil, developed on lacustrine deposits, is in 
most locations found on gently undulating to undulat- 
ing topography. It is a moderatel~ktvell drained soil, 
with the vegetative caver of the poplar association, 
where aspen poplar is the most frequently occurring 
tree species. 

TABLE 30-Analysis of a Mapova Soi1 

Hor- 
izon 

Exchangeable Pa&le Size Distribution 
Cations Total % 

% Exchange % % % Silt Available 
Depth PH % org. C/N % % % % % Capacity Ca/Na Base CaCOs Sand .os- % Clay Tex- Moisture 
inches (HsO) N C Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.>.05 mm .002 mm <~II <.2u ture % 

Ah O-6 7.5 0.59 7.49 12.6 - 1 1 92 6 47.6 - - 0.9 33 47 20 7 L - 

Aegi 6-10 7.7 0.63 0.49 7.8 - 1 2 69 28 17.8 48 - 0.1 - - --- - 
Btgk 10-13 7.7 0.42 0.61 14.5 - 2 2 75 21 14.0 45 - 2.1 - - - - - - 

Ckgl 13-36 ‘7.7 - - - ----- _ - - 4.1 - ----- 

Ckg2 36+ 7.5 - - - ----_ _ - 2.6 48 27 25 - - L-XL 
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Maywood soils are classified as Orthic Gray Luv- 
isols. They have a gray surface horizon, overlying a 
fairly thick B horizon in which considerable clay accu- 
mulation has taken place. In addition the B horizon 
exhibits strong structure in materials that are dark 
grayish brown in color. The lime horizon, usually 
of low carbonate content, occurs at a depth of 36 
inches or deeper. Varving is often present in the 
subsoil. 

The detailed profile description which follows is 
of a Maywood soi1 found in the Deep Creek area 
north of Athabasca: 

Ap-0 to 7 inches, gray (IOYR 5/1 m) silty clay loam; 
loose; abrupt, smooth boundary; medium acid. 

AB-7 to 13 inches, brown (IOYR 5/3 m) silty clay; moderate, 
medium subangular blocky; friable; graduai, wavy bound- 
ary; 2 to 6 inches thick; strongly acid. 

Btl-13 to 22 inches, dark grayish brown (IOYR 4/2 m) 
heavy clay; compound, weak, coarse prismatic, and 
strong, medium to fine subangular blocky; firm; many 
moderately thick clay films on ped faces; diffuse, wavy 
boundary; 8 to 12 inches thick; very strongly acid. 

Bt2-22 to 36 inches, very dark grayish brown (IOYR 312 
m) silty clay to clay; compound, weak, coarse prismatic, 
and moderate, fine subangular blocky; firm; diffuse, 
wavy boundary; 10 to 18 inches thick; medium to strongly 
acid. 

BC-36 to 60 inches, very dark grayish brown (10YR 3/2 
m) silty clay; moderate, fine subangular blocky; firm; 
gradual, wavy boundary; 18 to 30 inches thick; neutral to 
slightly acid. 

Ck-60+ inches, dark grayish brown (10YR 4/2 m) silty 
clay loam; amorphous; compact; very weakly efferves- 
cent; neutral. 

In the Tawatinaw Map Sheet Maywood soils were 
found associated with land forms quite different from 
those found in lacustrine basins elsewhere. In this 
map sheet most of the Maywood soils were found 
in what might be termed miniature basins, miniature 
with respect to both areal extent and depth of deposit. 
In parts of the fluted area east of Athabasca town, 
Maywood soils are found in some of the valleys 
between ridges. Because these valleys and ridges 
were too small to separate at the reconnaissance 
scale of mapping it became necessary to establish 

mapping units with such unusual combinations as 
Tawatinaw and Maywood soils. In many other May- 
wood soi1 areas the Athabasca series is the asso- 
ciated soil, where a relatively thin layer of lacus- 
trine material was deposited between the low knobs 
of till. This is the situation between Flat Lake and 
Athabasca town, as well as in areas west and north 
of the townsite. As a result Maywood soils are asso- 
ciated in various combinations with the Athabasca 
and Miquelon series. 

Along the south side of Lac La Biche, Maywood 
soils are found associated with Grandin soils and 
very often the two soils grade into one another, mak- 
ing it very diffïcult to separate them into identifiable 
areas.. They were therefore included in one mapping 
unit. Another feature in this area is the frequent 
occurrence of a capping of gravelly materials, hence 
the inclusion of the Edwand series. 

TO the northwest of Lac La Biche, more or less 
paralleling the La Biche -River, deeper lacustrine 
deposits are present. Many of these soils have a 
slightly thicker Ah horizon resulting in a mapping 
unit in which the Macola series is a minor constituent. 

One feature that is common to a11 areas of May- 
wood soi1 is the presence of Gleysolic soils in 
varying amounts. Thus, associated with most Maywood 
soi1 areas are one or more of the Gleysolic soils 
developed on lacustrine materials, namely Raven, 
Sawdy, or Snipe. 

Cultivation is quite extensive in Maywood soi1 
areas within this map sheet. Because of the short 
frost-free period occurring in these areas, choice of 
crops should be limited to coarse grains and forage 
crops. Good management practices should include the 
incorporation of organic matter into the plow layer, 
as well as normal fertilization. For purposes of agri- 
culture the Maywood soi1 has been classed as 
Capability Class 3 to 4. Within the Productiuity 
Rating System this soi1 is rated as Fair to Falrly 
Good arable (Class 5). 

Mesisol (M) 
Distribution of this type of Organic soi1 is quite 

general throughout the Tawatinaw Map Sheet, with 
perhaps greater concentrations in the south half than 

Hor- 
ùon 

% 
Depth pH % Org. 
inches(H20) N C 

TABLE 31-Analysis of a Maywood Soi1 L 
Exchangeable Par&le Size Distribution 

Cations Total % 
Exchange % % % Silt Available 

C/N % % % yo % Capacity Ca/Na Base CaCO3 Sand .os- % Clay Tex- Moisture 
Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.>.OS mm .002 mm 4211 4.211 ture % 

AP o-7 5.7 0.18 2.44 13.6 20Tr. 3 69 8 20.8 - 80 - 12 55 33 13 SiCL 20.6 
AB 7-13 5.2 0.10 1.60 16.0 15 1 2 68 14 29.1 84 85 - 2 43 55 28 Sic 18.0 
Btl 13-22 4.8 0.06 0.99 16.5 12 1 2 68 17 34.6 97 87 - 2 34 64 34 HC 15.3 
Bt2 22-36 5.6 0.05 1.25 25.0 9 1 1 72 17 30.7 68 91 - 3 41 56 26 SiC-C 16.4 
BC 36-60 6.6 10 1 1 73 15 25.9 67 89 - 3 50 47 20 Sic 20.3 - - - 
Ck 40+ 7.2 - - - -1 1 2 78 18 23.0 91 99 1.8 3 60 37 16 SiCL 19.0 
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in the north half. Approximately 6.2% of the total 
map area has been included with this soil. The 
limited examination of Organic soils indicated that in 
areas where these deposits occur over medium and 
coarse-textured materials there was more likelihood 
of finding a Mesisol than a Fibrisol or a Humisol. 

Mesisols are very poorly drained, having developed 
in areas of level to depressional topography. Vegeta- 
tion is quite variable; however, most areas support 
black spruce, willow, and sometimes tamarack, as well 
as Labrador tea and a variety of mosses. 

Examination of Organic soils indicated that of the 
Mesisols found, the most frequently occurring was 
the Terric Mesisol. For this reason the following 
description of a Terric Mesisol is included. This soi1 
is located northeast of Westlock, in the broad valley 
associated with Dapp Creek, where parent materials 
are predominantly alluvial lacustrine. 

Ofl-0 to 8 inches, brown (7SYR 5/4 wet) tïbric peat; 
Woody; abrupt, smooth boundary; medium to strongly 
acid. 

Oml-8 to 10 inches, black (IOYR 2/1 wet) mesic peat; 
non-Woody; abrupt, smooth boundary; medium to strong- 
acid. 

Ot2-10 to 18 inches, brown (7.5YR 5/4 wet) fibric peat; 
Woody; abrupt, smooth boundary; medium ta strongly 
acid. 

Of3--18 to 20 inches, black (10YR 2/ 1 wet) tïbric peat; 
Woody; abrupt, smooth boundary; medium to strongly 
acid. 

Of4-20 to 24 inches, brown (7.5YR 514 wet) fibric peat; 
Woody; abrupt, smooth boundary; medium to strongly 
acid. 

Om2-24 to 37 inches, black (IOYR 2/ 1 wet) mesic peat; 
Woody; abrupt, smooth boundary; medium to strongly 
acid. 

Of5-37 to 38 inches, black (IOYR 2/ 1 wet) fïbric peat; 
Woody; abrupt, smooth boundary; medium to strongly 
acid. 

Om3-38 to 60 inches, black (IOYR 2/1 wet) mesic peat; 
Woody; abrupt, smooth boundary; medium to strongly 
acid. 

IIAhg-60+ inches, black (10YR 2/ 1 m) silt loam; amor- 
phous; medium acid. 
Considerable vertical variability exists in the 

Mesisol great group of Organic soils, with respect to 
both type of organic matter and degree of decom- 
position. In addition the number and thickness of 
layers or horizons is quite variable. Woody inclusions 
are common in this material. 

Many of the Mesisols are found within, or asso- 
ciated with stream valleys. The great majority of 
Organic soils examined in sandy areas were found 
to belong to the Mesisol great group. Occasionally 
an Organic soil, with vegetation composed of sedge 
and some willow, was found within the same physio- 
graphie environment as the Mesisol just described. 

Generally Mesisols have no agricultural value 
except for very limited grazing on the few locations 
which have a sedge and willow caver. This soi1 does 

have some value as a potential source of peat for 
the peat industry, which has located at Alpen siding 
in a bog which is generally a mixture of Ter-tic and 
Fibric Mesisols. At this site the depth of peat varies 
from 2 to 16 ft and usually has a fibric type of 
surface peat over lower mesic peats. 

Mica Series (Me) 
Mica soils mapped in the Tawatinaw Map Sheet 

amount to about 0.395 of the total acreage. This 
limited acreage has been mapped in association with 
other lacustrine soils. The most extensive areas of 
Mica soi1 lie east of Colinton and in the area between 
Grassland and Boyle. In another area southeast of 
Picardville, Mica soils form a minor constituent of the 
mapping unit. 

Stone-free lacustrine deposits form the parent 
material for this soi1 in locations where the topog- 
raphy ranges from gently undulating to undulating 
and sometimes gently rolling. It is a moderately 
well drained soi1 with a vegetative caver of mainly 
aspen poplar, some balsam poplar, and several species 
of shrubs as well as herbs and grasses. 

Mica soi1 is classified as an Orthic Dark Gray 
Chernozem. It has a few inches of black Ah horizon 
which has a loose granular structure, and grades into 
the Ahe horizon. This horizon is very dark gray in 
color, about 4 inches thick, and has a coarse granular 
structure. Both of these horizons have a silty clay 
loam texture. A thin, grayish, clay loam AB horizon 
is usually present above the dark brown Bt horizon. 
This horizon has a subangular blocky structure and 
a clay texture. It is usually about 8 inches thick, 
and grades into the lower B horizon which is dark 
grayish brown in color with a clay texture in mate- 
rial that has amorphous structure. A horizon of low 
lime content usually occurs at about 36 inches below 
the surface. Medium acid conditions prevail in hori- 
zons above the mildly alkaline lime horizon. It is 
not uncommon to find stratified clays occurring in the 
C horizon of the Mico soil. 

In the area southeast of Picardville, where slightly 
saline conditions occur in the subsoil, Mica soi1 is 
found associated with the Ministik series. In the re- 
maining Mica soi1 areas, namely the Boyle-Grassland 
area and the area east of Colinton, this soi1 is asso- 
ciated with the Macola and Maywood series. Rimbey 
soils were also mapped in these two areas in asso- 
ciation with Mica in locations where the parent mate- 
rial graded into alluvial lacustrine deposits. In most 
areas of Mica soil, associated poorly drained areas 
necessitated the inclusion of small amounts of Raven 
soi1 in the mapping unit. 

Within this map sheet most areas of Mica soi1 
are cultivated. This soi1 is suitable for the production 
of a11 agricultural crops adapted to this area. How- 
ever, the more northerly areas of Mica soil, those 
within Climatic Zone 3H, are not recommended for 
wheat production, inasmuch as the short frost-free 
period does not allow wheat to mature. Care should 
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be exercised with Mica soils on steeper slopes to 
guard against water erosion. Within this map sheet 
Mica soils have ‘been classed as Capability Class 2 
for agriculture, the class placement being largely 
determined by prevailing climatic conditions. Within 
the Productivity Rating System this soi1 has been 
rated as Good to Very Good arable land (Class 7). 

Ministik Series (Mk) 
In the Tawatinaw Map Sheet only 0.1% of the total 

acreage was found to be Ministik soil, this entirely in 
an area southeast of Picardville. This soil has devel- 
oped on stone-free, slightly saline lacustrine deposits, 
usually on gently undulating to undulating topography. 
It is a moderately well to imperfectly drained soi1 
and has a sparse tree caver of aspen poplar which 
is often rather scrubby in appearance. 

Ministik soi1 is classified as a Gray Solonetz. It 
usually has a thin surface leaf litter and a few inches 
of light gray Ae horizon which has a platy structure 
and a silt loam texture. Below this is a 2 to 3 inch 
thick, dark grayish brown Upper Bnt horizon, which has 
a silty clay loam texture and a very firm subangular 
blocky structure. The lower Bnt horizon is about 10 
inches thick and has a very dark grayish brown color. 
Its texture is silty clay, with a less firm, coarse 
columnar structure, which breaks to coarse blocks. 
Organic staining is evident on the ped faces. At 
about 24 inches below the surface the Csk horizon 
is encountered. It has a very dark brown color and 
a silty clay texture. This horizon is mildly alkaline 
in contrast to the very strongly acid conditions of the 
horizons above. 

The area in which Ministik soi1 is found lies at 
a northwestern extremity of the Edmonton laking 
basin, bordering an area of saline soils. Difficulty 
in making soi1 separations necessitated the establish- 
ment of mapping units in which Ministik soi1 is asso- 
ciated with Malmo and Mica soils. Small poorly 
drained areas further necessitated the inclusion of 
Raven and Sawdy soils in some mapping units. 

Most areas of the Ministik soi1 in this map sheet 
have been brought under cultivation. This soi1 is 
suitable for the production of coarse grains and 
forage crops. For purposes of agriculture Ministik 
soils have been classed as Capability Class 4. A 
productivity rating of Fair to Fairly Good arable 
(Class 5) has been assigned to this soil. 

Miquelon Series (Mq) 
Miquelon soil was mapped only in the central 

portion of the map sheet in an area west of Flat 
Lake. This soi1 comprises approximately 0.1% of the 
total map sheet acreage. Soi1 development has taken 
place on a thin deposit of stone-free lacustrine mate- 
rial overlying till at a depth of less than 40 inches. 
Gently undulating to undulating topography is usually 
associated with this moderately well drained soil. 
Vegetative caver is dominantly aspen poplar with 
associated shrubs and herbs. 

Miquelon soi1 is classified as an Orthic Gray 
Luvisol. It usually has, under virgin conditions, a 
few inches of leaf litter overlying a 1 inch thick, dark 
colored Ah horizon. Below this the Ae horizon is 
about 4 inches thick, has a platy structure, and a silt 
loam texture. An AB horizon may or may not be 
present. The Bt horizon, about 10 inches thick, is 
usually dark grayish brown in color and has a coarse 
prismatic structure which breaks to fine subangular 
blocks. Clay skins cari usually be detected in this 
horizon of clay to heavy clay texture. A lower Bt 
horizon, somewhat darker in color, but similar in 
texture and structure, is usually present. Lime is 
usually found in the underlying IIC horizon of till 
origin. 

The depth to till is variable, ranging from 12 to 
40 inches. In areas where associated soils have been 
derived from till, such as in the area west of Flat 
Lake, the Miquelon soi1 is a minor component of the 
mapping unit associated with the Athabasca and 
Tawatinaw series. In addition the Gleysolic soils, 
Raven and Sawdy, were mapped in association with 
Miquelon soi1 in this same area. 

The area in which Miquelon soi1 was mapped is 
almost completely cultivated. Crop selection is limited 
to coarse grains and forage crops. Best results from 
farming cari be expected where fertilizers are used, 
and an attempt is made to incorporate organic matter 
into the topsoil. For purposes of agriculture the 
Miquelon soi1 has been classed as Capability Class 
3 to 4. Within the Productivity Rating System this 
soi1 is rated as Fair to Fairly Good arable (Class 5). 

Nakamun Series (Nk) 
This soi1 was mapped only in the southwest por- 

tion of the map sheet. Compared to the total area 
it is of little significance, forming only 0.1% of the 
total acreage. It has developed on till of Edmonton 
formation origin, on topography ranging from gently 
undulating to gently rolling. Normally it is a mod- 
erately well drained soi1 with a native tree caver 
almost exclusively of aspen poplar. 

Nakamun soi1 is classifïed as a Solodic Gray 
Luvisol. Usually it has a thin L-H horizon over a 1 
inch thick Ah horizon which has a very dark grayish 
brown color, a silt loam texture, and a granular struc- 
ture. A light gray Ae horizon follows with a loam 
texture and a slightly hard platy structure. Below 
this the AB horizon, about 4 inches thick, is brown 
in color, has a clay loam texture, and a hard sub- 
angular blocky structure. The underlying B horizon 
is dark grayish brown in color and often becomes 
darker with depth. Staining on ped surfaces is 
evident in the Upper B, becoming less evident in 
the lower B. The weak prismatic structure in the 
B horizon breaks to hard medium sized blocks. The 
texture of this horizon is usually clay loam. The lime 
horizon, of low concentration, usually occurs at 
a depth of 30 to 36 inches. Often salts, usually 
gypsum, are found at this depth in mildly alkaline 
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material. Horizons above are usually of medium 
acid reaction. 

In this map sheet it was necessary to map Nak- 
amun soi1 as a minor component of the mapping 
unit because of its limited occurrence and its close 
association with other soils. This association is mainly 
with Cooking Lake and Uncas soils and, to a lesser 
extent, with the Solonetzic soils Dnister and Kawood. 

The extent of cultivation on Nakamun soi1 is 
largely dependent on the soi1 with which it is asso- 
ciated. It is suited for the production of coarse 
grains and forage crops. For purposes of agriculture 
this soi1 has been classed as Capability Class 3. 
Within the Productivity Rating System the Nakamun 
soi1 has been rated as Fair to Fairly Good arable 
(Class 5). 

Namepi Series (Nm) 
Soils of this series are found in two general areas 

in the south half of the Tawatinaw Map Sheet. One 
area lies in the vicinity of Radway; the other,and 
much smaller area, is near Lac des Joncs northeast 
of Westlock. These two areas comprise approximately 
0.2Yc of the total map sheet acreage. 

Namepi soi1 has developed on weathered bedrock 
of Early Upper Cretaceous age. Usually the asso- 
ciated topography is undulating. This soi1 is imperfect- 
ly to poorly drained with a vegetative caver composed 
of open grassed areas and aspen bluffs in which 
willow is quite common. 

Namepi soi1 is classified as a Gleyed Black Sol- 
onetz. A thin organic deposit is often present over 
a black 2 inch thick Ah horizon. Distinct mottling is 
present in the Ae horizon which is about 3 inches 
thick, grayish brown in color, and has a loamy tex- 
ture. Organic staining coats the ped surfaces of the B 
horizon, which is dark brown in color and has flat 
topped columns which break to hard medium sized 
blocks. The texture of this horizon is usually sandy 
clay loam. A saline and weakly calcareous material 
is found at a depth of 24 to 30 inches, where pH 
values are in the mildly alkaline range. Medium acid 
conditions exist in the Upper horizons. 

Little variability exists in Namepi soils other than 
that associated with its parent material. Associated 

soils consist mainly of other Solonetzic soils where 
better drainage conditions exist, namely Kavanagh, 
Kawood, and Dnister. In the area northwest of Rad- 
way the bedrock has a fairly thick capping of till 
deposited as small humps, often isolated and difficult 
to separate. The Cooking Lake profile usually occurs 
on these humps. Southeast of Radway several low 
and poorly drained areas of Codner soils are asso- 
ciated with Namepi. 

The areas in which Namepi soi1 has been mapped 
are quite widely cultivated. Forage crops, as well 
as coarse grains, cari be grown on this soi1 but it 
is perhaps best suited for improved pasture purposes. 
Due to the tough and hard condition of the B horizon 
some cultivation difficulties cari be expected with 
Namepi soils. For purposes of agriculture this soi1 
has been classed as Capability Class 4. It has been 
given a productivity rating of Poor to Fair arable 
(Class 4). 

Nestow Series (Nt) 
This soi1 comprises approximately 2.7% of the 

total map sheet acreage. Major concentrations have 
been mapped along, and in association with, some 
of the larger streams on materials which are primarily 
of aeolian origin. Such areas are found associated 
with the Redwater River; the White-Earth River 
and Edwand Creek; the Tawatinaw River; and the 
Athabasca River. Nestow soils have also been mapped 
extensively in the sandy area northeast of Boyle, 
associated with several small lakes in that vicinity. 
Another area of Nestow soi1 is found in the north- 
east corner of the map sheet, as part of a large 
sandy area lying outside the bounds of the Tawatinaw 
Map Sheet and associated with the Owl River to the 
east. In addition several smaller and widely separated 
areas of Nestow soi1 may be found throughout the 
map sheet: Within these areas Nestow soi1 is primarily 
found on inactive dune-like topography on which a 
well established but sparse caver of jack pine occurs 
(Figure 13). The sparse vegetative caver is largely 
due to the rapidly drained characteristics of this soil. 

The Nestow soi1 is classified as a Degraded Dystric 
Brunisol. A thin litter of pine needles overlies an Ae 
horizon of variable thickness. The B horizon is brown- 

TABLE 32-Analysis of a Nestow Soi1 

Hor- 
izon 

Exchangeable Particle Size Distribution 
Cations Total % 

% Exchange % % % Silt Available 
Depth PH % Org. C/N % % % % % Capacity Ca/Na Base CaC03 Sand .os- % Clay Tex- Moisture 
inches (HzO) N C Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.>.05 mm ,002 mm <2u <.2u ture % 

L-H 5-O 4.4 - - - 58 - 3 39 - 41.6 - 42 - - - - - - 3.0 
Ae o-5 4.5 0.01 0.05 5.0 50 - - 25 25 1.0 - 50 - 95 2 3 0 S 6.4 
Bml 5-15 5.2 0.01 0.07 7.0 50 44 6 0.9 - - - 50 - 96 1 3 0 s 1.3 
Bm2 15-28 5.6 - - - 30 - - 70 - 0.9 - 70 - 96 2 2 os 0.7 
Bm3 28-58 5.7 - - - 31 - - 69 - 0.9 - 69 - 99 0 1 0 s 3.2 
C 58-72 6.1 - - - 24 - - 76 - 0.8 - 76 - 99 0 1 0 S 8.5 
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ish in color, and its intensity usually decreases with 
depth, grading into the pale brown C horizon. The 
texture throughout the profile is loamy sand to Sand, 
with a total lack of discemible structure. pH values 
which are in the acidic range do become less acidic 
with depth. No lime horizon is present in this profile, 

The following description of the Nestow series 
is taken in the vicinity of North Buck Lake: 
L-H-O.5 to 0 inches, semidecomposed pine needles; abrupt, 

smooth boundary; 0.5 to 1 inches thick; extremely acid. 
Ae-0 to 5 inches, pinkish gray (7.5YR 6/2 m) fine to 

medium sand; single grain; loose; abrupt, bavy boundary; 
1 to 8 inches thick; extremely to very strongly acid. 

Bml-5 to 15 inches, strong brown (7.5YR 5/8 m) fine Sand; 
single grain; loose; gradual, wavy boundary; 8 to 16 
inches thick; strongly acid. 

Bm2-15 to 28 inches, yellowish brown (IOYR 5/6 m) fine 
to medium Sand; single grain; loose; diffuse, wavy 
boundary; 8 to 18 inches thick; strongly to medium acid. 

Bm3-28 to 58 inches, strong brown (7SYR 5/8 m) medium 
to fine Sand; single grain; loose; diffuse, wavy bound- 
ary; 0 to 32 inches thick; medium acid. 

C-58 to 72+ inches, pale brown (10YR 6/3 m) medium to 
fine Sand; single grain; loose; slightly to medium acid. 
This soi1 is very uniform in a11 profile character- 

istics, with one notable exception; the thickness of Ae. 
The usual thickness is a few inches but in some 
locations, particularly lower locations, an Ae horizon 
of 12 inches may be found. Such a profile usually 
has a redder B horizon, suggestive of a Podzol. 

In a11 areas where the Nestow soil was mapped 
it was associated with other soils of the Brunisolic 
order. Foremost among these are the soils of the 
Nicot complex, as illustrated in Figure 34. 

In the sandy areas associated with White-Earth 
River and Edwand Creek, as well as the area adjacent 
to the Redwater River, outwash deposits necessitated 
the inclusion of Edwand soi1 in the mapping unit. 
Because of the presence of textural bands in the 
sandy materials around North Buck Lake, the Nestow 
soils in this area have mapping unit inclusions of 
Amisk and, to a limited extent, Glory soils. Limited 
amounts of Daken soi1 have been included in a few 

locations where drainage conditions warrant. Else- 
where, where chernozemic development has taken 
place, Gourin soils have been included with the 
Nestow soil; such areas are, however, of infrequent 
occurrence. One feature that is usually associated 
with most areas in which Nestow soi1 has been mapped 
is the presence of Organic soils, most of which would 
be classified as Mesisols. 

Fortunately no areas of Nestow soi1 have been 
cultivated in the Tawatinaw Map Sheet. Natural fer- 
tility and moisture holding capacity are both very low, 
resulting in a sparse vegetative caver which, if re- 
moved for cultivation, would set the stage for severe 
wind erosion and dune activity. Natural grazing is 
very limited, to almost non-existent, on some of the 
higher and steeper slopes. For purposes of agricul- 
ture the Nestow series has been classed as Capability 
Class 6. Within the Productivity Rating System this 
soi1 has been rated as Pasture where improvement 
is not practical (Class 2). 

Newbrook Series (Nb) 
This soi1 is widely distributed in the northern Gray 

Luvisolic portions of the Tawatinaw Map Sheet. In 
total it comprises approximately 2.3% of the map 
sheet acreage. Profile development has taken place 
on till deposits, usually on level to gently undulating 
topography under poorly drained conditions. Vegeta- 
tive caver is usually dominated by willow. 

The Newbrook series is classified as a Low Humic 
Eluviated Gleysol. It has a thin Ah horizon over an 
eluviated horizon which shows evidence of gleying. 
Clay accumulation has taken place in the Upper B hori- 
zon. This horizon, as well as those below, display 
mottles of varying degree and intensity, indicative of 
the poor drainage conditions that prevail. Acidic condi- 
tions further characterize this profile. Only in a few 
locations Will a lime carbonate horizon be found with- 
in the control section. Usually a few stones are present 
throughout this profile, in material which generally 
has a loamy texture. 

TABLE 33-Analysis of a Newbrook Soil 

Hor- 
izon 

% 
Depth pH % Org. 
inches(H*O) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % % Capacity Ca/Na Base CaCO3 Sand .05- % Clay Tex- Moisture 

Ratio H Na K CaMgme/lOOg Ratio Sat. Equiv.>.OS mm .002mm <2u <.2u ture % 

L-H 3-O 7.3 - - - - - - - - - - -1 494 1 78.8 100 0.83 
Ah o-2 6.6 0.40 4.60 11.5 13Tr. 6 75 6 30.5 - 87 - 30 46 24 11 L 17.9 
Aegj 2-l I 6.1 0.08 0.85 10.6 12 Tr. 5’ 72 11 15.7 - 88 - 29 50 21 10 L-SiL 11.8 
Btgl 11-15 5.9 0.06 0.74 12.3 13 1 3 67 16 20.2 - 87 - 22 51 27 17 CL 9.1 
Btg2 15-25 5.8 0.04 0.40 10.0 9Tr. 2 73 16 16.2 - 91 - 43 30 27 16 CL 7.9 
BCgl 25-33 6.1 0.03 0.37 12.3 9 1 2 71 17 11.8 - 90 - 46 37 17 10 L 10.7 
BCg2 33-54 5.8 - - - 8Tr. 2 74 16 17.9 - 92 - 42 30 28 15 CL 10.6 
ci? 54-72 6.6 - - - 41 27815 17.3 - 95 - 41 33 26 14 L-CL 11.1 
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The following describes a Newbrook profile situ- 
ated about 10 miles s.outhwest of Newbrook: 

L-H-3 to 0 inches, partially decomposed leaf litter; clear, 
wavy boundary; 2 to 8 inches thick; neutral. 

Ah-O to 2 inches, black (IOYR 2/1 m) loam to silt loam; 
weak, fîne granular; very friable; abrupt, smooth bound- 
ary; 0 to 2 inches thick; neutral to slightly acid. 

Aegi-2 to II inches, light brownish gray (IOYR 6/2 m) 
loam; few, fine, faint yellowish brown mottles, increas- 
ing in lower portion of horizon; weak to moderate, fine 
platy; very friable; a few pebbles; clear, wavy bound- 
ary; 2 to 10 inches thick; slightly to medium acid. 

Btgl-11 to 15 inches, grayish brown (1OYR 5/2 m) clay 
loam to silt loam; common, fine, distinct yellowish 
brown mottles; moderate, fine subangular blocky; friable 
to firm; a few stones; clear, wavy boundary; 2 to 5 
inches thick; medium acid. 

Btg2-15 to 25 inches, dark brown (7.5YR 414 m) clay 
loam to loam; common, medium, distinct yellowish brown 
mottles; moderate, medium subangular blocky; firm; a 
few stones; graduai, wavy boundary; 8 to 16 inches 
thick; medium acid. 

BCgl-25 to 33 inches, yellowish brown (IOYR 5/6 m) 
loam; common, medium, distinct strong brown mottles; 
moderate, medium to coarse subangular blocky; friable 
to fïrm; occasional small (1 to 2 cm.) coal and iron 
concretions; a few stones; graduai, wavy boundary; 8 
to 16 inches thick; slightly acid. 

BCg2-33 to 54 inches, yellowish brown to light olive brown 
(IOYR 5/4-2.5Y 5/4 m) clay loam; common, medium, dis- 
tinct strong brown mottles; weak, coarse subangular 
blocky; friable; occasional small (1 to 2 cm) coal and iron 
concretions; a few stones; diffuse, wavy boundary; 0 to 
30 inches thick; medium acid. 

Cg-54 to 72 inches, light olive brown (2.5Y 5/4 m) loam 
to clay loam; common, medium, distinct olive brown 
mottles; weak, coarse subangular pseudo blocky to mas- 
sive; friable; occasional small (1 to 2 cm) coal and 
rron concretions; a few stones; neutral to slightiy acid. 

Within this map sheet no attempt was made to 
separate Low Humic Eluviated Gleysols which had 
developed on tills differing in texture and origin. 
Separation was not deemed necessary since, for prac- 
tical purposes, they were similar, and neither field 
examinations nor comparisons revealed any signifïcant 
differences. These poorly drained soils were asso- 

ciated primarily with Gray Luvisolic soils of medium 
texture, namely the Athabasca and Cooking Lake 
series. A small amount of Newbrook soi1 was mapped 
on the coarse-textured till of the Tawatinaw series. 

In this map sheet most of the Newbrook soi1 was 
found as a minor component of the soi1 association 
and therefore was included as a minor constituent 
of the mapping unit. Minor inclusions of Organic soils, 
mainly Fibrisols, were often included in the mapping 
unit as well. Only three general areas of any con- 
sequence have the Newbrook soi1 as the major map- 
ping unit component. These are a11 relatively flat, 
poorly drained portions of large till plains. One is 
in the Boyle area where associated soils were found 
to be mainly Athabasca, Mapova, and Sawdy. In the 
Deep Creek area north of Athabasca town, the only 
associated soi1 was found to be Athabasca. The third, 
in the Duck Creek area along the fifth meridian, has 
a considerable amount of Fibrisol soi1 included in the 
mapping unit with the Athabasca soil. 

Newbrook soi1 in the Tawatinaw Map Sheet is 
cultivated to a limited extent. Usually the amount 
of cultivation is determined by the arability of the 
major associated soil. In the areas where Newbrook 
is the major soi1 constituent cultivation is primarily 
for forage trop production with very limited acreages 
producing coarse grains. These soi1 areas, because of 
their lower position in the landscape, are prime tar- 
gets for unseasonable frosts. For purposes of agricul- 
ture Newbrook soi1 has been classed as Capability 
Class 4. This soi1 has been given a productivity 
rating of Poor to Fair arable (Class 4). 

Nicot Complex (NC) 
Soils of this complex are widely distributed through- 

out the Tawatinaw Map Sheet, and comprise approx- 
imately 1.9% of the total map sheet acreage. Major 
concentrations of this soi1 are associated with some 
of the larger streams where they form one of a 
variety of soils developed on alluvial aeolian deposits. 
Nicot soils are usually found on undulating topog- 
raphy but may frequently occur on rougher topography. 
These rapidly drained soils support a denser vegeta- 
tive caver than is normally found on soils of a 
similar coarse texture. This vegetative caver consists 

TABLE 34-Analysis of a Nicot Soi1 

Hor- 
izon 

% 
Depth PH % Org. 
inches(H*O) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Sih Available 
C/N % % % % % Capacity Ca/Na Base CaC03 Sand .05- % Clay Tex- Moisture 

Ratio H Na K CaMgme/ 100 g Ratio Sat. EquivJ.05 mm ,002 mm <2u <.2u turc y0 

L-H 2-O 6.1- - - 30 Tr. 3 67 - 25.3 72 - - 4.4 
Ae O-6 6.3 0.02 0.22 11.0 27 - 4 69 - 1.7 - 73 - 87 7 6 5 
Bml 

LS-s 7.3 
6-16 6.3 0.02 0.33 16.5 28 3 3 64 2 2.8 - 71 - 87 10 3 

Bm2 16-42 
2 LS-s 6.1 

6.4 - - - 18 3 3 74- 1.9 - 81 - 94 4 2 1 
BCgj 

s 4.4 
42-70 6.2 - - - 23 - 3 74 - 2.5 - 77 - 94 2 

IIC 
42s 

70-84 
8.3 

5.2 - - - 25 1 4 70 - 8.0 - 74 - 57 31 12 7 SL 9.0 
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primarily of aspen poplar, an occasional jack pine, 
and a wide variety of shrubs and grasses (Figure 33). 

The Nicot soils are composed primarily of Degraded 
Eutric Brunisols and Brunisolic Gray Luvisols, and 
intergrades and variations thereof. These sandy soils 
are characterized by pale brown colors and weakly 
developed horizons which grade into one another. 
Slightly acidic conditions prevail throughout the pro- 
file even at depths well below the control section. 
Lime is very rarely present. It is not uncommon to 
find textural bands below the control section. Of the 
profiles represented in this complex the Degraded 
Eutric Brunisol is the most frequently occurring. 

The following describes the Degraded Eutric 
Brunisol member of the Nicot complex and is found 
north of Lac La Biche: 

L-H-2 to 0 inches, partly decomposed leaf litter; abrupt, 
smooth boundary; 1 to 2 inches thick; slightly to medium 
acid. 

Ae-0 to 6 inches, light brownish gray (10YR 6/ 2 m) loamy 
very fine Sand to very fine Sand; single grain; loose; 
clear, wavy boundary; 1 to 8 inches thick; slightly acid. 

Bml-6 to 16 inches,.light yellowish brown (IOYR 6/4 m) 
loamy very fine sand to very fine Sand; single grain; 
loose; diffuse, wavy boundary; 6 to 18 inches thick; 
slightly acid. 

Bm2-16 to 42 inches, pale brown (IOYR 6/3 m) fine sand 
to very fine sand; single grain; loose; diffuse, wavy 
boundary; 10 to 30 inches thick; slightly acid. 

BCgj-42 to 70 inches, pale brown (10YR 6/3 m) very fine 
Sand; common, coarse, faint light yellowish brown 
mottles; single grain; loose; diffuse, wavy boundary; 20 
to 40 inches thick; slightly acid; gleying in this horizon 
not always present. 

HC-70 to 84+ inches, yellowish brown (IOYR 5/4 m) very 
fine sandy loam; amorphous; very friable; strongly acid. 

Figure 33-Tree caver on Nicot soils, mainly aspen poplar and a 
few jackpine 

A definite classification problem exists in areas 
where soils of the Nicot complex are found. As the 
diagrammatic illustration in Figure 34 indicates, the 
textural bands occur at variable depths. This fact 
constitutes the classification problem. In the majority 
situation (Degraded Eutric Brunisol) the textural 
bands are below the control section and therefore 
are not considered in classifying the soil. Yet where 
these same textural bands are within the control sec- 
tion, and have a cumulative thickness of 4 inches, 
they must be considered as a diagnostic horizon, and 
this soi1 is classified as a Brunisolic Gray Luvisol. 
The two soils have identical horizon sequences, yet 
are placed in different orders. 

Figure 34 illustrates the possible relationship that 
exists between the two major soils comprising the 
Nicot complex. This diagram is based on information 
obtained from several profile examinations to a depth 
of 8 to 10 ft, across a sandy area covered by aspen 
poplar and the occasional jack pine. Although this 
study was conducted in the sandy area north of Lac 
La Biche, indications are that a similar relationship 
exists in other sandy areas where Nicot soils have 
been mapped. 

As previously mentioned this complex is composed 
largely of the Degraded Eutric Brunisol member. An 
estimate of its occurrence compared to that of the 
Brunisolic Gray Luvisol is roughly in the ratio of 3 
to 1. It was impossible to establish any defïnite rela- 
tionship between surface landscape features and 
underlying soi1 types, other than the fact that aspen 
poplar is the predominant tree on Nicot soils. 

Since aspen poplar normally do not become estab- 
lished on rapidly drained and droughty sites, there 
must be some reason for their presence on Nicot 
soils. There must be some characteristic of these 
soils which increases the moisture availability over 
that of adjacent areas where only jack pine occurs. 
It is assumed that this increased moisture availability 
is due to the texture bands acting as barriers to down- 
ward movement and loss of moisture. A similar role 
is performed by underlying finer textured materials 
(usually till), when the depth of overlay is such that 
entrapped moisture is not below the feeding depth 
of aspen poplar roots. This critical depth of overlay 
seems to average about 8 ft. 

The Degraded Eutric Brunisol member of the 
Nicot complex varies from a profile with no textural 
bands, to a profile with textural bands below the 
80-inch control section. These two variations, as well 
as the Brunisolic Gray Luvisol member, are a11 closely 
associated with one another on a11 topographie posi- 
tions. Profile identification at any one location cari 
therefore be made only by a subsurface examination. 

Textural bands are usually 0.5 to 2 inches thick 
and are a few inches to several inches apart. Their 
combined thickness averages from 6 to 8 inches. Some 
are continuous, others discontinuous, and they usually 
parallel the land surface. Their texture, which is usual- 
ly sandy loam, becomes progressively coarser with 
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Figure 34-Diagrammatic illustration of the soi1 and tree caver relationships that occur in some sandy areas 

depth. There has been much speculation as to their 
origin, whether pedogenic or geologic. Coen (lO), in 
his study of similar phenomena elsewhere in Alberta, 
concludes that they are the result of a combined 
pedogenic and geologic action. The interband material 
is sand to loamy sand with a lighter brown color 
than that of the banded material. 

The soils most commonly associated with the 
Nicot complex are Nestow and Codesa. In the sandy 
area around North Buck Lake the Amisk and Glory 
soils form the primary associated soils. Elsewhere in 
this sheet, other coarse-textured soils such as Edwand, 
Gourin, and Daken may be found in close proximity 
to the Nicot soils. 

Very little Nicot soi1 is being -cultivated in the 
Tawatinaw Map Sheet. These soils would become 
severely eroded by wind if cultivated on a continued 
basis for cereal crops (Figure 24). They do, however, 
have some potential for improved pasture. For pur- 
poses of agriculture the Nicot soils have been classed 
as Capability Class 5. Within the Productivity Rating 
System the sandy loam member has been rated as 
Pasture where improvement is practical (Class 3), 
while the loamy sand member has been rated as 
Pasture where improvement is not practical (Class 2). 

Onoway Se&s (On) 

This soi1 is found primarily in the southern part 
of the Tawatinaw Map Sheet where it is concen- 
trated in two main areas. One is the fairly large 
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undulating till plain bounded roughly by Smoky Lake, 
Newbrook, and Thorhild. The second extends north- 
ward from Westlock. The total extent of Onoway 
soi1 in these areas comprises approximately 1.7% 
of the map sheet acreage. 

This soi1 has developed on till parent material in 
locations of poor drainage caused by the nearly 
level to gently undulating topography. Under these 
conditions, willow dominates the natural vegetative 
caver. 

The Onoway series is classified as an Orthic Humic 
Gleysol. It usually has a few inches of organic mate- 
rial over a very dark gray surface horizon, several 
inches thick. Mottling, indicative of poor drainage, 
is present in a11 horizons but is most prominent in the 
B and C horizons. The grayish brown colors which 
characterize the B horizon gradually become darker 
with depth. A horizon of low lime content usually cari 
be found at about 3 ft below the surface. Mildly alka- 
line conditions prevail throughout this profile which is 
further characterized by medium textures in a11 hori- 
zons. 

A description of a typical Onoway profile located 
a few miles northeast of Thorhild follows: 
Of-h-5 to 0 inches, variably decomposed organic material; 

clear, wavy boundary; 1 to 10 inches thick; neutral to 
mildly alkaline. 

Aheg-0 to 7 inches, very dark gray (2.5Y 3/0 m) sandy 
loam; few, fine, prominent yellowish red mottles; weak, 
coarse platy to medium granular; very friable; a few 
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pebbles; clear, wavy boundry; 4 to 16 inches thick; Peaty Codner (P.Cn), Peaty Newbrook (P.Nb), 
mildly alkaline. Peaty Onoway (P.On), Peaty Raven (P.Rv) 

Bg-7 to 15 inches, grayish brown (IOYR 5/2 m) loam; 
many, fine, distinct olive brown mottles; weak to mod- 
erate, fine subangular blocky; friable; a few stones; 
graduai, wavy boundary; 6 to 16 inches thick; mildly 
alkaline to neutral. 

Ccag-15 to 29 inches, dark grayish brown (IOYR 4/2 m) 
loam to clay loam; common, medium, distinct yellowish 
brown mottles; massive; slightly sticky; weakly effer- 
vescent; a few stones; diffuse, wavy boundary; 12 to 20 
inches thick; mildly alkaline. 

Ckg-29 to 40+ inches, dark grayish brown (10YR 4/2 m) 
loam to sandy loam; common, medium, distinct yellow- 
ish brown mottles; massive; slightly sticky; very weakly 
effervescent; a few stones; mildly alkaline. 

These soils are relatively unimportant, comprising 
in total only 0.5% of the map sheet acreage. They 
are peaty phases of their respective soi1 series. In 
each instance the minera1 portion of the soi1 profile 
is almost identical to its nonpeaty series counterpart. 
The depth of peat varies from 6 to 16 inches and 
is usually composed of mixed peats, primarily of moss 
origin. Tree caver is predominantly black spruce or 
willow, with tamarack in a few locations. These peaty 
phases, where mapped, form a minor constituent of 
the mapping unit, associated with their respective 
nonpeaty counterparts. 

The Onoway soils are quite uniform from one loca- 
tion to another, with the major variation being in the 
degree of mottling, a reflection of drainage variabil- 
ity. It was often difficult to find evidence within this 
profile of its parent material origin; in such instances 
the parent material was assumed to be the same or 
similar to that of the surrounding associated soils. 
The majority of the Onoway soi1 mapped in this sheet 
was found to be a minor constituent of the mapping 
unit. In most instances associated soils were the well 
drained soils Uncas, Falun, or Angus Ridge; the im- 
perfectly drained soils Egremont or Pibroch; and the 
poorly drained group of soils Mapova or Codner. 
Isolated locations were mapped where other soils such 
as Cooking Lake, Kavanagh, or Dnister were the 
associated members of the mapping unit. Quite fre- 
quently much of the Onoway soi1 has sufficient 
organic matter accumulation on the surface to neces- 
sitate the inclusion of the Peaty member. 

Generally these soils have been brought under 
cultivation, to a limited extent, only where their asso- 
ciated nonpeaty counterparts are being cultivated. 
When cultivated, these soils are best suited for hay 
production (Figure 35). Usually no attempt is made 
to remove any of the peat prior to cultivation; it 
is allowed to gradually subside under the normal 
effects of decomposition and compaction due to 

Cultivation of the Onoway soi1 is quite extensive 
in the Tawatinaw Map Sheet. This soi1 is suitable 
for the production of coarse grains; however, be- 
cause of its lower location in the landscape it is 
often subject to early fa11 or late spring frosts. For 
this reason it might be better suited to the produc- 
tion of forage crops. For purposes of agriculture, the 
Onoway soils are considered to be in Capability Class 
3. Within the Priductivity Rating System this soi1 
has been rated as Fair to Fairly Good arable (Class 5). 

Figure 35-A peaty Gleysol if cultivated is best suited to forage 
production 

TABLE 35-Analysis of an Onoway Soi1 

Hor- 
izon 

% 
Depth PH % Org. 
inches(H20) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % vo y0 % % Capacity Ca/Na Base CaCO3 Sand .05- % Clay Tex- Moisture 
Ratio H Na K Ca Mgme/ 100 g Ratio Sat. Equiv.>.OS mm ,002 mm 4211 4.2~ turc % 

Of-h 5-O 7.3 1.84 - - -Tr.Tr. 83 17 153 2.0 - - - - - - - - 
Aheg o-7 7.5 0.10 1.32 13.6 - 1 1 73 25 16.9 73 - 0.2 71 18 11 4 SL - 

0.04 0.32 8.0 - 1 2 69 28 15.2 61 0.6 - - - - - Bg 7-15 7.4 - - 
- - - - cw 15-29 7.6 - - - - _ _ - - _ - - _ - (j-2 

29-40 7.6 31 21 - Cktz, - - L - - _ - - - _ - - - 3.0 48 
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cultivation. For purposes of agriculture these peaty 
phases are considered to be in Capability Class 5. 
Within the Productivity Rating System they are rated 
as Pasture where improvement is possible (Glass 3). 

Peace Hüls Series (Ph) 
The occurrence of this soi1 is limited to an area 

along the southern edge of the Tawatinaw Map Sheet 
within the area of primarily Chernozemic soils (Figure 
18). Peace Hills soil, which forms only 0.5% of the 
total map sheet acreage, is confined to two areas: 
one along the North Saskatchewan River, the other 
along and adjacent to the Redwater River. This soi1 
has developed on stone-free alluvial and/or aeolian 
deposits associated with these two streams. Peace Hills 
soi1 is rapidly drained and is found in a variety of 
topographie positions varying from gently undulating 
to moderately rolling. The low density vegetative caver 
is dominated by aspen poplar. 

The Peace Hills series is classifïed as an Orthic 
Black Chernozem. It has a fairly thick, friable, dark 
grayish surface horizon overlying a yellowish brown 
B horizon which may or may not show evidence of 
illuviation. This horizon usually has a weak prismatic 
structure. A lime horizon occurs at about 36 inches 
or more below the surface. The A and B horizons 
are neutral to slightly acid while the lime horizon is 
mildly alkaline. 

The following describes a sandy loam member 
of the Peace Hills series obtained from the Edmonton 
Map Sheet immediately to the south. It, however, 
is typical of many of the Peace Hills soils found in 
the Tawatinaw Map Sheet. 

Ah-0 to 15 inches, very dark gray (10YR 3/ 1 m, 4/ 1 d) 
sandy loam; compound, weak, coarse prismatic and weak, 
fine granular; very friable; clear, wavy boundary; 10 to 
20 inches thick; neutral. 

Ahe-15 to 18 inches, dark grayish brown (IOYR 4/2 m, 
4/3 d) sandy loam; very weak, fine platy; loose; clear, 
wavy boundary; 0 to 4 inches thick, neutral. 

Btj-18 to 30 inches, yellowish brown (IOYR 5/4 m, d) 
sandy loam to sandy clay loam; compound, moderate 
to weak, medium prismatic and weak, medium sub- 
angular blocky; friable; graduai, wavy boundary; 10 to 
16 inches thick; slightly acid. 

Bk-30 to 48 inches, brown (IOYR 5/3 m, 6/3 d) sandy loam; 
weak, coarse prismatic to massive; weakly effervescent; 
clear, wavy boundary; 12 to 24 inches thick; mildly 
alkaline. 

IICca-48+ inches, grayish brown (10YR 5/2 m) clay loam; 
massive; friable; contains small iron and coal concre- 
tions; weakly to moderately effervescent; some stones; 
mildly alkaline. 

Soils of the Peace Hills series are relatively uni- 
form in a11 characteristics except texture. The loamy 
sand member is generally one textural class coarser 
in a11 horizons than the equivalent horizons of the 
sandy loam member. There is often a somewhat 
grayer color in the whole profile of the loamy sand 
member than in the sandy loam profile. The sand 
fraction is usually in the size range of medium to 
fine Sand. There is approximately 4 times as much 
of the sandy loam member as there is of the loamy 
sand member. 

A number of soi1 series were mapped in association 
with the Peace Hills soils. In areas where soils of al- 
luvial lacustrine origin were closely associated with 
Peace Hills sandy loam, Rimbey and Ponoka soils 
formed part of the mapping unit. Adjacent to areas 
of outwash origin, the loamy sand member was often 
associated with Ferintosh soil. In areas where under- 
lying till is at shallow depths, the series Ukalta was 
associated with Peace Hills soil. Since the areas in 
which the Peace Hills soils are found lie at the 
northern edge of the Chernozemic soi1 area, it is not 
unexpected that many of the associated sandy soils 
show some evidence of luvisolic degradation. Thus, 
many of the mapping units in this area contain various 
combinations of Peace Hills soi1 in association with 
soils such as Redwater, Leith, Gourin, or Nicot. 

Within this map sheet most areas of Peace Hills 
sandy loam are extensively cultivated. However, culti- 
vation on the loamy sand member is considerably 
less because of the associated wind erosion hazard. 
The sandy loam member is capable of growing the 
coarse grains normally produced in this area. TO en- 
sure adequate yields nitrogen and phosphorous fertili- 
zation is recommended. For purposes of agriculture 
Peace Hills loamy sand has been classed as Cap- 
ability Glass 4 to 5. Within the Productivity Rating 
System the sandy loam member has been rated as 

TABLE 36-Analysis of a Peace Hills Soi1 

kchangeable Particle Size Distribution 
Cations Total % 

% 
Hor- 

Exchange % % % Silt 
Depth PH % org. 

Available 

izon inches(H20) N C 
C/N % % % % % Capacity Ca/Na Base CaCO, Sand .05- % Clay Tex- M&ure 

Ratio H Na K CaMgme/lOO g Ratio Sat. EquivJ.05 mm .002 mm <2u 4.2~ ture % 

Ah O-l.5 7.2 0.18 2.51 14.1 1 Tr. 3 83 13 20.6 - 99 - Ahe 64 15-18 7.0 20 - 0.07 16 - 0.87 SL 
12.6 4 1 3 76 16 12.2 - 96 - Btj 65 - - 18-30 6.3 19 0.04 16 0.49 SL 11.4 6 1 2 75 16 

12.6 - 94 - 59 22 19 - - Bk 30-48 7.7 SL-SCL - - 
- - - - - - - - - - IICca 4.3 - 48+ 66 7.7 17 17 SL - - - 

-_--_ - - _ 10.2 32 39 29 - CL - 
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Fair to Fairly Good arable (Class 5), while the loamy 
sand member has been rated as Pasture where im- 
provement is practical (Class 3). 

Penhold Series (Pe) 
Penhold soils are confined to alluvial flats and 

benches along the North Saskatchewan River. This 
soi1 is relatively insignificant since it forms only ap- 
proximately 0.1% of the total map sheet acreage. 
Soi1 development has taken place on stone-free al- 
luvial lacustrine deposits of medium texture and of a 
relatively high calcium carbonate content. This pro- 
file is well drained and is usually found on gently 
undulating topography. Natural tree caver consists 
predominantly of aspen poplar. 

The Penhold series has been classified as an 
Orthic Black Chernozem. It has a relatively deep 
black Ah horizon usually about 14 inches thick. This 
horizon has a loam to silt loam texture and a weak, 
coarse prismatic structure which breaks quite easily 
to a granular micro structure. The underlying Bm hori- 
zon is usually a yellowish brown silt loam material, 
which has a prismatic structure and breaks easily to 
medium subangular blocks. The A and B horizons 
usually have a neutral to slightly acid reaction. The 
lime horizon occurs at about 24 inches below the 
surface. It has an olive brown color, a silt loam to 
silty clay loam texture, and has a massive to weak 
subangular blocky structure. pH values in the lime 
horizon are in the moderately to strongly alkaline 
range. In some locations varving may occur in the 
lower portions of this profile. 

Within the Tawatinaw Map Sheet the Penhold 
soils are quite uniform. Slight textural variations do 
occur but are not sufficient to exclude these soils 
from the medium texture class. This soi1 was found 
to be associated mainly with soils formed on ma- 
terials similarly deposited but of lower lime content. 
These were the Ponoka, Rimbey, and Jeffrey series. 
In lower positions of poor drainage, the mapping unit 
contains inclusions of Kerensky soil. In a few loca- 
tions small areas of coarse-textured materials form 
an integral part of the landscape, thus necessitating 
the inclusion of the Peace Hills or Ferintosh series 
in the mapping unit. 

Within this map sheet Penhold soils are being ex- 
tensively cultivated. They are capable of growing a11 
cereal and forage crops normally produced in this 
region. Under good management and recommended 
cultural practices, this soi1 Will give continued good 
returns. For purposes of agriculture the Penhold soi1 
has been classed as Capability Glass 1. The Pro- 
ductivity Rating System rates this soi1 as Good to 
Very Good arable (Class 7). 

Pibroch Series (Pi) 
Pibroch soi1 comprises 0.2% of the total acreage 

within the Tawatinaw Map Sheet. Its occurrence is 
limited to the chernozemic area, with the major con- 
centration being in the southwest portion of the map 

sheet in the vicinity of Westlock. This soi1 has develop- 
ed from till parent material on gently undulating topo- 
graphy. The profile is imperfectly drained, resulting 
in a vegetative caver dominated by a mixture of wil- 
low, and aspen and balsam poplar. 

Pibroch soi1 has been classified as a Gleyed Eluvi- 
ated Black Chernozem. It normally has a 10 inch 
deep, black to dark grayish brown Ah horizon which 
has a loam to heavy loam texture and a weak pris- 
matic structure. This material is usually quite friable. 
Weak gleying is almost always present in this horizon. 
Below the Ah horizon, the weakly developed and thin 
Ae horizon has a brownish gray color and is usually 
weakly gleyed. The B horizon has a dark brown 
color, a loam to heavy loam texture, a friable con- 
sistency, and a medium subangular blocky structure. 
This horizon is usually about 12 to 16 inches thick. 
A{ about 24 inches below the surface, the color of the 
material gradually changes to a grayer dark brown, 
with little or no observable change in other character- 
istics. A weakly calcareous lime horizon is usually 
encountered at about 36 inches below the surface. 
Weak gleying may or may not be present in the B 
and C horizons. Slightly acid conditions prevail above 
the mildly alkaline lime horizon. A few stones are 
usually present within the lower portions of the profile. 

Since the areas where Pibroch soi1 was mapped 
have fairly uniform topography with little slope, it 
was very difficult to separate the closely associated 
well drained and imperfectly drained soils. The map- 
ping unit therefore contains either the Angus Ridge 
or Falun series as constituents of the mapping unit 
with the Pibroch series. Actually, in most areas the 
Pibroch series is a minor component of the mapping 
unit. In a few locations where drainage conditions 
are somewhat poorer, the Onoway series is included 
with Pibroch soi1 in the mapping unit. 

Pibroch soils are extensively cultivated in the 
Tawatinaw Map Sheet. Al1 crops normally grown in 
this region cari be successfully produced on this soil. 
TO maintain a continued high level of production, 
normal recommended cultural methods should be 
practiced. Because of their lower positions in the 
landscape, Pibroch soi1 areas may suffer from unsea- 
sonable frosts. The Pibroch soi1 has been classed 
as Capability Class 2 for agriculture. This soi1 has 
been rated as Good to Very Good arable (Class 7) 
within the Productivity Rating System. 

Ponoka Series (Pk) 
Ponoka soils are found only in the southern part 

of the map sheet where fairly extensive occurrences 
exist within the chernozemic portion of that area. 
This soi1 is concentrated in three general areas which, 
combined with lesser occurrences elsewhere, com- 
prise approximately 1.2% of the total map sheet 
acreage. Since Ponoka soils have formed on alluvial 
lacustrine deposits, their occurrence is always as- 
sociated with a stream of some kind. One Ponoka 
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soi1 area surrounds the village of Vimy and is as- 
sociated with the Redwater River. A second area is 
associated with the North Saskatchewan River, while 
the third area lies within the broad and complex val- 
ley of the White-Earth River. 

Most Ponoka soils are located on gently undulating 
topography, although in some locations they may be 
found on gently rolling or rougher topography. They 
are well drained soils and are entirely stone free. 
Aspen poplar dominates the mixed deciduous tree 
caver that is found in Ponoka soi1 areas. 

The Ponoka series has been classified as an Eluvi- 
ated Black Chernozem. It has a deep black Ah horizon 
which becomes browner in color with depth. This hori- 
zon is friable and of medium texture. A thin Ae horizon 
lies above the brown B horizon which has a clay 
loam texture and is about 8 to 10 inches thick. The 
change in color to the yellowish brown BC horizon is 
gradua], along with some loss of strucutre, and a 
corresponding increase in the coarse particle sized 
fraction. The moderately calcareous lime horizon 
occurs at about 36 inches below the surface. The 
noncalcareous Upper horizons are medium to slightly 
acid compared to the mildly alkaline lime horizon 
below. 

The following describes a Ponoka profile located 
in the broad valley associated with the White-Earth 
River: 
Ahl-0 to 6 inches, very dark gray to black (IOYR 3/1 - 

2/ 1 d) loam; compound, weak, medium prismatic, and 
weak, fine granular; ver-y friable; clear, wavy boundary; 
2 to 8 inches thick; medium to strongly acid. 

Ah2-6 to 15 inches, very dark grayish brown (IOYR 312 
d) loam; compound, weak, fine prismatic, ‘and weak, 
coarse granular; friable; clear, wavy boundary; 6 to 10 
inches thick; slightly to medium acid. 

Ae-15 to 19 inches, grayish brown (IOYR 512 d) sandy 
loam; weak, fine platy; very friable; abrupt, wavy boun- 
dary; 1 to 4 inches thick; slightly acid. 

Btj-19 to 24 inches, brown (IOYR 5/3 d) silty clay loam; 
compound, moderate, medium prismatic, and moderate, 
medium subangular blocky; friable; gradual, wavy 
boundary; 5 to 16 inches thick; slightly acid. 

BC-24 to 36 inches, yellowish brown (IOYR 5/4 d) silt 
loam; weak, medium subangular blocky; very friable; 
clear, wavy boundary; 10 to 24 inches thick; neutral. 

Ck-36 to 62+ inches, dark yellowish brown (IOYR 4/4 d) 
silt loam; weak, coarse subangular pseudo blocky to 
amorphous; very friable; moderately effervescent; mildly 
alkaline. 

The Ponoka soils in the area around Vimy are 
very uniform except for somewhat finer textures than 
is normal for this series. Although most of these have 
silt loam textures, many have sufficiently high clay 
contents in the Ah horizon to be classed as silty clay 
loam. Since this general area is roughly the northern 
extreme of the laking basin extending from the south, 
the underlying till is at relatively shallow depths and 
in a few locations protrudes through the alluvial 
lacustrine deposits. Furthermore, the deposits in this 
area were such that it was difficult to determine their 
origin, whether alluvial lacustrine or water-worked 
till. For these reasons it was necessary to include 
the Angus Ridge series in the mapping unit. In this 
same area, some soils exhibited the characteristics of 
a lacustrine deposit, which necessitated the inclusion 
of the Malmo series. Towards the north side of this 
area, where wooded degradation has influenced soi1 
development, the Ponoka soi1 was mapped in close 
association with the Rimbey series and to a lesser 
extent the Fawcett series. The topography is re- 
latively smooth with slopes very seldom exceeding 
2%. 

The Ponoka soils in the area associated with the 
North Saskatchewan River generally exhibit more 
variability. They have a wider range of textures and 
have a higher content of the coarser particle size 
fractions. This suggests that these deposits are of 
alluvial rather than of lacustrine origin. In this area 
there is considerable evidence of alluvial action, 
such as the fairly level benches at progressively higher 
elevations farther from the main stream channel. 
These benches are separated by short steep slopes, 
many of which merge into one another. Because of 
the resulting complexity of soils it was necessary 
to map Ponoka in association with such soils as Peace 
Hills, Penhold, and Ferintosh. There were also in- 
stances where the Ponoka profile had developed in 
an overlay on gravelly outwash deposits. Farther back 
from the river, approaching the areas where till was 

TABLE 37-Analysis of a Ponoka Soi1 

Exchangeable Parti& Size Distribution 
Cations Total 

% 
% 

Hor- Depth PH % 
Exchange % % % Silt 

Org. 
Available 

izon inches(H20) N C 
GIN % % % % % CaPa+ Ca/Na Base CaC03 Sand .05- % Clay Tex- Moisture 
Ratio H Na K CaMgme/lOO g Ratio Sat. Equiv.>.05 mm ,002 mm <2u <.2u turc vo 

Ah1 O-6 5.6 0.48 5.22 10.7 21 1 1 66 11 31.2 - 75 - Ah2 46 32 - 6-15 6.1 - 0.26 
2.69 10.1 

22 L 
- 2 2 87 9 10.1 - - - Ae 100 - - - 15-19 - 6.4 0.04 - 

0.39 8.5 10 6 72 3 9 5.9 - 89 - Btj 19-24 6.2 0.06 70 0.54 23 - 8.8 5 2 
27219 19.9 - BC 95 - - - 

7 - SL 
24-36 - 7.1 - 0.04 - 

- - 1 18018 13.6 - Ckl 36-48 1000 - - --- 7.6 1 - - 
- ----- _ - - 6.9 - Ck2 - - 48-62 7.6 - _ - - - 
- - - - - - _ - _ 6.7 - - - - _ - 
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the main deposit, Ponoka was mapped in close as- 
sociation with the Hobbema, Angus Ridge, or Falun 
series. In areas of poorer drainage the associated 
soils were Codner, Kerensky, or Jeffrey. 

Areas of Ponoka soi1 were less continuous in the 
valley associated with the White-Earth River. Intermit- 
tent, often isolated, areas of this soi1 were separated 
by either rough topography, sandy areas, or small 
water bodies. Within this complex valley the Ponoka 
series occurs on a range of topographie classes vary- 
ing from gently undulating to rolling. In areas of 
smoother topography the Ponoka soi1 is very uniform 
and not unlike the typical profile described. However, 
with increasing steepness of slope there is an associ- 
ated increase in profile variability. There is also a 
greater variability in thickness of horizons and a wider 
range of textures, particularly in the lower horizons. 
In fact, on rolling topography, many of the Ponoka 
soils were found to have a coarse sandy subsoil occur- 
ring at about 30 to 40 inches below the surface and 
continuing to undetermined depths. In this complex 
valley associated soils were generally the same ones 
as those in the area along the North Saskatchewan 
River, with the exception of the Penhold series, 
which does not occur in this area. 

Because the Ponoka soils are excellent agricultural 
soils .they are almost completely cultivated. Choice of 
crops includes a11 the cereal and forage crops nor- 
mally produced in this region. Extreme caution must 
be exercised to prevent water erosion if cultivating 
Ponoka soils on the rougher topography (Figure 36). 
On good topography this soi1 cari be expected to give 
continued good returns under inputs of good man- 
agement. For purposes of agriculture Ponoka soi1 has 

Figure 36-Water erosion on the steep slopes of a cultivated Ponoka 
soil. Note the fan shaped deposits of subsoil 

been classed as Capability Class 1. It has a Producti- 
vity Rating of Good to Very Good arable (Class 7). 

Raven Series (Rv) 
Approximately 0.4% of the soils in the Tawatinaw 

Map Sheet have been mapped as the Raven series. 
This soi1 has developed on a stone-free lacustrine 
deposit. Major occurrences are found along the 
Pembina River and its tributary the Wabash Creek. 
Lesser amounts are found in such widely separated 
areas as the Grassland area, the area just east of 
Colinton, and an area along the Redwater River 
southwest of Vimy. This poorly drained soi1 has de- 
veloped on nearly level to gently undulating topo- 
graphy where the surface drainage is very slow. Tree 
caver is primarily deciduous, with balsam poplar and 
willow being the most frequently occurring species. 

The Raven soi1 has been classified as an Orthic 
Humic Gleysol. It usually has a few inches of organic 
surface deposit. Below this the black, silty clay loam 
Ah horizon continues for about 8 inches. It has a 
distinct granular, often shot-like structure. Often 
colors in this horizon grade into a grayer color just 
above the B horizon. This horizon has a silty clay 
texture, a firm coarse blocky to massive structure, 
and prominent mottles in a dark gray colored matrix. 
This horizon is usually about 12 to 18 inches thick. 
A weakly calcareous lime horizon usually occurs at 
about 24 inches below the surface. It also has a dark 
gray color, is mottled, has a silty clay texture, and is 
mildly alkaline. A and B horizons usually are neutral 
to slightly acid in reaction. 

Little variability exists between Raven soils from 
one location to another. Any variability that is en- 
countered is the result of influence from other soils 
with which they are associated. In areas where better 
drained soils are present, Raven soi1 is associated 
with such series as Mica, Gleymic, or Wabash. In 
more northerly located Raven soi1 areas, where wood- 
ed degradation is evident, the mapping unit includes 
Macola and Maywood soils. Elsewhere, where coarser 
textured alluvial lacustrine soils are found, the Codner 
series has been included in the mapping unit. 

Raven soi1 areas are being cultivated quite ex- 
tensively in this map sheet. This soi1 is best suited 
to the production of forage crops, since the associated 
frost hazard limits the use of coarse grains as a trop. 
For purposes of agriculture, Raven soils have been 
classed as Capability Class 3. Within the Productivity 
Rating System this soi1 has been rated as Fair to 
Fairly Good arable (Class 5). 

Redwater Series (Rw) 
Soils of the Redwater series caver 0.6% of the 

Tawatinaw Map Sheet. This soi1 is concentrated in two 
main areas in the southern portion of the map sheet. 
One is the sandy area associated with the White- 
Earth River and its tributary the Edwand Creek. The 
other is the sandy area associated with the Redwater 
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River and extending northward around Wakomao 
Lake. 

This soi1 has developed on stone-free alluvial 
aeolian deposited materials, ranging in texture from 
loamy sand to sandy loam. It may be found on topo- 
graphy ranging from gently undulating to moderately 
rolling. Because of the rapidly drained character- 
istics of the Redwater soi1 vegetative caver is inclined 
to be sparse. Aspen poplar is the most frequently 
occurring tree species. 

The Redwater series is classified as an Orthic 
Dark Gray Chernozem. Soils of this series have 
several inches of dark grayish brown surface horizon 
which grades into a grayer brown, leached Ahe hori- 
zon with a coarser texture. Both horizons are very 
weakly structured and friable. The B horizon is about 
10 inches thick, is composed of a yellowish brown 
sandy loam, and is weakly structured and friable. A 
mildly alkaline lime horizon usually occurs at the 4 
foot depth, in a grayish brown loamy Sand. Horizons 
above are usually weakly acid to neutral. 

Following is a description of the sandy loam mem- 
ber of the Redwater series located in the vicinity of 
Edwand: 
Abel-0 to 12 inches, dark grayish brown (IOYR 4/2 m) 

sandy loam to loamy sand; weak, fine granular; very 
friable; gradual, wavy boundary; 6 to 14 inches thick; 
neutral. 

Ahe2-12 to 18 inches, grayish brown (IOYR 5/2 m) loamy 
sand to sandy loam; very weak, medium platy to single 
grain; Ioose; clear, wavy boundary; 4 to 10 inches thick; 
neutral. 

Bm-18 to 28 inches, yellowish brown (IOYR 5/4 m) sandy 
loam; compound, weak, medium prismatic, and weak, 
medium subangular blocky; friable; gradua], wavy 
boundary; 8 to 16 inches thick; neutral. 

BC-28 to 44 inches, brown (l0YR 5/3 m) loamy Sand; 
single grain; loose; gradua], wavy boundary; 10 to 20 
inches thick; slightly acid to neutral. 

Ck-44+ inches, brown to grayish brown (IOYR 513 - 512 
m) Sand; single grain; loose: very weakly effervescent; 
mildly to moderately alkaline. 

As with the Peace Hills series, the soils of the 
Redwater series encompass textures ranging from 
sandy loam to loamy Sand. The acreage of the sandy 
loam member exceeds that of the loamy sand mem- 

ber by approximately 7 to 1. Very often these soils 
have textures which are intermediate between sandy 
loam and loamy Sand. These sandy soils generally 
are derived from sands of the medium size range. 
Usually the loamy sand member has grayer colors 
than the sandy loam member, and in some instances 
horizonation is difficult to distinguish. 

Soils associated with the Redwater soils are those 
of a similar texture. Foremost among these are the 
Peace Hills, Gourin, and Leith series, a11 in similar 
drainage positions but differing somewhat in type 
of profile development. In some locations coarser de- 
posits were closely associated with the Redwater 
soil, thus necessitating the inclusion of such soils as 
the Ferintosh or Edwand series. Elsewhere, in 
locations influenced by conditions of poor drainage, 
Rochester soi1 was mapped in association with Red- 
water soil. A limited amount of the Nicot complex 
was included in the mapping unit where the brun- 
isolic influence was evident. In addition minor in- 
clusions of the Rimbey, Jarvie, or Codner series were 
necessary where finer textured deposits were closely 
associated with the Redwater soil. 

Cultivation is fairly extensive on the Redwater 
sandy loams within this map sheet. This soi1 is suited 
to the production of coarse grains, but to maintain 
continued production, sound management is essential, 
particularly the use of nitrogen and phosphorous 
fertilizers. The sandy loam member has, for purposes 
of agriculture, been classed as Capability Class 3 to 4. 
Cutlivation is very limited on the loamy sand member 
of the Redwater series, and rightly SO, because of the 
possibility of wind erosion. Cultivation should only 
be in preparation for seeding to permanent pasture 
or forage crops. Such crops should receive regular 
applications of nitrogen and phosphorous fertilizers. 
Particular tare must be exercised to prevent over- 
grazing, SO that an adequate vegetative caver cari be 
maintained to prevent wind erosion. For purposes of 
agriculture the Redwater loamy sands have been 
placed in Capability Class 5. A productivity rating of 
Fair to Fairly Good arable (Class 5) has been given 
to most of the Redwater soils. However, as the sand 
fraction increases there is a relative decrease in pro- 
ductivity rating. 

TABLE 38-Analysis of a Redwater Soi1 

Hor- 
izon 

Exchangeable Particle Size Distribution 
Cations Total O/c 

9% Exchange % 9% % Silt Available 
DeO PH 96 erg. C/N % % % % % Capacity CalSa Base CaC03 Sand .05- 
inches (H*O) N 

% Clay Tex- Moisture 
C Ratio H Na K CaMgme; 100 g Ratio Sat. Equiv.>.OS mm .002 mm <2u <.2u ture yO 

Ahel O-12 6.7 0.10 1.09 10.7 Il 1 77 2 9 9.8 90 88 - 77 17 6 3.1 LS - 
Ahe2 12-18 6.8 0.04 0.38 9.0 81 47512 5.9 52 93 - 79 1.5 6 2.4 LS - 
Bm 18-28 6.8 0.03 - - 5217913 5.8 50 97 - - 
BC 2844 6.5 0.03 0.22 7.1 61 17814 6.4 52 91 - - 
CkI 444~0 7.8 - - - --__- _ - - 1.9 - - --- - 
Ck2 60-84 8.1 - - - 1.9 89 8 3 0.6 S - 
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Rimbey Series (Rb) 
This series occupies approximately 1.401, of the 

total acreage in the Tawatinaw Map Sheet. Although 
found primarily in the southern half, minor oc- 
currences of this soi1 are also found in the north half 
of the map sheet, specifically around Grassland and 
in the valley of the Tawatinaw River near Colinton. 
In the southern portion the major concentration lies 
in the broad complex valley associated with the White- 
Earth River. Lesser concentrations are found along 
the North Saskatchewan River, as well as along Dapp 
Creek. Another small area containing Rimbey soi1 is 
found east of Wakomao Lake. 

Rimbey soi1 has developed on stone-free alluvial 
lacustrine deposits of medium texture. Gently undu- 
lating to undulating topography is most frequently 
associated with this soil; however, there are instances 
where Rimbey soi1 is found on moderately rolling 
topography. It is a well drained soi1 supporting a 
fairly dense vegetative caver composed predominant- 
ly of deciduous tree species, foremost of which is aspen 
poplar. 

The Rimbey series is classified as an Orthic Dark 
Gray Chernozem. It normally has about 12 inches of 
Ah horizon which, if black on top, grades into a very 
dark grayish brown. This horizon is of medium texture 
and quite friable. The yellowish brown B horizon often 
is separated from the A horizon by a brown AB 
horizon a few inches thick. The B horizon is usually 
clay loam, and has a friable prismatic structure which 
breaks easily to medium subangular blocks. About 
10 inches of B horizon is usually present above the 
transition BC horizon. The lime horizon at about 
three ft below tha surface, is grayish brown in color, 
moderately calcareous, and has a pH value in the 
moderately alkaline range. The noncalcareous horizons 
above are neutral to slightly acid. 

The description which follows is of a Rimbey soi1 
a few miles southwest of Bellis: 

Ah-O to 3 inches, black (IOYR 2/ 1 m) silt loam to silty 
clay loam; compound, weak, medium prismattc, and 
weak, fine granular; very friable; clear, wavy boundary; 
2 to 6 inches thick; slightly acid. 

Ahe-3 to 14 inches, very dark grayish brown (IOYR 3/ 2 m) 
silt loam to silty clay loam; compound, weak, medium 
prismatic, and weak, coarse platy to medium granular; 
very friable; clear, wavy boundary; 6 to 14 inches thick; 
neutral. 

AB-14 to 19 inches, dark brown to brown (10YR 4/3 m) 
silty clay loam to silt loam; compound, moderate, medium 
prismatic, and moderate, medium subangular blocky; 
friable; gradual, wavy boundary; 0 to 6 inches thick; 
neutral to slightly acid. 

Bm-IY to 2’/ mches, yellowtsh brown (IOY K ?/4 m) stlty 
clay loam; compound, moderate, medium prtsmattc, and 
moderate, medium subangular blocky; friable; gradua], 
wavy boundary; 6 to 14 inches thick; neutral to slightly 
acid. 

BC-27 to 35 inches, yellowish brown to dark yellowish 
brown (IOYR 5/4 - 4/4 m) silty clay loam to silt loam; 
moderate, medium subangular blocky; friable; clear, wavy 
boundary; 6 to 16 inches thick; mildly alkaline to neutral. 

Cca-35 to 46 inches, grayish brown (IOYR 5/2 m) silt 
loam; weak, coarse subangular pseudo blocky to amor- 
phous; very friable; moderately effervescent; diffuse, 
wavy boundary; 10 to 18 inches thick; moderately 
alkaline. 

Ck-46 to 96+ inches, dark grayish brown (IOYR 412 m) 
silt loam; weak, coarse subangular pseudo blocky; 
amorphous; very friable; weakly calcareous; moderately 
*lkalinf= 

The majority of the Rimbey soi1 mapped in this 
sheet is fairly uniform and very similar to the soi1 
described. Variations which do occur are often those 
associated with textural changes in the parent ma- 
terial. In the large flat area around Grassland, soils 
have developed on finer textured alluvial lacustrine 
deposits closely associated with lacustrine deposits. 
Hence in this area Rimbey soi1 was mapped in as- 
sociation with the Mica series. 

Within the wide and complex valley associated 
with the White-Earth River, Rimbey soils, as ex- 
pected, exhibit a wide range of characteristics. Here 
they have surface textures ranging from loams and 
silt loams to clay loams. Within this area Rimbey soi1 
is found in a wide range of topographie situations, 
varying from level to gently undulating to moderately 
rolling. Much of the Rimbey soi1 found on the steeper 
topography has a coarse sandy subsoil at about the 
4 foot depth. As would be expected, the Rimbey soi1 
within this valley is associated with a great variety 

TABLE 39-Analysis of a Rimbey Soi1 

Hor- 
izon 

% 
Depth pH % Org. 
inches(H*O) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % yo % % % Capacity Ca/Na Base CaCOs Sand .05- % Clay Tex- Moisture 
Ratio H Na K Ca Mg me/ 100 g Ratio Sat. Equiv.>.OS mm .002mm <2u <.2u ture % 

Ah o-3 6.3 0.55 5.52 10.0 9 Tr. 3 70 18 38.6 - - - - 91 - _ - - 
0.24 2.95 12.3 5 Tr. 1 65 29 27.4 94 15 58 27 - SiL - Ahe 3-14 6.8 - - 

- AB 14-19 - - - - - - 6.6 0.09 - - 3 1 3 54 39 19.9 56 96 
Bm 19-27 6.6 0.06 0.51 8.4 2 1 2 47 48 20.2 50 97 - - - - - - - 

0.05 -3 25144 17.5 18 0 12 61 27 16.3 SiL - BC 27-35 7.4 - - - 
- - Cca 3546 7.9 - - - _ - _ - - _ - _ _ - _ - 13.0 

- Ckf 46-56 7.9 - - - - - - - - _ - _ - - - - - 8.4 
Ck2 at 96 7.8 - - - - - - - - - 6.7 24 56 20 - SiL - - - 
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of other series. In addition to its catenary associates 
Ponoka, Fawcett, and Tolman, it is associated with 
soils of coarser textures such as the Peace Hills and 
Redwater series. In areas where poorer drainage has 
influenced the profile, associated soils are the Jeffrey, 
Anton, Jarvie, or Codner series. 

Along the North Saskatchewan River the Rimbey 
soi1 is found on smoother topography and therefore 
exhibits less variability than its counterpart on the 
rough topography. In addition to its usual catenary 
associates, there are in this area a few locations where 
Rimbey soi1 is associated with Ferintosh soil. Also 
in this area the depth of alluvial lacustrine deposit 
over the till is relatively shallow, resulting in mapping 
units where Rimbey soi1 is associated with such series 
as Eckville, Hobbema, Falun, or Angus Ridge. 

Within the deep and narrow valley of the Tawat- 
inaw River the Rimbey soi1 is found on the flat 
valley bottom or on slightly elevated benches along 
the river. Because of their proximity to the river, 
many of these soils have been influenced by wet 
conditions resulting in map units in which the as- 
sociated soils are Codner or Raven. 

Surprisingly the Rimbey soils located on the 
rough topography east of Wakomao Lake do not have 
the variability usually associated with rough topo- 
graphy. The depth of alluvial lacustrine deposit in this 
area is relatively thin over a coarse-textured till. 
Hence the mapping units contain the Tawatinaw 
series in addition to the soils already mentioned. 

Within the broad valley of Dapp Creek, Rimbey 
soi1 areas are widely separated .and profile variability 
is minimal. In these areas soi1 inclusions consist pri- 
marily of the more poorly drained catenary members. 

Within this map sheet most areas of Rimbey soi1 
are being cultivated with the exception of the areas 
where this soi1 is on rough topography. This soi1 is 
suited for the production of a11 cereal and forage 
crops normally produced in this region. Particular tare 
must be exercised to prevent water erosion in areas of 
Rimbey soi1 on rough topography. For purposes of 
agriculture Rimbey soi1 has been classed as Capability 
Class 1. Within the Productivity Rating System this 
soi1 has been rated as Good to Very Good arable 
(Class 7). 

Rochester Series (RC) 
SoiIs of the Rochester series comprise only 0.2% 

of the total acreage of the Tawatinaw Map Sheet. 
The major concentration of this soi1 is found in the 
sandy area associated with the Redwater River. TO 
the north and west of Nestow, lesser amounts occur 
bordering the north side of Helliwell Lake. The re- 
latively small area of sandy soi1 around Donatville 
includes, among others, the Rochester series. 

Soils of the Rochester series have developed on 
sandy alluvial aeolian deposits. These are poorly drain- 
ed soils, because of their position in the landscape 
within poorly drained level to depressional areas. 
Vegetative caver is composed primarily of willow, 

and some balsam poplar. Open grass covered areas 
are of frequent occurrence. 

The Rochester series is classified as an Orthic 
Humic Gleysol. It has 6 to 8 inches of dark grayish 
brown Ah horizon with a sandy loam texture. This 
horizon has a granular structure and is very friable. 
Below this the Bg horizon, about 12 to 16 inches thick, 
has prominent yellowish brown,..nften reddish brown, 
mottles in a grayish brown sandy loam material. This 
horizon has amorphous to weak coarse prismatic 
structure which is- seldom discernible under wet con- 
ditions. With increased depth there is a gradua1 change 
to the Cg horizon at about 30 inches, which is usually 
loamy sand to sandy loam in texture. Mottling and 
colors of this horizon are very similar to that of the 
Bg horizon. A lime accumulàtion horizon is very seldom 
encountered in this profile; however, weak efferves- 
cence is on occasion present at variable depths during 
wetter periods, presumably because of carbonate- 
enriched water. This profile is generally slightly acid 
in reaction. 

Although most of the soi1 mapped as Rochester 
has a sandy loam texture there is a significant acreage 
of the loamy sand member. In addition to this textural 
variation, considerable variation also exists in degree 
and extent of mottling. A few locations were found 
where mottles, in addition to being numerous, were 
very prominent and rust colored. This latter situation 
is thought to be the exception rather than the rule. 

Most of the Rochester soi1 in the Tawatinaw Map 
Sheet was mapped as the minor component of the 
map unit. As such it was mapped primarily in as- 
sociation with well drained soils developed on a similar 
parent material. These are primarily the Redwater, 
Leith, Daken, Gourin, and Nicot soils. Only in the area 
along Helliwell Lake is Rochester the soi1 of major 
occurrence. There, in addition to being closely as- 
sociated with soils of the Nicot complex, there were 
numerous small areas of Organic soil, thus necessitating 
the inclusion of Mesisol in the map unit. 

Cultivation of Rochester soi1 areas is very limited. 
This soi1 is best suited to the production of forage 
crops or improvement for pasture purposes. For maxi- 
mum returns fertilizer applications are recommended. 
Rochester soi1 has been classed as Capability Class 5 
for agriculture. It has been given a productivity rating 
of Poor to Fair arable (Class 4). 

Rough Broken-(RB) 
“Rough Broken” is a descriptive term used to 

describe land along stream channels. Land of this type 
is found throughout the map sheet forming the banks 
of major streams and smaller tributary streams. In 
total this land form comprises approximately 2.5% 
of the total areal extent of the Tawatinaw Map Sheet. 

No attempt was made to differentiate the soils 
within this land form. Because of their great complexity 
and the influence of active erosion, soi1 separations 
were impractical at the reconnaissance level of survey. 
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The soils would, however, probably fa11 within the Re- 
gosolic Order. Further complicating these areas is the 
complex character of the topography which varies from 
very little slope to almost vertical slopes over re- 
latively short distances. These areas are, in most 
locations, covered by a fairly dense tree caver of main- 
ly aspen and balsam poplar and some white spruce. 
A variety of shrubs, herbs, and grasses also occur. 

These areas of rough broken land have no potential 
for agriculture other than limited native pasture. 
They have been classed as Capability Class 6 for agri- 
culture. A productivity rating of Pasture which can- 
not be improved (Class 2) has been assigned to 
these rough broken areas. 

Sawdy Series (Sw) 
Approximately 0.1% of the soi1 in the Tawatinaw 

Map Sheet has been mapped as the Sawdy series. 
This soi1 is found primarily in the northern half of 
the map sheet, where there are no areas in which 
it is the major soil. Its greatest concentration is in 
the general area between Boyle and Colinton, with 
minor amounts occurring elsewhere in the north half, 
associated with other soils of lacustrine derived parent 
material. This soi1 is found on level to depressional 
topography in positions of poor drainage. Vegetative 
caver is composed primarily of willow. 

The Sawdy series is classified as a Humic Eluvi- 
ated Gleysol. It usually has a few inches of organic 
deposit overlying a black Ah horizon of about 4 to 
5 inches. This horizon is composed of a silty clay 
loam material and has a weak granular structure. 
Below this a 1 to 2 inch Aeg horizon is usually pre- 
sent, which has distinct yellowish brown mottles. The 
Btg horizon has distinct mottles, in a silty clay ma- 
terial, is dark gray in color, and has a coarse blocky 
structure. This horizon is about 6 to 8 inches thick 
and grades into a Bg horizon of somewhat lower clay 
content, but otherwise it is quite similar to the Btg 
horizon. In the silty clay loam C horizon, lime carbonate 
is usually absent, or the content is low. Except for 
the mildly alkaline Ckg horizon, this profile is general- 
ly neutral to slightly acid in reaction. 

The Sawdy soils in this map sheet are generally 
quite uniform in the observable physical character- 
istics such as color, thickness of horizons, texture, 
and structure. Associated with Sawdy soi1 are the 
Maywood, Macola, and Mica series, a11 better drained 
profiles developed on lacustrine deposits similar to 
that of the Sawdy series. 

Some cultivation presently exists in areas of Sawdy 
soil, primarily because of the associated better agri- 
cultural soils. Sawdy itself is best suited for forage 
crops and improved pasture put-poses. Because of this 
soils poorly drained position in the landscape, with 
the associated frost hazard, cereal trop production 
would probably not be too successful. This soi1 has 
been classed as Capability Class 5 for agriculture. 
Within the Productivity Rating System this soi1 has 
been rated as Poor to Fair arable (Class 4). 

SOIL SURVEY OF THE TAWATINAW SHEET 

Seibert Series (Sb) 
Soils included in this series caver approximately 

0.3% of the Tawatinaw Map Sheet. Their occurrence 
is almost exclusively limited to the northern half of 
the area where they are of general distribution. 
They do, however, have greater occurrence in and 
along Pine Creek and Lac La Biche River than else- 
where. Soi1 development has taken place on parent 
material primarily of till origin in level to depres- 
sional landscape positions, where poorly drained 
conditions prevail. Tree caver is often variable, the 
more predominant being willow and black birch and 
to some extent black spruce. 

The Seibert series is classified as a Rego Gleysol. 
It usually has several inches of organic surface ma- 
terial of mixed peat composition. Below this is a thin, 
often absent, Ah horizon, black in color and of high 
organic matter content. This horizon, neutral in reac- 
tion, is of loam texture and has a very weakly de- 
veloped granular structure. Below this, and continu- 
ing to undetermined depths, the brownish gray Cg 
horizon is strongly gleyed with distinct yellowish 
brown mottles. Because this soi1 is almost always 
found under wet conditions, structure is weak or ab- 
sent. Usually clay loam textures prevail in the Cg 
horizon, in which lime carbonate is usually present, 
thus accounting for its mildly alkaline reaction. These 
characteristics persist within the major portion of the 
control section, although there is a gradua1 decrease 
in mottling with increased depth. 

Most of the soi1 areas outlined as belonging to the 
Seibert series are very wet and for this reason are 
difficult to classify with respect to both parent ma- 
terial and profile type. However, it is believed that 
the majority of the Seibert soi1 areas are of till origin, 
mainly because of their association with surrounding 
till areas. Seibert soi1 generally was mapped as a 
minor component of the map unit, most frequently 
occurring with the Athabasca and Tawatinaw series. 
Elsewhere, in positions where other poorly drained 
soils are of major occurrence, this series was as- 
sociated with the Newbrook or Snipe series. Some of 
the Seibert soi1 mapped in and along Pine Creek 
and La Biche River, is perhaps not developed on till 
material. In this area the Seibert soi1 was mapped 
as a minor component of the map unit with the 
Jarvie, Tolman, and Wanham series. A considerable 
portion of the Seibert soi1 in the Tawatinaw Map 
Sheet has sufficient depth of peaty surface to war- 
rant a peaty phase designation. 

At the present time virtually no cultivation exists 
on areas of Seibert soil. Because of the wet con- 
ditions which persist for much of the growing season, 
it is usually not practical to improve this soi1 for 
forage trop purposes. It does, however, have some 
value as native pasture. For put-poses of agriculture 
this soi1 has been classed as Capability Class 6. This 
soi1 has been rated as Pasture which, from a practical 
point of view, cannot be improved (Class 2). 
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Snipe Series (Sn) 
Snipe soi1 covers 0.1% of the total map sheet 

acreage. It is found only in the northern portion of 
the map sheet, primarily as small isolated patches 
associated with areas of lacustrine deposits. There is 
a significant amount of Snipe soi1 northeast of Lac 
La Biche. 

Soi1 development has taken place on clayey deposits 
primarily of lacustrine origin. These poorly drained 
soils are found on level to depressional topography, 
where they support a vegetative caver consisting main- 
ly of willow and some black spruce. 

This soi1 is classified as a Low Humic Eluviated 
Gleysol. The profile has a fairly thick organic mat 
overlying 1 to 2 inches of dark grayish brown Ahe 
horizon consisting of a granular, friable silt loam 
material. Below this the Aeg horizon is light gray in 
color with yellowish brown mottles. This horizon has 
a silt loam texture and a firm platy structure. Usually 
an ABg horizon, grayish brown in color, forms a 
transition horizon to the Btg horizon at about 8 inches 
below the surface. This horizon is gray in color, has a 
fïrm blocky structure, a clay texture, and often has a 
waxy appearance. Usually the Btg horizon is about 
10 inches thick and grades through a darker gray BCg 
horizon into the Ckg horizon at about 30 inches be- 
low the surface. Both of these horizons have a clay 
texture. The Ckg horizon has a dark grayish brown 
color and is weakly calcareous, thus accounting for its 
mildly alkaline reaction. The noncalcareous Upper 
horizons are usually medium to strongly acid. 

The Snipe soils mapped in this sheet are quite 
uniform. Any variations that do occur are reflections 
of the soils with which they are associated. Generally 
the Snipe soils were found in such close association 
with either the Maywood series on stone-free lacustrine 
deposits, or the Grandin series on stony lacustrine- 
like till, that separation was impractical. For this 
reason Snipe soils appear as a minor component of 
the map unit. 

Some cultivation is being practiced in Snipe soi1 
areas, primarily because of the associated soils of 
higher agricultural potential. This soi1 does, however. 
have an associated frost hazard, it is therefore best 
suited for forage crops or improved pasture. For pur- 
poses of agriculture the Snipe soi1 has been classed 
as Capability Class 5. This soi1 has been given a 
productivity rating of Poor to Fair arable (Class 4). 

Stony Athabasca (St. Ah), Stony Lavesta (St. Lt), 
Stony Ponoka (St. Pk), Stony Rimbey (St. Rb) 

These soils are relatively unimportant since they 
form less than 0.1% of the total acreage within the 
Tawatinaw Map Sheet. They are stony phases of 
their respective series, with which they usually occur. 
Profile characteristics are similar to those of their 
stone-free counterparts, except of course for the stone 
content. These stones seem to be on the surface only 
and do not form a part of the material on which they 

rest. These stones are generally rounded and sub- 
rounded fragments averaging about 10 to 12 inches 
in diameter. A few larger stones do occur which are 
up to 2 ft in diameter. 

In their natural state these stony soils have no 
agricultural value other than native pasture. If, how- 
ever, these stones were picked, if this were in fact 
possible, these soils would probably be of equal agri- 
cultural value to their stone-free counterparts. Con- 
sidering these soils in their natural state only, they 
would be rated for agriculture as Capability Class 
6. Within the Productivity Rating System these soils 
are rated as Pasture where improvement is not 
practical (Class 2). 

Tawatinaw Series (Tn) 
The Tawatinaw series comprises approximately 

3.7% of the acreage within the Tawatinaw Map Sheet. 
This soi1 is found throughout, with the exception of 
the chernozemic areas in the southern portion. Al- 
though of general distribution within the Gray Luvisol 
areas, there are a number of locations where this 
soi1 is more widespread than elsewhere. The area 
in which this soi1 is of greatest occurrence lies along 
the east side of the Tawatinaw River, extending east- 
ward from the river for about 6 or 8 miles, Closer to 
the town of Athabasca this soi1 is found on the west 
side of the Tawatinaw River. A discontinuous ex- 
tension of this area occurs along the Athabasca 
River to the north and northeast of Athabasca town. 
Lesser and more isolated occurrences of the Tawatinaw 
soi1 may be found in the general area between 
Skeleton Lake and North Buck Lake, as well as in the 
area surrounding Steele Lake. 

The Tawatinaw profile has developed on till of 
somewhat coarse texture with considerable vertical 
and horizontal variability. Furthermore, this soi1 is 
found on a variety of slopes, ranging from the gently 
undulating topography of the ground moraine, to the 
rolling topography of the dead ice moraine. The 
Tawatinaw soi1 located in the area of flutings (Figure 
38) also has topography, ranging from undulating to 
rolling. Regardless of the type of topography on which 
this soi1 is found, it is classed as a welldrained soil, 
and has a tree caver composed primarily of aspen 
poplar, and an occasional white spruce or birch. 

The Tawatinaw soi1 is classifïed as an Orthic Gray 
Luvisol. It has several inches of leached material, 
which is usually sandy loam and is weakly structured. 
The transition AB horizon is generally thicker than 
the equivalent horizon in a finer textured Orthic Gray 
Luvisol. A fairly pronounced Bt horizon of sandy clay 
loam, is often hard and baked in an exposed road 
tut. This horizon is about 10 inches thick and grades 
into the BC horizon which is about 12 to 14 inches 
thick. Textures usually become coarser with depth 
grading into sandy loam in the Ck horizon at about 
3 ft. A brown to dark brown color is characteristic 
of the major portion of this profile. Medium acidic 
conditions generally prevail above the mildly alkaline 

86 REPORT S-72-29 



lime horizon. Stones of variable size and number are 
always present within this profile, particularly in the 
B and lower horizons. 

The following describes a Tawatinaw profile 
located a few miles east of Rochester. It represents 
the average profile in terms of texture, and as such 
would be representative of about 60 to 70% of the 
Tawatinaw soi1 mapped in this sheet. 
L-H-l to 0 inches, black (IOYR 2/ 1 m) semidecom- 

posed organic matter; abrupt, smooth boundary; 1 to 
3 inches thick; slightly to medium acid. 

Ae-0 to 7 inches, brown (10YR 5/3 m, 6/3 d) sandy loam 
to loamy Sand; very weak, fine platy to single grain; 
loose; clear, wavy voundary; 4 to 8 inches thick; neutral 
to slightly acid. 

BA-7 to 12 inches, dark yellowish brown (IOYR 4/4 m) 
sandy loam; weak, fine subangular blocky; friable; a 
few grave1 size pebbles; gradua], wavy boundary; 4 
to 7 inches thick; slightly to medium acid. 

Bt-12 to 20 inches, dark brown to brown (IOYR 4/3 m) 
sandy loam; weak to moderate, fine subangular blocky; 
friable to firm; a few grave1 size pebbles; diffuse, wavy 
boundary; 8 to 12 inches thick; medium acid. 

BC-20 to 32 inches, dark brown (IOYR 3/3 m) sandy loam; 
weak to moderate, fine and medium subangular blocky; 
friable to firm; a few stones; a few coal concretions; 
clear, wavy boundary; 10 to 16 inches thick; medium 
acid. 

Ckl-32 to 52 inches, dark grayish brown (IOYR 4/2 m) 
sandy loam; weak, medium subangular pseudo blocky; 
friable to firm; grayish brown, lime accumulations along 
old root channels, moderately calcareous; a few coal 
concretions; a few stones; diffuse, wavy boundary; 18 
to 30 inches thick; mildly alkaline. 

Ck2-52 to 70 inches, dark brown (IOY R 3/ 3 m) sandy loam; 
weak, medium and coarse subangular pseudo blocky; 
friable; a few coal concretions; weakly calcareous; a few 
stones; mildly alkaline. 

There is probably more variability in the Tawat- 
inaw profile than there is in any other single series 
within the Tawatinaw Map Sheet. This variability is 
limited primarily to one profile characteristic, namely 
texture. As previously mentioned, this variability 
exists in both vertical and horizontal directions with 
extreme changes occurring over relatively short 
lateral distances. During the course of this soi1 survey, 

a direct relationship became evident between topo- 
graphy and coarseness of materials. In locations of 
smoother topography the Tawatinaw profiles were 
finer textured, having loam to sandy loam surface 
textures, with sandy clay loam to clay loam subsur- 
face textures. Furthermore, less profile variability 
was found to exist between one location and an- 
other. Such an area was mapped just east of the 
town of Athabasca. 

The situation just described is the minority situa- 
tion within this map sheet. In other areas of Tawat- 
inaw soil, the topography is much rougher and the 
profile textures are sandy loam to loamy sand, and 
show increased variability. The area associated with 
the Tawatinaw River generally has topography rang- 
ing from gently rolling to rolling. This area has a 
combination of a subdued form of the topography 
associated with dead ice moraine, and the ridge-like 
land forms associated with fluted topography. To- 
wards the north end of this area, just south of the 
town of Athabasca, these flutings are more pro- 
nounced and lacustrine deposits are found between 
the ridges, and the Maywood soi1 has formed. Much 
of this area has an overlay deposit of loamy sand 
and sometimes grave1 of variable depth, which is 
probably of alluvial origin. Since it was not possible 
to separate these areas they were included in the 
mapping unit. Thus it Will be noted that the Tawat- 
inaw series is associated with the Codesa complex 
as well as the Edwand and Clouston series. In ad- 
dition the Cooking Lake and Uncas series form a part 
of the mapping unit where profile development has 
taken place on till of clay loam texture. 

In the area northeast of Athabasca, where fluted 
topography was most pronounced, the coarser tex- 
tured Tawatinaw soi1 was more prevalent. In some 
instances it was difficult to determine whether the 
material was actually a coarse-textured till, alluvial, 
or outwash. This necessitated the inclusion of vary- 
ing amounts of the Clouston series and the Nicot or 
Codesa complex, as was done in the fluted area to 
the southwest. 

The remainder of the areas containing Tawatinaw 
soils cari best be described as having a low relief 

TABLE 40-Analysis of a Tawatinaw Soi1 

Hor- 
izon 

Exchangeable Particle Size Distribution 
Cations Total % 

% Exchange % % % Silt Available 
Depth pH % org. C/N % % % % % Capacity Ca/Na Base CaCOj Sand .05- % Clay Tex- Moisture 
inches (H,(I) N C Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv. >.05 mm .OO2 mm <2u 4.2~ ture % 

- - - - - L-H 1-O 6.1- _ - _ - - 22Tr. 4 70 4 32.1 78 

Ae o-7 6.6 0.02 0.30 15.0 20 2 3 65 10 3.2 52 80 - 71 25 4 1 SL - 
‘BA 7-12 6.1 0.04 0.47 11.8 14 2 2 69 13 9.7 40 84 - 62 24 14 7 SL 8.1 

Bt 12-20 5.9 0.03 0.44 14.7 Il 1 2 76 10 11.5 61 88 - 60 24 16 10 SL 7.6 

BC 20-32 5.7 - - 62 23 15 9 SL 7.7 - - 10 1 2 80 7 11.0 92 90 
32-52 7.6 - - 22 13 4 - SL 9.6 Ckl - - - - - - - - 

Ck2 52-70 7.7 _ - - 
cg ci; 

20 17 6 SL 9.4 _ - - - - - - . - 
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type of dead ice moraine. The textures are generally 
of the median type with less variability than exists 
elsewhere. In these areas the main soils associated 
with Tawatinaw are the Athabasca and Newbrook 
series in addition to those already mentioned. In 
addition it was necessary to include Fibrisols in many 
of the mapping units. 

The limited acreage of Tawatinaw soi1 presently 
being cultivated is located in those areas containing 
the finer textured type where better topography 
exists. Most of the Tawatinaw soi1 found in this map 
sheet is best suited for improved pasture or forage 
trop purposes, provided that nitrogen and phosphorous 
fertilizers are applied on a continued basis. For 
purposes of agriculture the Tawatinaw soi1 has been 
classed as Capability Glass 4 to 5. This soi1 has been 
given a productivity rating of Poor to Fair arable 
(Class 4). 

Tawayik Series (Tk) 
Soils belonging to the Tawayik series caver 0.2% 

of the Tawatinaw Map Sheet. This soi1 was found in 
one area only, lying between Colinton and Flat Lake, 
where a high percentage of lacustrine materials occur. 
Within this area the topography is gently undulating 
to undulating. This soi1 is moderately well drained, 
and has a tree caver which, under natural conditions, 
is composed primarily of aspen poplar, and other 
deciduous species of less frequent occurrence. 

The Tawayik series has been classified as a Dark 
Gray Luvisol. It usually has a thin layer of leaf mat 
on top of a very dark grayish brown Ahe horizon, 
3 to 5 inches thick, which has a clay loam texture, 
and a friable, fine granular structure. Below this is a 
2 to 3 inch thick Ae horizon which has a platy structure, 
a grayish brown color, and a silt loam texture. The Bt 
horizon usually occurs at 6 inches below the surface. 
It has a coarse prismatic macro structure which breaks 
easily to firm subangular blocks. The texture of this 
horizon is clay with a dark grayish brown color. 
Very often this horizon changes to a darker grayish 
brown color at about 16 to 18 inches below the surface. 
These horizons, developed on lacustrine materials, 
abruptly terminate at about 30 to 36 inches below the 
surface, at which depth the material is of till origin. 
This HC horizon is dark brown in color and has a 
clay loam texture, thus resembling the C horizon of 
many Athabasca soils. Above the till the lacustrine 
deposits usually are medium to strongly acid. 

Little variability in profile characteristics- exists in 
the Tawayik soils in this map sheet. The only vari- 
ability which does occur is in the depth to the under- 
lying till. As stated, the average depth is between 30 
to 36 inches, and ranges from 14 to 40 inches. In 
locations which have thin lacustrine deposits, incom- 
plete horizon sequences often occur in the Upper 
material. 

Tawayik soi1 was mapped in association with other 
lacustrine soils, among which are those developed 
on deeper lacustrine deposits. These are the Macola 

and Maywood soils in locations of good drainage, and 
the Raven and Sawdy soils in locations of poorer 
drainage. Also of some significance is the Gray Luvisol 
developed on thin lacustrine deposits, namely the Mi- 
quelon series. 

Tawayik soi1 is being farmed quite extensively. 
It is best suited to the production of coarse grains 
and forage crops. For a continued high level of pro- 
ductivity a normal fertilizer input must be main- 
tained. The Tawayik series has, for purposes of 
agriculture, been classed as Capability Glass 3. This 
soi1 has a productivity rating of Fairly Good to Good 
arable (Class 6). 

Tolman Series (TO) 
Soils of the Tolman series are widely distributed 

throughout the Tawatinaw Map Sheet, particularly 
in the more northerly Gray Luvisol areas. This soi1 
totals approximately 1.5% of the areal extent of this 
map sheet. Having developed on alluvial lacustrine 
deposits, its most frequent occurrence is along, and 
in association with stream channels. It occurs mainly 
as a minor associate with other soils and therefore 
few areas cari be characterized as being Tolman soi1 
areas. Its greatest occurrence is along Pine Creek. 
It is a well drained soil, most often located on gently 
undulating topography, but it cari be found on gently 
rolling topography. Tree caver is mainly of the de- 
ciduous variety, in which aspen poplar predominates. 
In a few locations white birch are competing success- 
fully with aspen poplar for numerical supremacy. 

The Tolman series is classified as an Orthic Gray 
Luvisol. It has a few inches of leaf litter over a fairly 
thick, leached Ae horizon of silt loam texture. The 
Bt horizon is relatively thick, has a yellowish brown 
color and a friable subangular blocky structure. The 
BC horizon is of variable thickness, depending on 
the depth to lime. It usually occurs below 36 inches 
and is of low concentration. Colors gradually be- 
corne grayer with depth, along with a gradua1 de- 
crease in clay content. Above the mildly alkaline lime 
horizon, pH values range from slightly to medium acid. 

The following describes a Tolman profile located 
a few miles northeast of Jarvie: 

L-H-2 to 0 inches, very dark gray (IOYR 3jl m) semi- 
decomposed organic matter; abrupt, smooth boundary; 
1 to 3 inches thick; slightly acid. 

Ae-0 to 10 inches, pale brown (IOYR 6/3 m) silt loam; 
moderate, fine platy; very friable; clear, wavy boundary; 
4 to 10 inches thick; slightly acid. 

Bt-10 to 28 inches, yellowish brown (IOYR 5/4 m) silty 
clay loam; moderate, medium subangular blocky; friable; 
few, thin clay films on ped surfaces; diffuse, wavy bound- 
ary; 10 to 20 inches thick; strongly to medium acid. 

BCgj-28 to 41 inches, light olive brown (2.5Y 5/4 m) 
silty clay loam; common, coarse, faint olive brown 
mottles; amorphous; gradual, wavy boundary; 10 to 30 
inches thick; medium to slightly acid. (This horizon 
usually not gleyed.) 
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CkI-41 to 75 inches, grayish brown (2.5Y 512 m) silt irregular band from 3 to 10 miles wide, stretching 
loam; amorphous; weakly calcareous; diffuse, wavy roughly from Smoky Lake through Newbrook, Thor- 
boundary; 12 to 36 inches thick; mildly alkaline. hild, and Nestow to Jarvie on the west side of the 

Ck2-75+ inches, olive brown (2.5Y 4/4 m) silty clay loam; sheet. Another area containing a high percentage of 
amorphous; very weakly calcareous; mildly alkaline to Uncas soi1 is located in the southwest corner of this 
neutral. map sheet. 
Some variability does exist in Tolman soils from 

one location to another. This variability is confined 
to texture, and cari be attributed to the textural 
characteristics of the soils with which it is associated. 
As indicated, its most frequent texture is loam to 
silt loam, but textural extremes of sandy loam and 
silty clay loam do occur. These textural variations 
are less noticeable on the surface than they are in 
the subsoil, where a clay loam texture is more 
common. 

Uncas soi1 has formed on till of Edmonton forma- 
tion origin. Although it is found on a variety of 
topography ranging from undulating to strongly roll- 
ing, its main occurrence is in areas of undulating to 
gently rolling ground moraine. It is a moderately 
well drained soi1 which, under natural conditions, is 
covered mainly by aspen poplar, and lesser amounts 
of other deciduous species. 

Along Pine Creek, associated soils are mainly those 
of similar parent materials, namely the Fawcett and 
Jarvik series, with lesser amounts of the Maywood 
series. In the more sandy areas along this creek, 
Tolman soi1 is associated with the Nicot and Codesa 
complexes. Elsewhere in this map sheet, the Tolman 
soi1 is associated with the Rimbey, Codner, and 
Wanham soils, a11 derived from similar parent mate- 
rials. In this area Tolman soils are also associated 
with soils of differing parent materials namely the 
Glory, Athabasca, Culp, and Edwand series. 

It is estimated that more than half the acreage 
of Tolman soi1 is under cultivation. This soi1 is suited 
for the production of coarse grains and forage crops. 
It must, however, have a continued input of good 
management, with particular emphasis on nitrogen 
and phosphorous fertilizers, in order to maintain 
adequate productivity levels. For purposes of agricul- 
ture this soi1 has been classed as Capability Class 
3. Within the Productivity Rating System the Tolman 
soi1 is rated as Fairly Good to Good arable (Class 6). 

The Uncas soi1 is classified as a Dark Gray 
Luvisol. It has an A horizon which is black in the 
Upper portion, grayish brown in the lower portion, 
and has a total thickness of about 6 inches. Below 
this is a leached Ae horizon of 2 to 3 inches. The 
brownish Bt horizon is up to 18 inches thick with a 
clay loam texture and a well developed subangular 
blocky structure. In the lower portion of the Bt hori- 
zon, colors become grayer, with a decrease in clay 
content and a corresponding increase in sand con- 
tent. The subangular blocky structure also becomes 
less pronounced. Usually a mildly alkaline Ck horizon 
of relatively low lime content occurs at about 3 to 4 
ft below the surface. The solum of the Uncas profile 
is usually medium to strongly acid. 

The following describes an Uncas profile located 
about 7 miles north of Waskatenau: 

L-H-2 to 0 inches, semidecomposed organic matter; abrupt, 
smooth boundary; 1 to 3 inches thick; slightly acid to 
neutral. 

Uncas Series (Un) 
Soils included in this series occupy approximately 

2.9% of the total acreage within the Tawatinaw Map 
Sheet. Their occurrence is- limited to the south half 
of the map sheet, where they are found within a 
transitional zone between Chemozemic and Luvisolic 
soils. This zone forms more or less a continuous and 

Ah-O to 2 inches, black (10YR 2/ 1 m) loam; weak, fine 
granular; very friable; clear, wavy boundary; 1 to 6 
inches thick; slightly to medium acid. 

Ahe-2 to 5 inches, very dark grayish brown (IOYR 3/2 m) 
silt loam; weak, fine platy to fine granular; very friable; 
clear, smooth boundary; 3 to 8 inches thick; medium to 
strongly acid. 

Ae-5 to 7 inches, pale brown (IOYR 6/3 m) silt loam; 
moderate, fine platy; very friable; clear, smooth bound- 
ary; 2 to 6 inches thick; strongly to medium acid. 

TABLE 41-Analysis of a Tolman Soi1 

H or- 
izon 

% 
Depth pH % Org. 
inches(H,O) N C 

Exchangeable Particle Size Distribution 

Cations Total % 
Available Exchange % % % Silt 

C/N % % y0 % % Capacity Ca/Na Base CaC03 Sand .05- % Clay Tex- Moisture 

Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.>.OS mm .002 mm <2u <.2u turc % 

L-H 
Ae 
Bt 
BCgi 
Ckl 
Ck2 

2-O 6.5 - - 
O-10 6.2 0.07 1.00 

10-28 5.5 0.04 0.55 
28-41 6.0 - - 
41-75 7.5 - - 

75+ 7.4 - - 

- 12 1 3 84Tr. 72.3 
14.3 22 1 5 70 2 9.8 
13.8 13 1 3 72 11 18.4 
- 8 1 27316 18.3 
- ____- - 
- --- -_ - 

- 
- 

87 - - 
78 - 27 
87 - 15 
91 - 13 
- 5.7 12 
- 2.1 12 

- - 
62 11 
56 29 
58 29 
62 26 
58 30 

- - 7.3 
4 SiL 10.5 

19 SiCL 11.0 
16 SiCL 14.2 
13 SiL 16.4 
15 SiCL 14.8 
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AB-7 to 10 inches, brown (IOYR 5/3 m) silt loam to loam; 
moderate, fine subangular blocky; friable; gradual, wavy 
boundary; 0 to 4 inches thick; strongly acid. 

Btl-10 to 19 inches, yellowish brown (IOYR .5/4 m) loam 
to clay loam; moderate, medium subangular blocky; 
firm; common, thin clay films on ped surfaces; a few 
stones; gradual, wavy boundary; 6 to 12 inches thick; 
medium to strongly acid. 

Bt2-19 to 27 inches, brown (10YR 5/3 m) loam to clay loam; 
moderate, medium subangular blocky; firm; few‘ to 
common, thin clay films on ped surfaces; a few coal 
and small iron concretions; some stones; gradual, wavy 
boundary; 6 to 12 inches thick; neutral to slightly acid. 

BC-27 to 40 inches, dark grayish brown (IOYR 4/2 m) 
loam to sandy clay loam; weak, medium subangular 
blocky; friable; a few coal and iron concretions; some 
stones; diffuse, wavy boundary; 10 to 16 inches thick, 
neutral. 

Ck-40 to 54 inches, grayish brown (IOYR 5/2 m) sandy 
loam to sandy clay loam; amorphous; a few iron and 
coal concretions; weakly calcareous; some stones; mildly 
alkaline. 

Apart from the usual variability in thickness of 
horizons, other profile characteristics of the Uncas 
soi1 remain fairly uniform from one location to an- 
other. In locations where this soi1 is closely associated 
with other series and intergrades to them, the in- 
fluence of these associated soils may be reflected in 
the Uncas profile. In the southwest corner of the 
sheet, where soils of the Solonetzic Order are prev- 
alent, some of the Uncas profiles have stronger 
structured Bt horizons than elsewhere. In this area 
Uncas soi1 was mapped in association with such 
series as La Nonne, Nakamun, Dnister, and Namepi, 
a11 of which exhibit some degree of Solonetzic devel- 
opment. 

Elsewhere within this map sheet the Uncas soils 
more closely resemble the normal profile described. 
Associated soils are primarily those of a similar parent 
material which exhibit different profile development 
or degree of development. These are the Angus Ridge, 
Falun, and Cooking Lake series among the well 

drained soils, and the Egremont, Onoway, and 
Mapova series, a11 more poorly drained soils. 

Cultivation is fairly extensive in Uncas soi1 areas 
within this map sheet. Choice of crops includes a11 
the cereal grains, however with wheat production 
there is a possibility of frost damage during some 
years. This soi1 requires continued fertilization, par- 
ticularly with nitrogen, to correct its lower than 
optimum level of natural fertility. For agricultural 
purposes the Uncas soi1 has been classed as Capabil- 
ity Class 3. It has a productivity rating of Fairly 
Good to Good arable (Glass 6). 

Ukalta Series (Uk) 
This soi1 is relatively insignificant as only 0.1% of 

the map sheet acreage was mapped as belonging to 
this series. Its occurrence is limited to the extreme 
southern portion where it occurs along the Redwater 
River and the North Saskatchewan River. Profile 
development has taken place in alluvial aeolian 
material deposited as a thin overlay on till or residual 
material. Within this map sheet its occurrence is 
limited to gently undulating topography. This rapidly 
drained soi1 supports a tree caver of predominantly 
aspen poplar, along with other scattered deciduous 
varieties. 

The Ukalta series is classified as an Orthic Black 
Chernozem. It has a sandy loam Ah horizon, about 
12 inches thick, with a very friable granular structure. 
Often the lower portion of this horizon changes to a 
dark grayish brown color just above the yellowish 
brown Bm horizon. The texture of the Bm horizon 
is usually sandy loam to sandy clay loam in material 
with a weak prismatic structure, which breaks easily 
to friable subangular blocks. This horizon is usually 
about 16 to 20 inches thick. At about 24 to 30 inches 
below the surface there is an abrupt break to the 
underlying IIC horizon which is usually clay loam 
till of Edmonton formation origin. pH values in the 
Upper materials are usually in the neutral to slightly 
acid range while that of the underlying till is mildly 
alkaline. 

TABLE 42-Analysis of an Uncas Soi1 

Hor- 
izon 

% 
Depth PH % erg. 
inches(H*O) N C 

Exchangeable Particle Size Distribution 
Cations Total % 

Exchange % % % Silt Available 
C/N % % % % % Capacity Ca/Na Base CaC03 Sand .os- % Clay Tex- Moisture 

Ratio H Na K CaMgme/ 100 g Ratio Sat. Equiv.>.OS mm .002 mm <2u <.2u ture % 

L-H 2-o 6.5 1.72 - - 7117318 104.0 - 92 - - - - - - - 
Ah o-2 6.1 0.60 8.28 13.9 16 1 2 67 14 31.8 13.5 83 - 34 46 20 - L - 
Ahe 2-5 5.6 0.06 1.18 21.1 26 2 1 59 12 11.8 37 73 - 30 56 14 - SiL - 
Ae 5-7 5.5 0.05 0.48 9.6 20 4 1 59 16 7.7 13 79 - 27 63 10 - SiL - 
AB 7-10 5.3 0.05 - - 21 5 1 54 19 11.7 10 79 - 26 54 20 - SiL - 
Btl 10-19 5.5 0.05 - - 8 7 16024 17.3 9 91 - 37 39 24 - L-CL - 
Bt2 19-27 6.6 0.04 0.35 9.2 4 6 2 62 26 16.0 9 96 - 36 40 24 - L-CL - 
BC 27-40 7.1 0.04 - - - 5 2 63 30 18.1 11 100 0.2 44 29 27 - L-XL - 
Ck 40-54 7.5 - - - - - - - - - - - 4.5 52 28 20 - L-SCL - 
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Although similar in many respects to the Peace 
Hills soil, the Ukalta soi1 is finer textured and has a 
HC horizon within the 40 inch depth. In this map 
sheet the sandy loam member only was mapped, and 
its other profile characteristics are relatively uniform, 
with the exception of the depth to, and nature of, 
the underlying IIC horizon. The depth of overlay 
varies from 12 to 40 inches, and the IIC horizon is 
either till or residual material. In the area along the 
Redwater River the underlying material is till and the 
associated soils are Redwater and Angus Ridge. In 
one small area along the North Saskatchewan River, 
the Ukalta soi1 is the minor component of the map 
unit in association with Kavanagh soil, the major 
component. In this area the underlying HC horizon 
is residual material. 

The Ukalta soils in this map sheet are almost 
completely cultivated. Coarse grains and forage crops 
are the crops best suited to this soil. TO insure 
adequate returns proper management is essential, such 
as continued fertilization and steps to prevent wind 
erosion. The Ukalta series has been placed in Capabil- 
ity Class 3 for agriculture. It has been given a pro- 
ductivity rtiting of Fair to Fairly Good arable (Class 5). 

Wabash Series (Wbh) 
The Wabash series was mapped only along the 

east side of the Pembina River. Here its areal extent 
comprises approximately 0.1% of the total map sheet 
acreage. This soi1 has developed on stone-free 
lacustrine deposits in locations of level to gently 
undulating topography where conditions of imperfect 
drainage exist. Tree caver is dominated by balsam 
and aspen poplar along with considerable numbers of 
willow. 

This soi1 has been classified as a Gleyed Eluviated 
Black Chernozem. It has about 4 inches of black Ah 
horizon in which a few yellowi?h brown mottles occur. 
This horizon has a clay loam texture and a fine 
granular structure. Below this is a 1 to 2 inch thick 
Ae horizon showing some evidence of gleying. It has 
a dark grayish brown color, a platy structure, and 
usually a silt loam to silty clay loam texture. The Bt 
horizon has a weak columnar structure which breaks 
to subangular blocks. This horizon is usually about 
16 to 18 inches thick and has a silty clay texture. 
There is usually a graying of color in the lower por- 
tions of this horizon. A silty clay Ck horizon, of low 
lime content, usually occurs at about 36 to 40 inches 
below the surface. Weakly acid conditions prevail 
throughout this profile except for the mildly alkaline 
Ck horizon. 

The Wabash soi1 in this map sheet is uniform in 
appearance. Some slight textural variations do occur 
in a few locations, which is reflected in the mapping 
unit by including the Rimbey series. Poorer drainage 
conditions are reflected by the inclusion of Raven 
as an associated soi1 in the mapping unit. 

Wabash soils are quite extensively cultivated. They 
are capable of producing any of the cereal crops 

normally grown in this region. For purposes of agricul- 
ture the Wabash series has been classed as Capability 
Class 2. This soi1 has been given a productivity rating 
of Good to Very Good arable (Class 7). 

Wanham Series (Wm) 
This soi1 has been mapped only in the north half 

of the Tawatinaw Map Sheet. In total it forms approx- 
imately 0.3% of the map sheet acreage. It occurs 
in widely separated areas, mainly as a minor com- 
ponent of the soi1 landscape. There are, however, 
two general areas in which it does occur in higher 
proportions than elsewhere. One area is north of 
Athabasca town, the second along Pine Creek where 
it empties into the La Biche River. 

The Wanham soi1 has developed on alluvial lacus- 
trine material in locations of level to depressional 
topography where poorly drained conditions prevail. 
Vegetative caver is composed primarily of willow. 

The Wanham soi1 is classified as a Low Humic 
Eluviated Gleysol. It usually has a thin L-H horizon 
over a thin to absent Ah horizon, which has a very 
dark brown to black color. This horizon has a loam 
texture and a weak granular structure. Below this the 
Aeg horizon is usually about 3 to 4 inches thick, and 
has a light gray color with yellowish brown mottles. 
In addition this horizon has a fine sandy loam texture 
and a platy structure. The dark grayish brown Btg 
horizon also has yellowish brown mottles. The texture 
of this horizon is usually silty clay loam and it has 
a firm subangular blocky structure. This Btg horizon 
is 6 to 8 inches thick: below which there is a 3 to 5 
inch thick transition BCg horizon, gray in color and 
mottled. At about 2 ft below the surface, a silt loam 
horizon of low lime content is encountered, in which 
yellowish brown streaks and mottles occur. Often 
this lime horizon is at much greater depths. The 
Wanham profile generally has pH values in the 
medium acid range except for the lime horizon which 
is usually mildly alkaline. 

Little variation exists between soils of the Wanham 
series from one location to another. Surface textures 
range from sandy loam to silt loam, which usually 
is a reflection of textural variations within the parent 
material. The Wanham soils mapped north of Atha- 
basca town are closely associated with soils of 
till parent material, while those mapped along Pine 
Creek are associated with soils of alluvial lacustrine 
parent material. In almost a11 locations, this soi1 
occurs in such close association with other soils, that 
complex mapping units are necessary. Furthermore 
it occurs in such low amounts that it must form a 
minor component of the mapping unit. North of 
Athabasca the Wanham soi1 is associated with the 
Newbrook and Seibert series, while along Pine Creek 
associated soils are the Jarvie and Culp series. In a11 
thcse areas the Tolman series is the major soi1 asso- 
ciate. 

Some Wanham soi1 areas are being cultivated 
where association is with soils of a higher agricul- 
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tural potential. This soi1 is best suited to forage 
trop production and improved pasture purposes. Be- 
cause of its position in the landscape, with a poten- 
tial frost hazard, it is ill-suited for cereal trop 
production. For purposes of agriculture soils of the 
Wanham series have been rated as Capability Class 
5. A productivity rating of Poor to Fair arable 
(Class 4) has been assigned to this soil. 

Winston Series (Ws) 

Approximately 0.1% of the Tawatinaw Map Sheet 
was mapped as the Winston series, in an area south- 
east of Missewawi Lake. Soi1 development has taken 
place on the fine-textured till which is concentrated 
in this general area. The Winston soi1 is moderately 
well drained, and is situated in an undulating to 
strongly rolling landscape pattern. Its tree caver is 
similar to that of the Grandin soil; primarily aspen 
poplar, and an occasional white spruce. 

The Winston soi1 has been classified as a Dark 
Gray Luvisol. Its 2 to 3 inches of dark grayish brown 
Ahe, has a weak granular structure and a silt loam 
texture. Below this the 2 to 3 inch thick Ae horizon 
is grayish brown in color and has a sandy loam to 
loam texture and a fine platy structure. An AB hori- 
zon is usually present, which is brown to dark brown 
in color and has a clay loam texture. The Bt horizon 
cari usually be divided into two horizons, the Upper 
portion having a coarser subangular blocky structure 
than the lower portion. Both horizons are dark brown 
in color and both have a clay loam to clay texture. 
The total thickness of the Bt horizon is usually about 
15 to 20 inches. At about 24 to 30 inches the soi1 
becomes dark grayish brown in color, and decreases 
in clay content. Rarely is any lime found in this 
medium to strongly acid soil. 

The Winston soils within this map sheet are very 
uniform with little variability in profile character- 
istics. They a11 possess the minimal 2 to 3 inch thick- 
ness of Ahe for classification as Dark Gray Luvisols. 
For this reason they have been mapped as minor 
components of the mapping unit with their Gray 
Luvisol counterpart, the Grandin series. The Mapova 
series is also associated with this soi1 in locations of 
poorer drainage. 

Cultivation is fairly extensive in Winston soi1 areas. 
Choice of crops is limited to coarse grains and forage 
crops. For continued good returns a11 crops should 
receive adequate fertilization. The Winston soi1 has 
been classed as Capability Class 4 for agriculture. 

It has been rated as Fair to Fairly Good arable (Class 
5) within the Productivity Rating System. 

Winterburn Series (Wb) 

Less than 0.1% of the Tawatinaw Map Sheet was 
mapped as the Winterburn series. Its occurrence is 
limited to a small area southeast of Vimy, where it 
is found on undulating to strongly rolling topography. 
Soi1 development has taken place on stone-free pitted 
deltaic deposits which are usually lime free to great 
depths. This is a well drained soi1 with a deciduous 
tree caver of mainly aspen poplar and a few birch. 

The Winterburn series is classified as an Orthic 
Dark Gray Chernozem. It consists of a very dark 
grayish brown Ah horizon about 14 inches thick. This 
horizon has a loam texture and a weak coarse pris- 
matic structure, which breaks easily to a fine granular 
structure. Below this the grayer Ahe horizon extends 
to about the 24 inch depth. This horizon has a sandy 
loam texture and a medium granular structure. Often 
the entire A horizon has a blotchy appearance, which 
suggests differential degradation. The B horizon of silt 
loam has an Upper 8 inch portion with a dark yellow- 
ish brown color and a lower portion with a yellowish 
brown color. The Upper B has a prismatic structure 
which breaks to weak subangular blocks. A similar 
structure in the lower B horizon is somewhat weaker 
and less well defined. This material extends into the 
brown C horizon at 42 inches or deeper. The silt 
loam texture persists in the C horizon, which often is 
layered or banded with alternating bands of silt loam 
and fine sandy loam. The entire Winterburn profile 
has pH values in the medium to slightly acid range. 

The Winterburn soils within the Tawatinaw Map 
Sheet are a11 of uniform appearance in the A and B 
horizons. Some variability does exist in the C horizon 
where the presence or absence of banded material 
Will determine the overall texture of this horizon. 
The area outlined as Winterburn on the soi1 map 
is a relatively “pure” area, having no inclusions of 
other soi1 series, an unusual situation in most soi1 
areas established by a reconnaissance soi1 survey. 

Cultivation of Winterburn soi1 within this map 
sheet is limited to the areas where topography is 
not a limiting factor. Al1 cereal and forage crops 
normally grown in this region cari be included in the 
trop rotation. It is essential, however, to apply fer- 
tilizers to maintain an adequate fertility level. For 
purposes of agriculture the Winterburn series has been 
classed as Capability Glass 2. This soi1 has a produc- 
tivity rating of Fairly Good to Good arable (Glass 6). 
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APPENDIX 

TAWATINAW MAP-ARE4 GEOLOGY 
Denis A. St-Onge 

Geological Survey of Canada 

The Tawatinaw map-area in north-central Alberta was over- 
ridden at least twice by the continental ice-sheet SO that the area 
is mantled by drift ranging in thickness from a few feet to over 
150 ft. Bedrock outcrops are scarce except in the southwest corner 

of the area where drift thickness is generally less than 10 ft. 
Bedrock outcrops are found also along the steep valley walls of 
the Athabasca and North Saskatchewan rivers. 

Bedrock (Figure 37) 

The Tawatinaw map-area is on the eastern limb of the Alberta 
syncline, or of the Central Alberta Basin (Feniak, 1944, p. 16; 
McCrossan and Glaister, 1966, p. 185). The bedrock dips gently to 
the southwest, SO that successively younger units appear in that 
direction. 

The LaBiche Formation is the oldest bedrock unit to outcrop 
within the map-area. Dark marine shales of this unit are found 
northeast of a line extending from Lawrence Lake to Athabasca 
(Feniak, 1944, p. 8; McCrossan and Glaister, 1966, p. 178). 

The Belly River Formation, stratigraphically above the 
LaBiche shales, underlies most of the map-area south of Athabasca. 
It is a non-marine “massive, buff to grey sandstone; grey shale 
and sandy shale; coal seams and bentonite” (Feniak, 1944, see map 
legend). 

The Bearpaw Formation, younger than the Belly River Forma- 
tion, appears at the surface in a belt approximately one mile wide 
south of Westlock and east of Vimy. It consists of dark marine 
shales. 

The youngest unit, the Edmonton Formation, outcrops around 
Picardville. in the southwest of the map-area. It is composed 
of “alternating beds of sandstone, shale and sandy shale, coal 
seams, and bentonite” (Feniak, 1944, see map legend). 

Surface deposits (Figure 38) 

Till blankets most of the Tawatinaw map-area, but minor 
deposits of lacustrine and fluvioglacial sediments are also present. 

A general relationship exists between the composition of the till 
and the underlying bedrock. This relationship is complex because 
more than one ice sheet has covered the area and, at present, 
cannot be used to determine till composition from bedrock or vice 
versa. 

The surface expression of till varies from gently rolling till 
plains to hilly,‘knob and kettle topography usually called recessional 
or hummocky moraine. Landforms composed primarily of till often 
reflect the mode of deposition of the till. 

Ground moraine normally is deposited at the base of active 
glacier ice. In this area, it varies in thickness from 2 to 20 ft, and 
forms the broad, gently rolling till plains that caver much of the 
area. 

A dense network of minor ridges and “prairie mounds” is asso- 
ciated with the surface till in the Tawatinaw lowland between 
White-Earth River, Redwater River and Bolloque Lake. Sections 
in borrow pits along the Clyde-Athabasca highway show ridges of 
till overlying stratified Sand and gravel. The stratified material is 
responsible for many of the dry dugouts in the area. The till of 
the ridges and prairie mounds probably originated as ablation 
material, or material let down from the surface of the melting 
ice as it stagnated. 

Several long, low till ridges oceur southwest of Spotted Horse 
Lake. The linearity of the ridges, and the fact that they sometimes 
cross each other, suggest that they are crevasse fillings formed of 
ablation till and minor amounts of outwash deposited in large 
crevasses in a disintegrating ice mass. 

Northeast of Meanook, in the Athabasca area, some elongated 
ridges of contorted till, silt, and Sand trend south-southwest. These 
are fluted features, probably formed by plastic flow of material at 
the base of an ice mass. The restriction of these features to the 
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south side of the Athabasca River valley is remarkable, and prob- 
ably indicates an ice re-advance over a small escarpment. Similar 
features are found near Missawawi Lake and east of Vimy. In all 
localities the orientation of the ridges indicates direction of ice- 
flow at the base of the last glacier; 12O W. of S. in the Athabasca 
area and 36” S. of E. in the Missawawi Lake area. 

Hummocky moraine, forming rough knob and kettle topography, 
is found on both sides of the Tawatinaw lowlands. In that moraine, 
till hills up to 100 ft high, small lakes, and marshy depressions 
abound. Sand and grave1 deposits are often associated with the 
moraine. The hummocky moraine probably resulted from debris- 
laden glacier ice melting in situ. Ridges on both sides of lake 
Amisk and south of Kikino are also associated with it. The ridges 
south of Kikino represent a large push moraine constructed by 
southwesterly flowing ice. Travel in these regions is difficult be- 
cause of heavy forest caver, and therefore mapping of surficial 
deposits is based largely on air photo interpretation. 

Extensive glacial-lake basins extend into the Tawatinaw region 
from the adjoining map-areas. Two categories of galcial lake 
deposits, based on relief characteristics, are distinguished, Flat to 
gently-rolling, siltclay plains resulted from deposition directly in 
glacial lakes. The sediments consist largely of varved clay and silt; 
they rarely exceed 10 ft in thickness. The other surface expression 
of lake deposits is as hummocky topography, mostly found in areas 
of silty lake sediments which were probably deposited on the top 
of, and in holes in, glacier ice. The deposits were left as knob 
and kettle topography upon melting of the ice. 

Fluvioglacial grave1 and Sand, deposited by streams flowing 
from the ice mass or by rivers flowing into glacial lakes are wide- 
spread. The sand has usually been reworked into dunes and sub- 
sequently stabilized by vegetation. The history of vegetation 
determined by Lichti-Federovich (1970, p. 940) indicates that trees 
were growing in the Lofty Lake area 11,400 Ci4 years ago 
(GSC-1049). 

The Dapp Creek-Redvjater River depression is a broad, shallow 
bedrock valley not completely obliterated by glacial drift. At one 
stage in the deglaciation of the area, water from a glacial lake 
east of Dapp flowed through the depression. As a result, bars of 
grave1 and sand were deposited and, as base level dropped, scour- 
ing occurred on the channel lloor. 

South-flowing water from the melting ice mass also carved 
numerous flat-floored, steep-sided channels that are a vivid con- 
trast to the broad depression described above. Some are more 
than 200 ft deep and one mile wide. The alluvium on the floor 
of the channel ranges in size from grave1 to clay. Slumping is 
common in the deeper channels because the soft bedrock of the 
walls cannot maintain the steep slopes. 

The walls of the North Saskatchewan and Athabasca valleys 
are also steep, and, in the case of the latter, scarred by slumping. 
Welldeveloped, gravel-covered terraces are present along the North 
Saskatchewan River. 
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Figure 37-Bedrock geology of the Tawatinaw Map Sheet 
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Figure 38-Surface deposits of the Tawatinaw Map Sheet 
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AGRICULTURAL ECONOMIC CONSIDERATIONS 

J. L. Knapp 
Economies Division 

Alberta Department ofAgriculture 

Soi1 and water form the main natural resource base for agri- 
cultural production. In deciding to locate in an area or to expand 
the land area of an existing farm, one must realize the integral 
part that soi1 plays in making a decision to purchase. The amount 
of land desired will depend on its natural productivity and the 
ability of the farmer to combine Land with other inputs such as 
seed, fertilizer and machinery to produce crops sufficient to yield 
an income consistent with the farm’s other alternatives. The Tawat- 
inaw Soi1 Map reveals the type of soi1 available to a prospective 
buyer. There are, however, other factors in addition to soi], that must 
be considered in a total farm operation. 

The investment required and the net return realized for the 
farming operation are important. The net return to the farmer is 
for capital retirement and living allowance. Farm management 
economists suggest that if a farmer desires a net income of $6,000 
annually, then the value of his agricultural products produced 
during that year should range from $15,000 to $25,000 depending 
on the cost structure and management of the farming operation. 
The investment required for a $6,000 annual net income should 
be around $100,000, again depending on such factors as the manage- 
ment ability of the operator. In the Tawatinaw Map Sheet area, 
less than ten per cent of the farmers have invested $100,000 or 
sel1 more than $20,000 worth of agricultural products annually. 
These factors would suggest that off-farm employment would be 
necessary to supplement the incomes of the remaining ninety per 
cent. 

Another factor to consider is the existing cropping pattern in 
the Tawatinaw Map Sheet area. Nearly one-half of the cultivated 
acres are used for production of cereal grains. Hay and pasture 
account for about one-quarter of the improved acres, with the 
remaining twenty-five per cent being used for silage production, 
other crops, and summerfallow. About threequarters of the total 
area is cultivated. The majority of the cereal grains are produced 
in the southern portion of the area while most of the hay, pasture 
and unimproved acres occur in the northern portion of the Tawat- 
inaw Map Sheet area. Most of the cereal grains produced are 
sold as grain while the remainder is marketed through fattened 
livestock. 

Livestock produced in the Tawatinaw Map area consist mainly 
of cattle and hogs. The northern portions of the area tend to 
specialize in feeder cattle production. on a cow-calf basis, where 
hay and pasture are most predominant. The southern portions of 
the area produce most of the hogs because feed grains are pro- 
duced there and are readily available. Also most of the fat cattle 
are produced in this area. 

A final factor that must be considered in the total farm opera- 
tion is the availability of markets and services. Markets must be 
readily accessible for farm produce, and services must be available 
for enhanced agricultural production and general family living. 
Two railway companies have railroads in the area and there are 
three paved highways plus numerous secondary ones along which 
agricultural products flow to the market. The largest nearby market 
is that of Edmonton, 

Interna1 to the Tawatinaw Map Sheet area are service centers 
which provide the goods and services required for production of 
farm products and needed for the social well-being of the residents 
in and around these centers. The largest of the centers are 
Athabasca, Lac La Biche, Smoky Lake and Westlock. Examples 
of the services afforded by these centers are farm implement and 
supply dealers, grocery and hardware stores, veterinarian services 
(except in Lac La Biche), auction markets in Athabasca and 
Westlock, banks, schools, hospitals, and police and fire protection. 
These services include those most salient for the efficient operation 
of both the farm and family. 

SOIL MANAGEMENT 
J. A. Carson and A. W. Goettel 

Soi1 and Feed Testing Laboratory 
Alberta Department of Agriculture 

Introduction: The predominant soi1 of the Tawatinaw Map Sheet 
is the Gray Luvisol interspersed with areas of peat (Organic) soils. 
There are also signifïcant areas of black and dark gray soils. The 
management of gray soils must differ considerably from other agri- 
cultural soils. The type of farm enterprise must be geared to 
recognizing the requirements of these problem soils, There is 
little Long term research conducted in this area to provide reliable 
information on soi1 management and soi1 fertility. However, con- 
siderable information is available in other areas of Alberta which 
cari be applied to the management of soils in the Tawatinaw 
Map Sheet. Some of the topography in the presently developed 
areas is level to depressional and as a result, soils are poorly 
drained. In years of normal and below normal rainfall, this is 
advantageous as growing crops are able to draw on sub-soi1 mois- 
turc. However, in years of above normal rainfall. crops cari suffer 
from excess moisture. 

Cropping: This area is subject to late spring and early fall 
frosts which limits the growing of late maturing crops, especially 
wheat. Forage crops for hay, pasture or seed are more desirable. 
Gray Luvisolic soils are low in organic matter and thus present 
a number of problems such as low inherent fertility. tendency to 
“bake” or trust and erode, especially by water. The growing of 
legumes and grass-legumes mixtures in rotation with annual crops 
is highly recommended for the following reasons: 
(i) Yield and nutritive quality, of all crops are greatly improved 
and more effective response is obtained from applied fertilizers. 
(ii) The problem of surface crusting or baking which prevents or 

retards seedling emergence is greatly reduced. 
(iii) Soi1 erosion is reduced by increasing water infiltration and 
preventing rapid run-off. 

Fertility and Productivity: The natural fertility of soils in the 
Tawatinaw Map Sheet is relatively low. Soi1 fertility refers to the 
supply of nutrients essential for plant growth. Some of the more 
important nutrients include nitrogen. phosphorous, potassium and 
sulphur. 

The best way to determine the fertility status of soi1 is to have 
the soi1 tested by the Soi1 and Feed Testing Laboratory in Edmon- 
ton. Soi1 analyses are determined for the essential nutrients: nitro- 
gen, phosphorous, potassium and sulphur. In addition, tests for 
soi1 pH (soi1 reaction), soluble salts, soi1 texture (amount of Sand, 
silt and clay), organic matter and free lime are also made to deter- 
mine if crops cari grow satisfactorily even when supplemented 
by fertilizers. 

Summaries of soi1 test results show that available nitrogen is 
very low. The results also show that available phosphorous, as shown 
in Figure 39, is low to medium in most soils, and available potas- 
sium, as shown in Figure 40, and sulphur may be defïcient in 
some minera1 soils. These soils require better than average soi1 
management, are limited in the choice of crops which cari be grown, 
and are subject to greater risk of climatic hazards. Crop yields 
on these soils Will be low unless forage crops are grown in rota- 
tion with cereals and adequate amounts of fertilizer containing 
nitrogen and phosphorous and in some cases potassium and 
sulphur are applied. Research by Canada Department of Agricul- 
ture at Athabasca from 1947-1958 and on similar soils in other 
parts of Alberta has shown that Gray Luvisolic soils cari be im- 
proved and may produce trop yields equal to some of the black 
soils. 

Peat Soils (Organic): A large portion of the Tawatinaw Map 
Sheet is covered by peat or Organic soils. They are found in 
depressional areas. Small areas of shallow peat are commonly 
cultivated in conjunction with minera1 soils. Larger areas are more 
difficult to handle and should be left in the native state or cropped 
to forage. Peat soils in their natural state serve as water reser- 
voir% delaying spring runoff and releasing water slowly to natural 
water courses. This is important as rapid runoff causes erosion 
and loss of water from cropped land. 
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> 6. ,b*,oc 
Mcdium 31 to 59 Ibs /oc 

LOW < 30 Ibs/ac 

l No Soi1 Test Data availablc 

Figure 39-Soi1 test values for Available Phosphorous computed from farm samples (O-6” depth) during the period 1965-71 

The development of peat soi1 areas for agricultural purposes 
has several limitations: 
(i) Variable in soi1 reaction from extremely acid to quite alkaline; 
only neutral to alkaline peats should be considered for cropping. 
(ii) Cold soi1 temperatures and a shorter frost-free period (as 
much as 10-15 days less than associated minera1 soils). 
(iii) Costly drainage may be necessary to lower the water table. 
(iv) A limited number of crops are suitable, mainly grasses for hay 
or pasture. 
For more information, see Publication 519, Farming Peat Soils in 
Alberta, available from your district Agriculturist. 

General Recommendations for Growing Crops: 
(i) Fallowing should be kept to a minimum in order to obtain and 
build up the organic matter content of Gray Luvisolic soils. 
(ii) Grasses and legumes should be included in any trop rotation. 
(iii) Careful selection should be made of crops to be grown on 
the imperfectly drained soils, keeping in mind that they are colder 
and maturity Will be slow. 

(iv) Adequate use of fertilizers is a prerequisite to good yields 
and trop quality. Nutrient deficiencies and other soi1 problems 
cari be evaluated by soi1 testing. Soi1 boxes and sampling informa- 
tion are available at your District Agriculturist’s office or Fertilizer 
Dealer’s. 

(v) Peat soils have only limited use in the farm enterprise and are 
better suited as a water reservoir or as permanent pasture. 

(vi) The northern part of the map sheet is fairly far from markets. 
Thus growing low quality crops and shipping distance put the 
farmer at a great disadvantage. Production of coarse grains and for- 
age is better suited to the area, particularly if these crops cari be 
combined with a livestock operation. 

An excellent source of information on Gray Luvisolic soils is 
the publication “Gray Wooded Soils and Their Management“ avail- 
able from your District Agriculturist, Publications Office of the 
Department of Agriculture, Edmonton or Department of Extension, 
University of Alberta, Edmonton. 
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Low < 150 Ibs/oc 

/gm] Mcdium 
151 to 299 Ibs/ac 1 No Soi1 Test Data availobla 

Figure 40-Soi1 test values for Available Potassium computed from farm samples (O-6” depth) during the period 1965-71 

RECREATION CAPABILITY 
L. J. Cooke 

Parks Branch 
Alberta Department of Lands and Forests 

The potential for intensive, water-oriented recreation activities 
in the Tawatinaw area is moderately high. However, most of the 
upland area has moderate or low capability for recreation and is 
suitable only for extensive activities. 

Lac La Biche, the largest water body in the area, has the 
highest recreational potential in the Tawatinaw region, having two 
Class 1 beaches and four Glass 2 beaches.’ These beaches are 
characterized by: clean water, gradua1 offshore slopes, well-treed, 
welldrained backshores; and wide shorelands made up of fine 

’ The class numben refer lo those used in rhe classificalm sysfem of the Canada 
Land Inventory-Recreation Sector. Land is assessed and assigned one of seven classes. 
Areas classiïïed as Glass 1 bave a very high capahility lo support outdoor recreation, 
while those areas placed in Glass 7 bave very Me potential for outdoor recreation. 
Therc is a suitable gradation in the classes between one and seven. 

sand extending far into the lake. Many excellent sites for camping, 
cottaging and boat launching are also present on Lac La Biche. 

Skeleton Lake has shoreland comparable to that on Lac La 
Biche but lacks the surface water area necessary to sustain very 
intensive use. Its potential focuses on two Class 2 beaches and 
several excellent cottaging areas. Mons, Hanmore, Long Island, 
Amisk, Narrow, Baptiste, Antoine, Island, Jenkins, and Lawrence 
lakes have shorelands capable of supporting intensive use for 
cottaging, camping, and family boating. North Buck, Steele, Meyer, 
Long (Tp 64-65 R25 W4), Long (Tp 62-63 R19 W4), Ghost and 
Kinosiu lakes have moderate potential for cottaging, camping, 
family boating and, in some cases, beach activity. Fishing is excel- 
lent in a11 the aforementioned lakes. Northern pike, walleye, and 
yellow perch are particularly plentiful in these lakes. 

Algal bloom in the late summer and offshore weed beds affect 
several of the lakes in the Tawatinaw area. Wind and wave action 
move the algal bloom and debris onto the shoreland, lowering 
the quality. The most severe case of algal bloom occurs on Long 
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Lake (Tp 62-63 R19 W4) and weed infestation is most pronounced 
in Steele Lake. 

The North Saskatchewan and Athabasca rivers have very good 
potential for canoeing, camping, and viewing. Fishing for north- 
ern pike, walleye, and goldeye is good in both rivers. 

The potential for upland-oriented recreational activity in the 
Tawatinaw area is low, with Classes 5 and 6 predominant. The 
highest upland areas are Glass 4 and are either ski hiIls, historical 
sites, major staging areas for the migration of waterfowl, areas 
containing frequent small water bodies, or areas of outstanding 
natural landscape diversity. Areas where natural landscape diversity 
is the dominant feature are capable of supporting various dispersed 
activities such as hiking, riding, nature study, viewing, picknicking, 
snowshoeing and power tobogganing. The Tawatinaw River valley 
presents an excellent example of this feature. 

Hunting is good throughout the Tawatinaw area for mule deer, 
white-tailed deer and Sharp-tailed grouse, with concentrations of 
moose found in the northwest. The area is a major breeding ground 
for ducks, and is situated on a major flyway for migrating water- 
fowl. Colonies of Great Blue Herons are found on several lakes in 
the area. 

In summary, the capability of the Tawatinaw area to support 
outdoor recreation varies from high to low. The potential for water- 
based recreational activities is moderate to high on several of the 
lakes in the area. Upland-oriented recreation has moderate to low 
potential and is restricted to dispersed activities. 

CHEMICAL AND PHYSICAL ANALYSES 
Reaction (pH) A measure of the intensity of soi1 acidity or alka- 

linity, which generally reflects the base status of the soil. 
Determination is by the soi1 paste method (11). 

Percent Nirrogen Nitrogen is an important plant nutrient. Darker 
colored surface horizons are usually more fertile than those of 
a lighter color. Determination was by the Kjeldahl method 
(12). 

Percent Orgunic Corbon Organic carbon is considered to provide 
the best estimate of organic matter in the soil. It is generally 
accepted that the amount of organic matter is 1.742 times the 
amount of organic carbon. Determination was by difference 
between total carbon and inorganic carbon. Total carbon was 
determined by a dry combustion method as per instruction 
manual for operation of Leco Carbon Analyzer nos. 577-100; 
inorganic carbon from calcium carbonate equivalent. 

Exchongeoble Curions The cation exchange capacity is important 
in the fertility of a soil. This capacity increases with increased 
clay and organic matter content and is less in sandy soils. 
Determination was done on an ammonium acetate extract (4). 

Calcium Carbonare Equivalent This is a measure of the lime car- 
bonate content of a soil. It is determined by a manometric pro- 
cedure (17). 

Parricle Size Disfriburion This is a determination of the relative 
amounts of Sand, silt and clay in a soil, using the pipette 
method (18). 

Avaihble Moisfure Soi1 moisture characteristics were determined 
by the pressure membrane and pressure plate methods (19). 
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GLOSSARY OF TERMS 
Throughout this report frequent use is made of terms to describe 

features of signitïcance within the map area. The following 
definitions were prepared by the Glossary Sub-Committee of the 
Canadian Society of Soi1 Science (15). 

acid soil-A soi1 having a pH of less than 7.0. 
aeolian deposit-Wind deposit, includes both loess and dunes. 
uggregate-A group of soi1 particles cohering SO as to behave 

mechanically as a unit. 
alkaline soil-Any soi1 that has a pH > 7.0. 
alluvium-A general term for ah deposits of modern rivers and 

streams. 
amendtnenr, soil-(i) An alteration of the properties of a soil, and 

thereby of the soil, by the addition of substances such as 
lime, gypsum, sawdust, etc., to it for the purpose of making 
the soi1 more suitable for the production of plants. (ii) Any 
such substance used for this purpose. Strictly speaking, fer- 
tilizers constitute a special group of soi1 amendments. 

available nurrienr-That portion of any element or compound in 
the soi1 that cari be readily absorbed and assimilated by grow- 
ing plants. (“Available” should not be confused with “exchange- 
able”.) 

bar-A unit of pressure equal to one million dynes per square 
centimeter. 

base saturation percenrage-The extent to which the adsorption 
complex of a soi1 is saturated with exchangeable cations other 
than hydrogen and aluminum. It is expressed as a percentage 
of the total cation-exchange capacity. 

bedrock-The solid rock underlying soils and the regolith or exposed 
at the surface. 

bog-Permanently wet land with low bearing strength. 

99 



bulk densify, soi/-The mass of dry soi1 per unit bulk volume. 
The bulk volume is determined before drying to constant weight 
at 10X 

Bulk specr$c gravirJ,-The ratio of the bulk density of a soi1 to 
the mass of a unit volume of water. 

calcoreous soi/-Soi1 containing sufficient calcium carbonate (often 
with magnesium carbonate) to effervesce visibly when treated 
with cold 0.1N hydrochloric acid. 

cupnbiQ class, (soil&The class indicates the general suitability 
of the soils for agricultural use. It is a grouping of subclasses 
that have the same relative degree of limitation of hazard. 
The limitation or hazard becomes progressively greater from 
Glass 1 to Glass 7. 

cupabilit,y subclass, (soi/)-This is a grouping of soils with similar 
kinds of limitations and hazards. It provides information on the 
kind ,of conservation problem or limitation. The class and 
subclass together provide the map user with information about 
the degree and kind of limitation for broad land use planning 
and for the assessment of conservation needs. 

curbon-nitrogen ratio-The ratio of the weight of organic carbon 
to the weight of total nitrogen in a soi1 or in organic material. 
It is obtained by dividing the percentage of organic carbon (C) 
by the percentage of total nitrogen (N). 

caregory-Any one of the ranks of the system of soi1 classification in 
which soils are grouped on the basis of their characteristics. 

cutena-A sequence of soils of about the same age, derived from 
similar parent materials, and occurring under similar climatic 
conditions but having different characteristics due to variation 
in relief and in drainage. 

cazion exchange-The interchange between a cation in solution and 
another cation on the surface of any suface-active material 
such as clay colloid or organic colloid. 

carion-exchange cupacitj)-The sum total of exchangeable cations 
that a soi1 cari adsorb. Sometimes called “total-exchange capa- 
City”, “base-exchange capacity”, or “cation-adsorption capacity”. 
Expressed in millequivalents per 100 grams of soi1 (or of other 
adsorbing material such as clay). 

chroma-The relative purity, strength, or saturation of a color; 
directly related to the dominante of the determining wave- 
length of the light and inversely related to grayness; one of 
the three variables of color. 

classification. soi/-the systematic arrangement of soils into cate- 
gories and classes on the basis of their characteristics. Broad 
groupings are made on the basis of general characteristics and 
subdivisions on the basis of more detailed differences in specific 
properties. 

c/oy-As a particle-size term: a size fraction 40.002 mm equivalent 
diameter. 

clayey-Containing large amounts of clay or having properties 
similar to those of clay. 

coarsefragmenrs-Rock or minera1 particles >2.0 mm. in diameter. 
course rexrure-The texture exhibited by sands, loamy sands, and 

sandy loams except very fine sandy loam. A soi1 containing 
large quantities of these textural classes, 

concrefion-A local concentration of a chemical compound, such 
as calcium carbonate or iron oxide, in the form of a grain or 
nodule of varying size, shape, hardness and color. 

consisrencv-(i) The resistance of a material to deformation or rup- 
ture (ii) The degree of cohesion or adhesion of the soi1 mass. 

crusr-A surface layer on cultivated soils, ranging in thickness from 
a few millimeters to perhaps as much as an inch, that is much 
more compact, hard and brittle, when dry, than the material 
immediately beneath it. 

culfivation-A tillage operation used in preparing land for seed- 
ing or transplanting or later for weed control and for lossen- 
ing the soil. 

degrudufion-The changing of a soi1 to a more highly leached and 
more highly weathered condition, usually accompanied by 

morphological changes such as the development of an eluviated, 
light colored A (Ae) horizon. 

deposir-Material left in a new position by a natural transporting 
agent such as water, wind, ice, or gravity, or by the activity 
of man. 

dunes-Wind built ridges and hills of sand formed in the same 
manner as snowdrifts. They are started by some obstruction 
such as a bush, boulder, fente, or other obstacle which causes 
an eddy, or otherwise thwarts the Sand-laden wind. Once begun, 
the dunes themselves offer further resistance and they grow 
to form various shapes. 

eluviul horizon-A soi1 horizon that has been formed by the pro- 
cess of eluviation. See illuvial horizon. 

eluviorion-The removal of soi1 material in suspension or in solution 
from a layer or layers of soil. 

erosion-The wearing away of the land surface by running water, 
wind, ice, or other geological agents, including such processes 
as gravitational creep. 

exchunge cupucily-The total ionic charge of the adsorption complex 
active in the adsorption of ions. 

jerrilify. soi/-The status of a soi1 with respect to the amount and 
availability to plants of elements necessary for plant growth. 

ferrilizer-Any organic or inorganic material of natural or synthetic 
origin which is added to a soi1 to supply certain elements es- 
sential to the growth of plants, 

ferrilizer requiremenls-The quantity of certain plant nutrient ele- 
ments needed, in addition to the amount supplied by the soil, 
to increase plant growth to a designated optimum. 

fine rexrure-Consisting of or containing large quantities of the 
fine fractions, particularly of silt and clay. 

flood pluin-The land bordering a stream, built up of sediments 
from overflow of the stream and subject to inundation when 
the stream is at flood stage. 

fluvioglacial-Material moved by glaciers and subsequently sorted 
and deposited by streams flowing from the melting ice. The 
deposits are stratified and may occur in the form of outwash 
plains, deltas, kames, eskers, and kame terraces. 

fores2 floor-Al1 dead vegetable or organic matter, including litter 
and unincorporated humus, on the minera1 soi1 surface under 
forest vegetation. 

friable-A consistency term pertaining to the ease of crumbling of 
soils. 

frosr action-Freezing and thawing of mositure in materials and the 
resultant effects on these materials and on structures of which 
they are a part or with which they are in contact. 

glacial drifr-Embraces all rock material transported by glacier 
ice, glacial meltwater, and rafted by icebergs. This term in- 
cludes till, stratified drift and scattered rock fragments. 

gruvelly-Containing appreciable or significant amounts of gravel. 
green manure-Plant materiai incorporated with the soi1 while 

green, for improving the soil. 
ground moraine-Generally an unsorted mixture of rocks, boulders, 

Sand, silt and clay deposited by glacial ice. The predominant 
material is till, though stratified drift is present in places. The 
till is thought to have accumulated largely by lodgment be- 
neath the ice but partly also by being let down from the Upper 
surface of the ice through the ablation process. Ground moraine 
is most commonly in the form of undulating plains with gently 
sloping swells, sags and enclosed depressions. 

groundwafer-That portion of the total precipitation which at any 
particular time is either passing through or standing in the soi1 
and the’underlying strata and is free to move under the in- 
fluence of gravity. 

hue-One of the three variables of color. It is caused by light of 
certain wavelengths and changes with the wavelength. 

illuviul horizon-A soi1 layer or horizon in which material carried 
from an overlying layer has been precipitated from solution or 
deposited from suspension. The layer of accumulation. 
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illuviation-The process of deposition of soi1 material removed 
from one horizon to another in the soil; usually from an upper 
to a lower horizon in the soi1 profile. Illuviated substances in- 
clude silicate clay, iron and aluminum hydrous oxides and/or 
organic matter. 

immature .&/-A soi1 with indistinct or only slightly developed 
horizons. 

impeded drainage-A condition which hinders the movement of 
water through soils under the influence gravity. 

impervious-Resistant to penetration by fluids or by roots. 
indicaror planu-Plants characteristic of specific soi1 or site 

conditions. 
infilrrafion-The downward entry of water into the soil. 
integrade-A soi1 that possesses moderately well-developed dis- 

tinguishing characteristics of two or more genetically related 
taxa. 

lucuslrine deposir-Material deposited in lake water and later 
exposed either by lowering the water level or by uplift of the 
land. These sediments range in texture from sands to clays. 

land c/assificarion-The arrangement of land units into various cate- 
gories based upon the properties of the land or it suitability 
for some particular purpose. 

landscape-Al1 the natural features such as fields, hills, forests, 
water, etc., which distinguish one part of the earth’s surface 
from another part. Usually that portion of land or territory 
which the eye cari comprehend in a single view, including a11 
its natural characteristics. 

leaching-The removal of materials in solution from the soil. 
lime concretion-An aggregate of precipitated calcium carbonate, 

or of other material cemented by precipitated calcium car- 
bonate. 

liquid lirnir (Upper plastic fimif)-(i) The water content correspond- 
ing to an arbitrary Iimit between the liquid and plastic states of 
consistency of a soil. (ii) The water content at which a pat of 
soil, tut by a groove of standard dimensions, Will flow together 
for a distance of 12 mm under the impact of 25 blows in a 
standard liquid limit apparatus. 

/oose-A soi1 consistency term 

manure-The excreta of animals, with or without the admixture of 
bedding or litter, in varying stages of decomposition. Also 
referred to as “barnyard manure” or “stable manure.” 

ma&-Periodically wet or continually flooded arcas with the surface 
not deeply submerged. Covered dominantly with sedges, cattails, 
rushes, or other hydrophytic plants. Subclass include fresh- 
water and Salt-water marshes. 

matrix (soi/+The soi1 material that encloses other soi1 features. 
e.g. concretions embedded in a fine-grained matrix. 

malure soi&A soi1 with welldeveloped soi1 horizons produced by 
the natural processes of soil formation. 

medium-fexture-Intermediate between fine-textured and coarse- 
textured (soils). (lt includes the following textural classes: very 
fine sandy loam, loam, silt loam, and silt). 

microc/imafe-(i) The climatic condition of a small area resulting 
from the modification of the general climatic conditions by local 
differences in elevation or exposure. (ii) The sequence of at- 
mospheric changes within a very small region. 

microrelief-Small-scale, local differences in topography, including 
mounds, swales, or pits that are only a few feet in diameter and 
with elevation differences of up to 6 feet. 

mine& soil-A soil consisting predominantly of, and having its 
properties determined predominantly by, minera1 matter. It con- 
tains < 30% organic matter except for an organic surface layer 
that may be up to 30 cm thick, if consolidated, or 45 cm if 
unconsolidated. 

miscellaneous land rype-A mapping unit for areas of land that 
have little or no natural soil, that are too nearly inaccessible 
for orderly examination, or where, for any reason, it is not 

feasible to classify the soil; e.g. rough mountainous land, eroded 
slopes, marshes, etc. 

m&ed mineralogy-Containing less than 40% of any one minera1 
other than quartz. 

moderafely-course fexrure-Consisting predominantly of coarse 
particles. (In soi1 textural classification, it includes a11 the sandy 
loams except the very fine sandy loam). 

moderately-fine fexture-Consisting predominantly of intermediate- 
size (soil) particles or with relatively small amounts of fine or 

coarse particles. (In soi1 textural classification, it includes clay 
loam, sandy clay loam, and silty clay loam.) 

monrmorillonite group-Clay minerals with a 2:1 expanding crystal 
lattice. Isomorphous substitution gives the various types, and 
causes a net permanent charge balanced by cations in such a 
manner that water may move between the sheets, giving re- 
versible cation exchange, and very plastic properties. Synonymous 
with smectite. 

mortles-Spots or blotches of different color or shades of color 
interspersed with the dominant color. 

munsell color system-A color designation system that specifies 
the relative degree of the three simple variables of color; hue, 
value, and chroma. For example: IOYR 6/4 is a color (of soil) 
with a hue = IOYR, value q 6, and chroma = 4. These notations 
cari be translated into several different systems of color names as 
desired. 

neufral SO&-A soi1 in which the surface layer, at least to mornal 
plow depth, is neither acid nor alkaline in reaction. 

ourwash-Sediments “washed out” by flowing water beyond the 
glacier and laid down in thin foreset beds as stratified drift. 
Particle size may range from boulders to silt. 

parent marerial-The unconsolidated and more or less chemically 
weathered minera1 or organic matter from which the solum of a 
soi1 is developed by pedogenic processes. 

parricle size-The effective diameter of a particle measured by 
sedimentation, sieving, or micrometric methods. 

parzicle-size disfriburion-The amounts of the various soi1 separates 
in a soi1 sample, usually expressed as weight percentages. 

parrs per million {ppm)-Weight units of any given substance per 
one million equivalent weight units of ovendry soil; or, in the 
case of soi1 solution or other solution, the weight units of 
solute per million weight units of solution. 

peal-Unconsolidated soi1 material consisting largely of unde- 
composed, or only slightly decomposed, organic matter. 

ped-A unit of soi1 structure such as a prism, block, or granule, 
formed by natural processes (in contrast with a clod, which is 
formed artifically). 

pedology-Those aspects of soi1 science involving the constitution, 
distribution, genesis and classification of soils. 

percolation, soi1 warer-The downward movement of water through 
soil. Especially the downward flow of water in saturated or 
nearly saturated soil at hydraulic gradients of the order of 1.0 
or less. 

pH, soil-The negative logarithm of the hydrogen-ion activity of a 
soil. The degree of acidity (or alkalinity) of a soi1 as deter- 
mined by means of a glass, quinhydrone, or other suitable 
electrode or indicator at a specified moisture content or soil- 
water ratio, and expressed in terms of the pH scale. 

phase, soil-A subdivision of a soil type or other unit of classification 
having characteristics that affect the use and management of 
the soi1 but which do not vary sufficiently to differentiate it as 
a separate type. A variation in a property or characteristic such 
as degree of slope, degree of erosion, content of stones, etc. 

physicol properfies (of soilsj-Those characteristics, processes, or 
reactions of a soi1 which are caused by physical forces and 
which cari be described by, or expressed in, physical terms or 
equations. Sometimes confused with and difficult to separate 
from chemical properties; hence, the terms “physical-chemical” 
or “physicochemical”. Examples of physical properties are bulk 
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density, water-holding capacity, hydraulic conductivity, porosity, 
pore-size distribution, etc. 

plusric limir-(i) The water content corresponding to an arbitrary 
limit between the plastic and the semisolid states of consistency 
of a soil. (ii) Water content at which at soi1 Will just begin to 
crumble when rolled into a thread approximately 3 mm in dia- 
meter. 

polasriciry number-The numerical difference between the liquid 
and the plastic limit or, synonymously, between the lower plastic 
limit and the Upper plastic limit. Sometimes called “plasticity 
index”. 

plurJ)-Consisting of soi1 aggregates that are developed predomin- 
ately along the horizontal axes; laminated; flaky. 

pore space-Total space not occupied by soi1 particles in a bulk 
volume of soil. 

producrivif~, soi/-The capacity of a soil, in its normal environ- 
ment, for producing a specified plant or sequence of plants 
under a specified system of management. The “specified” limita- 
tions are necessary since no soi1 cari produce a11 crops with 
equal success nor cari a single system of management produce 
the same effect on a11 soils. Productivity emphasizes the capa- 
city of soi1 to produce crops and should be expressed in terms 
of yields. 

productive soi/-A soi1 in which the chemical, physical, and bio- 
logical conditions are favorable for the economic production of 
crops suited to a particular area. 

profile, soi/-A vertical section of the soi1 through a11 its horizons 
and extending into the parent material. 

reacrion, soi!-The degree of acidity or alkalinity of a soil, usually 
expressed as a pH value. 

residual marerial-Unconsolidated and partly weathered minera1 
materials accumulated by disintegration of consolidated rock in 
place. 

saline soil-A nonalkali soi1 containing soluble saits in such quan- 
tities that they interfere with the growth of most trop plants. 
The conductivity of the saturation extract is greater than 4 
mmhos/ cm, the exchangeable-sodium percentage is less than 
15, and the pH is usually less than 8.5. 

sand-A soi1 particle between 0.05 and 2.0 mm in diameter. 
shaly-Containing a large amount of shale fragments. 
silr-A soi1 separate consisting of particles between 0.05 and 0.002 

mm in equivalent diameter. 
soil-(i) The unconsolidated minera1 material on the immediate 

surface of the earth that serves as a natural medium for the 
growth of land plants. (ii) The unconsolidated minera1 matter 
on the surface of the earth that has been subjected to and in- 
fluenced by genetic and environmental factors of: parent ma- 
terial, climate (including moisture and temperature effects), 
macro- and microorganisms, and topography, a11 acting over a 
period of time and producing a product-soil-that differs from 
the material from which it is derived in many physical, chemical, 
biological and morphological properties, and characteristics. 

soi1 associafion-In Canada this term is synonymous with catena; 
in the United States it is (1) a group of defined and named 
taxonomie soi1 units occurring together in an individual and 
characteristic pattern over a geographic region, comparable to 
plant associations in many ways. (Some times called natural 
land types). (2) A mapping unit used on general soi1 maps in 
which two or more defined units occurring together in a charac- 
teristic pattern are combined because the scale of the map, or the 
purpose for which it is being made, does not require delineation 
of the individual soils. 

soil complex-A mapping unit used in detailed and reconnaissance 
soi1 surveys where two or more defined soi1 units are SO inti- 
mately intermixed geographically that it is impractical, because 
of the scale used, to separate them. 

soi/ conservation-(i) Protection of the soi1 against physical loss 
by erosion or aginst chemical deterioration; that is, excessive 
loss of fertility by either natural or artificial means. (ii) A com- 
bination of a11 management and land use methods which safe- 

guard the soi1 against depletion or deterioration by natural or 
by man-induced factors. 

soil genesis-The mode of origin of the soi1 with special reference 
to the processes or soil-forming factors responsible for the 
development of the solum, or true soil, from the unconsoli- 
dated parent material. 

soi/ horizon-A layer of soi1 or soi1 material approximately paral- 
le1 to the land surface that differs from adjacent genetically 

related layers in properties such as color, structure, texture, 
consistency, chemical, biological and mineralogical composition. 

soi1 managemenl-The sum total of a11 tillage operations, cropping 
practices, fertilizer, lime, and other treatments conducted on or 
applied to a soi1 for the production of plants. 

soi1 map-A map showing the distribution of soi1 types or other 
soi1 mapping units in relation to the prominent physical and 
cultural features of the earths surface. 

soi/ moisrure-Water contained in the SOL 
soi/ morphofogy-(i) The physical constitution, particularly the 

structural properties, of a soi1 profile as exhibited by the kinds, 
thickness, and arrangement of the horizons in the profile, and by 
the textures, structure, consistency, and porosity of each horizon. 
(ii) The structural characteristics of the soi1 or any of its parts. 

soil organic marrer-The organic fraction of the soil; include plant 
and animal residues at various stages of decomposition, cells 
and tissues of soi1 organisms, and substances synthesized by the 
soi1 population. Usually determined on soils which have been 
sieved through a 2.0 mm sieve. 

soi1 separoles-Minera1 particles, < 2.0 mm inequivalent diameter, 
ranging between specified size limits. 

soi1 sfructure-The combination or arrangement of primary soi1 
particles into secondary particles, units, or peds. These secondary 
units may be, but usually are not, arranged in the profile in 
such a mariner as to give a distinctive characteristic pattern. 
The secondary units are characterized and classified on the basis 
of size, shape, and degree of distinctness into classes, types and 
grades, respectively. 

soi1 survey-The systematic examination, description, classification, 
and mapping of soils in an area. Soi1 surveys are classifïed ac- 
cording to the kind and intensity of field examination. 

soi1 rexrure-The relative proportions of the various soi1 separates 
in a soil. The textural classes may be modified by the addition 
of suitable adjectives when coarse fragments are present in 
substantial amounts, for example, “stony silt loam”, or “silt 
loam, stony phase”. 

soi1 rype-The lowest unit in the natural system of soi1 classifïca- 
tion; a subdivision of a soi1 series and consisting of or describing 
soils that are alike in a11 characteristics including the texture 
of the A horizon. 

solum (plural sola)-The Upper horizons of a soi1 in which the 
parent material has been modifed and within which most plant 
roots are confined. It consists usually of A and B horizons. 

srones-Rock fragments > 10 inches in diameter if rounded and > 15 
inches along the greater axis if Rat. 

sforry-Containing sufficient stones to interfere with or to prevent 
tillage. 

srrorificotion-The arrangement of sediments in layers or strata 
marked by a change in color, texture, dimension of particles 
and composition. Stratification usually means layers of sedi- 
ments separate readily along bedding planes because of different 
sizes and kinds of material or to some interruption in de- 
position permitting changes to take place before more ma- 
terial was deposited. 

surface soi&The uppermost part of the soil, ordinarily moved in 
tillage, or its equivalent in uncultivated soils and ranging in 
depth from 3 or 4 inches to 8 or 10. Frequently designated as 
the “plow layer”, the “AP layer”, or the “‘AP horizon”. 

swump-An area saturated with water throughout much of the 
year but with the surface of the soi1 usually not deeply sub- 
merged. Usually characterized by tree or shrub vegetation. 
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terrace-A level, usually narrow, plain bordering a river, lake, or 
the sea. Rivers sometimes are bordered by a number of terraccs 
at different levels. There are also man-made terraces. 

M-(i) Unstratifïed glacial drift deposited directly by the ice and 
consisting of clay, Sand, gravel, and boulders intermingled in 
any proportion. (ii) TO plow and prepare for seeding; to seed or 
cultivate the soi]. 

zilrh-The physical condition of soi1 as related to its ease of tillage, 
tïtness as a seedbed, and its impedance to seedling emergence 
and root penetration. 

rransirional soi&A soi1 with properties intermediate between those 
of two different soils and genetically related to them. 

volue, color-The relative lightness or intensity of color and ap- 
proximately a function of the square root of the total amount 
of light. One of the three variables of color. 

varve-A distinct band representing the annual deposit in sedi- 
mentary materials regardless of origin and usually consisting of 

two layers, one a thick light colored layer of silt and fine Sand 
laid down in the spring and summer, and the other a thin, 
dark colored layer of clay laid down in the fa11 and winter. 
Since low temperatures are important in delaying the settling 
of the clay particles, it is assumed that varve formation cari 
occur only with glacial waters. The salts of seawater prevent the 
formation of varves of this kind. 

vcry course fexture-Consisting of sands and loamy sands. 
very fine fexrure-Consisting of very fine clay particles (more 

than 60% clay). 

warerlogged-Saturated with water. 
weafhering-The physical and chemical disintegration, altemation 

and decomposition of rocks and minerals at or near the earth’s 
surface by atmospheric agents. 

xeropfzytes-Plants that grow in or on extremely dry soils or soi1 
materials. 
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