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Preface 

A soil survey of the Sand River map area (73L) was 
initiated in 1968 as part of the continuing program 
by the Alberta Institute of Pedology to map and 
describe the soi1 resources of this province. Prior to 
this date, an exploratory survey of the northern 
half of the map area had been conducted in 1962 
(11). The purpose of this report and accompanying 
soi1 map is to provide data on the kind, 
characteristics, location, and areal distribution of 
the soils of the Sand River map area. 

The soi1 report provides a general description of 
the map area, and background information on soil 
formation, classification, and the mapping 
procedure followed for the field work. In order to 
describe the soils in terms of their natural setting, 
the map area has been divided into six large land 
units, five of which have been subdivided into 
various subunits. Land units are defined as natural 
landscapes with characteristic patterns of landform 
that could be mapped from aerial photographs and 
the subunits have similar soils and topography. 
Each land unit is described with the aid of a block- 
diagram sketch and stereogram. The various soils 
identified and mapped in the field are described 
with reference to the land units in which they 
occur and their classification. Chemical and 

physical analytical data are also presented. In 
addition the report contains a section outlining 
agricultural and nonagricultural land use and 
potential in the area as well as an appendix which 
includes the analytical methods used and a 
glossary of terms. 

The accompanying soit map published at a scale 
of 1:126,720 (1 inch equals 2 miles) shows the 
location and distribution of land units and soils, 
and the main topographie features. Soil series and 
complexes are identified by colour and by 
symbols-the colours being assigned on the basis 
of the dominant soil within the map unit. The 
colour scheme also indicates broad parent material 
groupings of well and imperfectly drained soils. 
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Part I 

Location and extent 
The Sand River Sheet (N.T.S. 73L) is that portion of 
east central Alberta between 54 and 55 N. latitude 
and II 0 and Il 2 W. longtitude (Figure 1) and 
includes all or portions of townships 58 to 69, 
ranges 1 to 13 west of the fourth meridian. The 
portion of this map sheet for which the 
reconnaissance soi1 survey was conducted covers 
approximately 3,000,OOO acres excluding the 
500,000 acres of the Primrose Lake Air Weapons 
Range in the northeastern corner of the map sheet. 

Brief history of development 
The fur trade brought the first Europeans into this 
area in the eighteenth Century and trading posts 
had been established at Moose Lake and on the 
south shore of Lac La Biche by 1790. The route 
followed by the voyageurs into this area began at 
Fort George on the North Saskatchewan River east 
of St. Paul, and followed Kehiwin Lake and 
Kehiwin Creek north to Moose Lake and the 
Beaver River. From here the route was westward 
to Beaver Lake and across the Little Divide portage 
to Lac La Biche (6). 

Furth&r settlement of the area was closely 
linked with the growth of the Roman Catholic 
Church in northern Alberta. One early mission post 
was established at Lac La Biche in 1853 but by the 
turn of the Century, St. Paul had become the centre 
of the church’s activities in this area. By this time 
settlers had taken up homesteads in the vicinity of 
Lac La Biche, St. Vincent and Moose Lake. Major 
settlement and agricultural development of the 
area began with the arriva1 of the railroad at Lac 
La Biche in 1914 and at St. Paul in 1919. A 
second wave of settlers arrived between 1930 and 
1935. At this time the wooded areas of central 
Alberta were attractive for settlement, in part 
because of the lack of suitable land in the more 
arid southern portions of the province and the 
prospect of selling improved homesteads at a 
profit. By 1971 the total population of the area was 
approximately 15,000 with the largest population 
centres as follows: Bonnyville 2,587, Grand Centre 
2,088, Lac La Biche 1,791, and Cold Lake 1,309 
(17). 

Economie aspects 
With the decline of the fur trade, agriculture 

General description 
of the area 

Plate 1. A gas pumping station near Ethel Lake 

Plate 2. A local summer resort on Lac La Biche Lake 

became the basic industry of the area. Most of the 
cultivated acreage is confined to the southern half 
of the area with additional cultivated acreage in 
the northwest (Figure 2). Lumbering, fishing, the 
production of oil and natural gas, and recreation 
also contribute to the economy of the area. 

Lumbering, confined to areas north of the 
Beaver River, is characterized by small, portable 
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sawmills requiring a relatively large input of farm 
labour (1). Poplar and spruce lumber and fente 
posts are the main products of the area’s timber 
resource. 

The fishing industry operates mainly in the six- 
month period of April to September. The lakes in 
the area supporting commercial fishing operations 
include Lac La Biche, Cold Lake, Pinehurst Lake, 
Touchwood Lake, and Whitefish Lake. The total 

production of tullibee, whitefish, pike, and pickerel 
is approximately 5,000,OOO pounds per year (1). 

Oil and gas exploration in the area has been 
limited and the current production is used to 
supply local utilities and in certain locations, local 
industries. The benefit to the local economy of 
employment in this industry is very small in 
comparison with employment in construction and 
transportation. 

Figure 2. Present cultivation in the Sand River area 

Completely cultivated (120-l 60 acres) 

NI Partially cultivated (less than 120 acres) 

cl No cultivation 
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Table 1. Monthly and annual temperature and precipitation at Lac La Biche and Cold Lake 

January -17.0 -12.4 -21.6 
February -14.1 - 8.7 -19.4 
March - 7.7 - 2.3 -13.2 
April 2.3 8.1 - 3.4 
Mw 10.1 16.3 3.8 
June 14.1 19.8 8.4 
July 16.8 22.6 11.1 
August 15.3 20.9 9.7 
September 10.0 15.2 4.8 
October 4.1 9.1 - 1.0 
Novem ber - 6.0 - 2.0 -10.0 
Decem ber -13.1 - 8.5 -17.6 
Year 1.2 6.5 - 4.0 

Lac La Biche Cold Lake 

Daiiy temp (C) 

Mean Max. Min. 

Precipitation 

Rain Snow 
(mmJ (cm) 

0.5 25.7 
0.2 18.5 
1.8 20.3 

18.0 18.0 
30.5 4.1 
67.1 
71.9 
69.6 
44.5 1.3 

7.9 11.9 
2.5 22.1 
0.8 25.9 

315.2 147.8 

Dailv temp (CI Precbitation 

Rain Snow 
(mm) (cm) 

0.2 24.9 
0.2 17.8 
3.3 22.9 
9.9 17.0 

31.8 4.1 
83.6 
88.6 
79.8 
40.6 

9.1 9.9 
2.3 23.1 
1.3 26.4 

350.8 146.1 

Mean Max. Min. 

-18.9 -14.1 23.8 
-13.6 - 8.1 -19.2 
- 7.8 - 2.1 -13.5 

0.8 7.4 - 3.6 
10.1 16.4 3.7 
13.7 19.6 7.8 
17.1 22.9 11.2 
15.4 20.8 10.0 
10.0 15.2 4.7 

4.3 9.5 - 0.9 
- 5.6 - 1.5 - 9.7 
-11.2 - 6.6 -15.9 

1.2 6.3 - 4.6 

ST PAUL Ii1 0 

Figure 3. Townships, principal towns and main transportation routes in the Sand River area 



type characterized by warm summers and cold 
Winters (4). The mean annual temperature varies 
from 0 to 1.5 C. and the mean July temperature 
from 15.5 to 16.5 C. The length of the growing 
season (average daily temperature above 5.5 C.) 
averages from 154 to 165 days with accumulated 
degree-days above 5.5 C. ranging from 975 to 
1,100. The dates corresponding to a mean 
temperature of 5.5 C. are about April 25 to October 
6. The frost-free period for the area ranges from 
about 90 days along the southern margin to about 
60 days in the north. Precipitation varies from 380 
to 430 millimeters per year, increasing from east to 
west. Because most of the precipitation falls in the 
growing season (May, June, and July) the water 
deficit is low (Table 1). 

Plate 3. Jack pine vegetation typical of sandy soils 

Plate 4. Rolling morainal plain north of Beaver River is mainly covered by bush 

The area included in the Sand River sheet has 
an abundance of lakes, many with excellent 
beaches yet to be developed. With their close 
proximity to Edmonton, it is expected that these 
lakes Will be used extensively and intensively for 
water-based recreation. 

The settled portions of the area are relatively 
well serviced by a network of all-weather roads. 
Highways 28 and 28A provide connections 
between the community centres of Vilna, St. Paul, 
Bonnyville, Grand Centre, and Cold Lake (Figure 3). 
The Canadian National Railway passes through the 
southern portion of the area while the Northern 
Alberta Railway connects Lac La Biche, Edmonton, 
and Fort McMurray via the northwest corner of the 
area. The remainder of the area is relatively 
inaccessible except for seismograph trails and 
forestry roads. 

Climate 
The general climate of the area is the continental 

Vegetation 
The Sand River map area mostly lies within the 
Mixedwood Section of the Boreal Forest Region 
(16), but a small portion along the southern margin 
of the area is within the Boreal-Parkland transition 
zone. 

The tree caver consists dominantly of aspen 
poplar (Populus tremuloides) and balsam (Populus 
balsamifera). The aspen occurs over a wide range 
of edaphic conditions including dry knolls, moist 
flats, and different types of soils. The balsam 
poplar reaches its best development in more moist 
conditions. Jack pine (Pinus banksiana) is found on 
well-drained sandy sites. On lower landscape 
positions and in groundwater discharge areas, 
black spruce (Picea mariana) and tamarack (faix 
laricina) are found. Other tree species include 
balsam fir (Abies balsamea), paper birch (Betula 
papyrifera), and white spruce (Picea glauca). 

The understory vegetation is variable 
throughout the area and is listed in Table 2. 

Physiography and Topography 
The Sand River map area lies within the Eastern 
Alberta Plains and the Mostoos Hills Uplands 
regions of the Third Prairie Steppe (7). 

The Mostoos Hills Uplands caver the 
northeastern and north central parts of the area 
and have an elevation generally over 2,000 feet 
above sea level. These uplands are wooded, rolling 
morainic areas with undulating to moderately 
rolling topography. The plains region is extremely 
variable in topography ranging from a gently 
undulating, featureless till plain to strongly rolling 
hummocky morainal area. Large portions of the 
morainal plain are characterized by well drained 
knolls or hills and imperfectly to poorly drained 
depressions. The western part of the Plains region 
exhibits a ridged pattern in which short, steep- 
sided ridges are separated by narrow swales. The 
transitional zone between hummocky moraine and 
the till plain is identified by low, broad topped, 
parallel ridges or flutings which have a northwest 
to southeast orientation. 
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Table 2. Common plant species in the Sand River area 

Trees 
Abies balsamea-balsam fir 
Betula papyrifera-paper birch 
Larix laricina-tamarack 
Picea glauca-white spruce 
Picea mariana-black spruce 
Pinus banksiana-jack pine 
Popufus bafsamifera-balsam poplar 
Popufus tremuloides-trembling aspen 

Shrubs 
A/nus crispa-green alder 
Amelanchier alnifolia-saskatoon 
Arctostaphyfos uva-ursi-bearberrv 
Betufa pumita-swamp birch 
Cornus stotonifera-red osier dogwood 
Ledum groenfandicum-labrador tea 
Lonicera dioica-twining honeysuckle 
Lonicera involucrala-bracted honeysuckle 
Prunis pennsylvanica-pin cherry 
Prunus virginiana-choke cherry 
Ribes spp.-gooseberry 
Rosa acicularis-wild rose 
Rubus spp.-raspberry 
Salix spp.-willow 
Shepherdfa canadensis-buffalo-berry 
Sorbus scopulina-mountain ash 
Symphoricarpos albus-snowberry 
Vaccinium myrtiffoides-blueberry 
Vaccinium vitis-idaea-bog cranberry 
Viburnum edule-low-bush cranberry 

Forbs 
Achillea milfefofium-common yarrow 
Aralia nudicaufis-wild sarsaparilla 
Arnica cordifolia-heartleaf arnica 
Aster conspicuus-showy aster 
Cornus canadensis-bunchberry 
Epilobium angustifofium-fireweed 
Fragaria virginiana-wild strawberry 
Gafium boreafe-northern bedstraw 
Geum macrophyflum-yellow avens 
Lathyrus ochrofeucus-peavine 
Linnaea borealis-twin-flower 
Maianthemum canadense-wild lily-of- 

.the-valley 
Mitela nuda-bishop’s cap 
Petasites sagittatus-arrow-leaved coltsfoot 
Pyrofa asarifofia-common pink wintergreen 
Pyrofa secunda-one-sided wintergreen 
Pyrofa virens-greenish-flowered wintergreen 
Rumux spp.-dock sorrel 
Sofidago fepida-goldenrod 
Streptopus ampfexifofius-twisted stalk 
Taraxacum officinale-common dandelion 
Vicia amerfcana-vetch 
Viola adunca-early blue violet 
Viola renifofia-kidney-leaved violet 

There is a gradua1 slope from the north and the 
southwest to the central and east central part of 
the area, the Beaver River lowland, where the 
elevation is less than 1.800 feet above the sea 
level. The highest elevation of about 2,600 feet 
occurs in northern and southern parts of the area 
(Figure 4). 

Drainage 
The Sand River map sheet area lies within three 
main drainage basins (Figure 5). The major portion 
of the area is drained by the Beaver River and its 
tributaries, part of the Churchill River drainage 
system. The extreme northwest corner of the area 
is drained by the Owl River into the Athabasca 
River. A few small areas in the southwest and the 
southeast corner of the map sheet are portions of 
the North Saskatchewan River system. 

The surveyed area is bisected from west to 
southeast by the Beaver River. Its main tributaries 
are the Sand, Amisk, and Mooselake rivers. The 

Grasses and sedges 
Agropyron spp.-wheat grass 
Cafamagrostis canadensis-reed grass 
Cafamagrostis rubescens-pine grass 
Carex spp.-sedge 
Efymus innovatus-hairy wild rye 
Gramineae 
Koeferia cristata-June grass 
Schizachne purpurascens-purple oat grass 
Typha fatifolia-common cattail 

Mosses and horsetails 
Ceratodon spp. 
Dicranum spp. 
Equfsetum hyemale-scouring rush 
Equfsetum syfvaticum-woodland horsetail 
Lycopodium spp.-clubmosses 
Mnium-shiny moss 
Polytrichum-hair-cap moss 
Ptifium spp.-plume moss 
Sphagnum spp.-peat moss 

Lichens 
Cfadonia pyxidata-pixie cups 
Cfadonia rangiferina-reindeer moss 
Peltigera aphthosa-spotted peltigera 

Figure 4. Elevations above sea level in the Sand River area, contour interval 100 feet 



Sand River enters the area from the north and 
flows south to join the Beaver River in the centre 
of the mapped area. The Amisk River flows only a 
small distance within the area before it joins the 
Beaver River in the west. Mooselake River provides 
an outlet for Moose Lake. 

The northern portion of the Beaver River 
drainage basin is mainly covered by bush. It is in 
this part of the area that the majority of the large 
lakes occur. Many small streams drain into and 
from these lakes, and ultimately discharge their 
waters into the Beaver River. Medley River drains 
the northwestern corner of the area into Cold Lake. 

There are numerous lakes in the area, 
especially in the northern half of the map sheet: 
Lac La Biche, Cold, Beaver, Touchwood, Spencer, 
Seibert, Pinehurst, Wolf, Moose, Muriel, Whitefish 
and others. 

Bedrock geology 
The bedrock in this area is composed of slightly 
consolidated to unconsolidated bentonitic shale 
and sandstone of lower Upper Cretaceous age (9). 
The Lea Park formation underlies most of the area 
(Figure 6) and is composed of gray, blue, and black 
shale with clay ironstone concretions and some 
fine-grained sandstone beds and lenses. The 
shales of the Lea Park formation correspond to the 
shales of the La Biche formation in northeastern 
Alberta (9). The Belly River formation underlies the 
southwestern corner of the area (Figure 6) and is 
composed of nonmarine, gray to greenish gray, 
thick bedded. feldspathic sandstone; gray, clayey 
siltstone; gray and green mudstone; and a 
concretionary ironstone bed (9). 

Plate 5. Exposure of clay loam till in La Corey soi1 area. 

Figure 5. Drainage basins of the Sand River area’ 

5-Saskatchewan-Nelson basin 
ô-Churchill River and Northwestern Hudson Bay 
7-Great Slave Lake basin 

‘Prairie Prownces Active Hydrometrlc Stations (Dec 1972) 
Water Resources Branch. Départment of Environment. 

Surficial deposits and soil parent materials 
The glacial history of this particular map area has 
not previously been reported in detail but published 
reports exist for map areas to the west and to the 
south (2, 18). Based upon this information plus the 
use of aerial photography and the soi1 map data 
the following explanation of the surficial geology of 
the Sand River map area is presented. 

The Sand River map area was last glaciated by 
the Keewatin ice sheet in Pleistocene time. Glacial 
till deposits are most abundant and glaciofluvial 
and lacustrine deposits are less SO. The surface 
expression of the till ranges from nearly 
featureless ground moraine, through ground 
moraine with small till knobs and ridges, to 
hummocky moraine with large till knobs and ridges 
(Figure 7). 

The nearly featureless ground moraine covers 
the central and east central portions of the map 
area. Relatively small level areas of lacustrine 
deposits are found within this ground moraine and 
probably occupy local lowland areas flooded by 
glacial meltwaters. These silt and clay deposits are 
relatively thin, rarely exceeding 10 feet in 
thickness. In the west central portion of the map, 
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major areas of fluted till deposits occur, probably 
formed by plastic flow of material at the base of 
the glacier. These flutings trend in a southeasterly 
direction. Other flutings west of the Sand River 
trend in a southerly direction while those south of 
Cold Lake trend in a southwesterly direction. The 
flutings may indicate the direction of local ice lobe 
movement. 

Areas of ground moraine with small till knobs 
and ridges occur mainly north of Beaver River 
between Sand River and Medley River. Small areas 
of this landform are also found around Muriel 
Lake, west of Moose Lake, and south of Whitefish 
Lake. This landform may have resulted from the 
stagnation and wasting of relatively “clean” ice for 
although till ridges and possibly crevasse fillings T 
were observed on the aerial photographs the 
topography is more subdued than that of the 
hummocky moraine. The glacial till material found 
in the northeastern portion of the map area is 
capped by a sandy overlay two to six inches thick, 
possibly of supraglacial origin. 

Hummocky moraine with large till knobs and 
ridges and generally rough topography is dominant 
in the western half of the map area, but it also 
occurs in the vicinity of Cold Lake and in the 
southeastern corner of the map area. This 
landform probably resulted from debris laden ice 
wasting in situ. Local deposits of Sand, silt and clay 
probably of supraglacial origin are found in some 
portions of this hummocky moraine. Between Wolf 
and Marie Lakes sands and gravels are found in a 
system of stream trenches. 

The Sand and Beaver rivers follow major 
meltwater channels. Minor meltwater channels are 
occupied by Kehiwin Creek and Kehiwin Lake and 
by a small unnamed creek south of Muriel Lake. 
The alluvium on the floors of these channels is of 
variable texture and till areas are also present. 

Glaciofluvial sands and gravels are found in the 
central portion of the map area extending north 
from Kehiwin Creek to the confluence of the Sand 
and Beaver Rivers and in the area of the Owl River 
north of Lac La Biche. 

Contorted bedrock with a relatively thin till 
overlay is found south and southwest of Wold Lake 

and south of Cold Lake. 

Beaver and Sand Rivers (areas of Good Ridge soils). 
The sandier texture and more platy structure could 
be the result of reworking by glacial meltwaters. 

The glaciofluvial deposits are generally of 
medium sand texture and of low lime content. The 
lacustrine deposits have a generally high lime 
content and range in texture from silty clay to clay. 
These deposits are varved at a depth of eight or 
more feet. 

Alluvial materials of recent origin are found in 
the valley bottoms adjacent to creeks and streams 
where frequent flooding has occurred. Most of the 
organic deposits are found in the northern half of 
the map area in poorly drained depressional areas 
in knob and kettle topography, portions of old 
stream channels and parts of former lake basins. 

LOC 
La 1 L. 

% 

Cold 

Lake 

The surficial deposits (Figure 7) are the parent Figure 6. Bedrock geology of the Sand River area* 

materials in which the soils have developed. In the ~.~.~.~.1.~.~~~ l_ccl.l.,.l.l 
western portion of the map area the hummocky III fm~-~-k81~ Belly River formation 
moraines and areas of flutings are composed of klb 
medium to fine textured, weakly calcareous till. 0 La Biche formation 

This till is dark grayish brown to dark brown in El klp Lea Park formation 
colour and is relatively compact. The till material in 
the remainder of the map area has a higher lime ‘Geological map of Alberta (Map 35) 1972 

content and a more friable consistency. Soils 
developed in this parent material have brown to 
yellowish brown sola consisting of clay loam 
aggregates coated with grains of fine Sand. A 
sandier till occurs in small areas adjacent to the 
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Figure 7. Surface deposits and soi1 parent materials of the Sand River area 
Recent 

Organic: peat 

Pleistocene and Recent 
Stream valley, glacial meltwater channel: 
till, alluvial deposits in valley bottom 
Outwash sand islands surrounded by organic: 
sand and peat 

Pleistocene 

Glaciolacustrine: silt, clay 

Glaciofluvial: sand, pockets of grave1 

Hummocky moraine: till, large knobs and ridges 

Ground moraine: till, small knobs, ridges and 

4+ Large ridges: till, contorted bedrock 

Flutings: till 

k\ Large crevasse fillings: till, some grave1 

- Boundary defined 

/RC- Boundary approximate 

Ground moraine: till. nearly featureless 
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Part 2 Soi1 formation, 

Soil formation and classification 
Soils display consistent and distinctive 
morphological characteristics which are the result 
of the integrated effects of climate, parent material, 
vegetation and associated organisms, relief of the 
land, and time (5). The formation of a soi1 is a 
complex process. The soi1 forming factors set the 
conditions, but interna1 processes produce the soi1 
profile. These interna1 processes cari be considered 
in four main groups: (a) rock material decomposes 
with some of the constituents passing into solution 
in a process which is called weathering; (b) the 
products of weathering may be removed from or 
redistributed within the soil profile by leaching or 
translocation respectively; (c) plants and other 
organisms absorb some of the products of 
weathering and return them to the surface or to 
other parts of the profile, adding at the same time 
an organic residue; (d) under the influence of 
gravity, wind, and running water, the surface of 
every soi1 is losing or receiving material through 
erosion or deposition. These processes produce 
great changes in both the chemical and the 
physical properties of the soil. Thus the various soi1 
layers or horizons formed may have distinctly 
different characteristics from one another and from 
the original parent material in terms of colour. 
texture, consistency, structure, reaction, and 
chemical and biological composition. 

Although climate could be considered as the 
major soil forming factor on a global scale, the 
various soils found in the Sand River map area are 
evidently the result of vegetation, relief, and parent 
material differences since only slight climatic 
variations occur throughout the area. 

A cross-section of a soi1 profile from the surface 
down to the relatively unaltered parent material 
shows the various soit layers or horizons which 
have developed (Figure 8). It is convenient for 
purposes of communication to classify and name 
each organic and minerai horizon found in the 
profile. Organic surface layers developed under 
poorly drained conditions are designated by the 
capital letter 0 with lower case suffixes f, m, or h 
used to indicate more specific properties (Table 3). 
Organic layers developed under imperfectly drained 
to well drained conditions are designated by the 
capital letters L, F and H. 

classification 
and mapping 

Master minera1 horizons are designated by the 
capital letters A, B and C in vertical sequence. The 
A horizon forms at or near the surface in the zone 
of the removal of materials in solution and 
suspension, or of maximum in situ accumulation of 
organic matter, or both. The B horizon is the 
portion of the soi1 profile in which the materials 
carried down from the A horizon are deposited. As 
a result of this accumulation, the B horizons often 
tend to be somewhat finer textured than the A 
horizon. The C horizon is a horizon or horizons 
comparatively unaffected by the pedogenic 
processes operative in the A and B horizons. Other 
master horizon symbols and lowercase suffixes are 
defined in Table 3. 

The soils of the Sand River map area were 
classified according to the System of Soil 
Classification for Canada (3) into soi1 series within 
the various subgroups, great groups, and orders 
(Table 4). The classification of soils into orders. 
great groups, and subgroups was based on major 
differences in morphological features exhibited by 
soi1 profiles, in particular the presence or absence 
of certain diagnostic horizons and the interna1 soi1 
drainage. The order is the most general level of 
abstraction and more detailed soils information is 
required for classification into lower catagories. 

A soi1 series is a group of soils that have 
developed from similar geologic material and have 
a similar number and arrangement of horizons 
whose chemical and physical properties are within 
a defined range. 

The soi1 family is a group of soi1 series, within a 
subgroup, that are relatively uniform in the 
physical and chemical properties that are important 
to plant growth, soi1 use, and management. Soils 
within a subgroup are differentiated into families 
on the basis of particle-size, mineralogy, reaction, 
calcareousness, pedoclimate, and depth of solum 
(3). 

The soils of the Sand River area have been 
placed into subgroups and families following these 
criteria (Table 5). The particle-size class is the first 
modifier in the name of the family and refers to the 
grain size distribution of the whole soi1 in contrast 
to texture, which refers to the fine earth fraction of 
the soil. The mineralogy classes are based on the 
mineralogical composition of the soil. Reaction 
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Organic Layers 
Organic layers may be found at the surface of the 
minera1 soils, or at any depth beneath the surface in 
buried soils, or overlying geologic materials. They contain 
more than 30 percent organic matter. 
o- This is an organic layer or !syers developed B- 

under poorly drain ~eo conditions, or under 
conditions of being saturated most of the year, or 
on wet soils that have artificially drained. 
Of- This is the least decomposed layer. It has 

large amounts of well-preserved fibre 
whose botanical origin is readily 
identifiable. This layer is called fibric. 

Om- This is the intermediately decomposed 
layer, and is called mesic. It has c- 
intermediate amounts of physically and 
biochemically altered fibre. 

Oh- This is the most highly decomposed layer. 
It has the least amount of plant fibre, the 
highest bulk density and the lowest water- 
holding capacity. This layer is called R- 
humic. 

above but transitional to unde’rlying B or C 
(AB or A and 8); 

14) horizons markedly disturbed by cultivation or 
pasture (AP). 

This is a minera1 horizon or horizons characterized 
by one or more of the following: 
(1) an enrichment in silicate clay, iron, 

aluminum, or humus, alone or in combination 
(Bt, Bf, Bfh, and Bh); 

(2) an alteration by hydrolysis, reduction, or 
oxidation to give a change in colour or 
structure from horizons above or below (Bm, 
W 

This is a minera1 horizon or horizons 
comparatively unaffected by the pedogenic 
processes operative in A and B. excepting (i) the 
process of gleying, and (ii) the accumulation of 
calcium and magnesium carbonates and soluble 
salts (Cca, Csa, Cg, and C). 
This is consolidated bedrock that is too hard to 
break with the hands or dig with a spade when 
moist, and that does net meet the requirements 
of a C horizon. The boundary between the R 
layer and any overlying unconsolidated material 
is called a lithic contact, 

L-F-H- These are organic layers developed under 
imperfectly to well drained conditions. 
L- This is an organic layer characterized by 

an accumulation of partly decomposed 
organic matter. The original structures are 
easily discernible. Lowercase Suffixes 

b- 
ca- 

F- This is an organic layer characterized by 
an accumulation of partly decomposed 
organic matter. The original structures in 
part are difficult to recognize. The layer 
may be partly comminuted by soil fauna, 
or it may be a partly decomposed mat 
permeated by fungal hyphae. 

H- This is an organic layer characterized by 
an accumulation of decomposed organic 
matter in which the original structures are 
indiscernible. This material differs from 
the F layers by its greater humification 
chiefly through the action of organisms. 
This layer is a zoogenous humus form 
consisting mainly of spherical or 
cylindrical droppings of microarthropods. It 
is frequently intermixed with minera1 
grains, especially near the junction with a 
minera1 layer. 

A buried soil horizon. 
A horizon of secondary carbonate enrichment in 
which the concentration of lime exceeds that in 
the unenriched parent material. 
A horizon characterized by the removal of clay, 
iron, aluminum, or organic matter alone. or in 
combination. When dry, it is higher in color value 
by 1 or more units than an underlying B horizon. 
A horizon enriched with hydrated iron. It usually 
has a chroma of 3 or more. The criteria for an f 
horizon are that the oxalate-extractable Fe + Al 
exceed that of the C horizon by 0.8 percent or 
more ( P Fe + i, Al 2 0.8 percent), and that the 
ratio of organic matter to oxalate-extractable Fe 
be less than 20. 

Table 3. Definition of soi1 horizon symbols (after C.S.S.C. 1970) 

Master Minera1 Horizons and Layers 
Minera1 Horizons are those that contain less organic 
matter than that specified for organic horizons. 
A- This is a minera1 horizon or horizons formed at 

or near the surface in the zone of the removal of 
materials in solution and suspension, or of 
maximum in situ accumulation of organic matter, 
or both. Included are: 
(1) horizons in which organic matter has 

accumulated as a result of biological activity 
(Ah); 

(2) horizons that have been eluviated of clay, 
iron. aluminum. or organic matter, or all of 
these (Ae); 

(3) horizons having characteristics of (1) and (2) 

e- 

f- 

g- 

h- 

i- 

k- 

m- 

P- 

A horizon characterized by gray colours, or 
prominent mottling, or both, indicative of 
permanent or periodic intense reduction. 
Chromas of the matrix are generally 1 or less. 
A horizon enriched with organic matter. When 
used with A it must show one Munsell unit of 
value darker than the layer below, or have 1 
percent more organic matter than the C. 
Used as a modifier of suffixes, e.g. g and t, to 
denote an expression of, but failure to meet, the 
specified limits of the suffix it modifies. It must 
be placed to the right and adjacent to the suffix it 
modifies. 
Denotes the presence of carbonate, as indicated 
by visible effervescence when dilute HCI is 
added. 
A horizon slightly altered by hydrolysis, oxidation, 
or solution, or all three, to give a change in 
colour or structure or both. 
A layer disturbed by man’s activities, that is, by 

20 



cultivation, pasturing, or both. 
t- A horizon enriched with silicate clay. It is used 

with 6 alone (Et), and with B and g (Btg), and 
with others. 

Et- A Bt horizon is one that contains illuvial layer- 
lattice clays. It forms below an eluvial horizon, 
but may occur at the surface of a soil that has 
been partially truncated. It usually has a higher 
ratio of fine clay to total clay than C. It has the 
following properties: 

If any part of an eluvial horizon remains and 
there is no lithologic discontinuity between it 
and the Bt horizon, the Bt horizon contains 
more total and fine clay than the eluvial 
horizon, as follows: 
(a) If any part of the eluvial horizon has less 

than 15 percent total clay in the fine earth 
fraction the Bt horizon must contain at 
least 3 percent more clay. 

percent and less than 40 percent total clay 
in the fine earth fraction, the ratio of clay 
in the Bt horizon to that in the eluvial 
horizon must be 1.2 or more. 

(c) If the eluvial horizon has more than 40 
percent total clay in the fine earth fraction, 
the Bt horizon must contain at least 8 
percent more clay than the eluvial horizon, 

Notés 
(7) Transitional horizons need capitals only: 

(a) if the transition is graduai, .use, e.g., AB or LX: 
(b) if the transition is interfingered. use, e.g., A and B, 

or B and C; 
(cl if desired. dominante cari be shown by order. e.g.. 

AB and BA. 
(2) The designations for diagnostic horizons must be 

given in the same sequence as shown for the 
(b) If the eluvial horizon has more than 15 definition, e.g., Ahe not Aeh. 

Figure 8. Diagram of a soii profile showing various horizons 

L, F and H-Drganic horizon, which may be subdivided into: L (raw organic 
matter). F (partially decomposed organic matter), and H (decom- 
posed organic matter). 

A -A minera1 horizon at or near the surface. It may be a dark 
coloured horizon in which there is an accumulation of humus 
(Ah), or a light coloured 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 (Eh); 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 colour 
or structure (Bm). Usually lime and salts have been leached 
out of this horizon. (4) The symbol “j” is used with the above 
suffixes to denote a failure to meet the specified limits of the 
suffix. 

BC -Transition horizon. 

-Minera1 horizon comparatively unaffected by the soil forming 
process operative in the A and B horizons except for the process 
of gleying (Cg) and the accumulation of calcium or magnesium 
carbonates (Ck) and soluble salts (Cs). 
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classes are determined on the basis of average pH 
values of the C horizon (C, Ck) including IIC, but 
excluding Cca horizon. Calcareous classes are 
based on calcium carbonate content of the Ck or 
Cca horizons. 

The Chernozemic soils of the Sand River map 
area (Table 4) have developed in a transitional zone 
between the grasslands and forest lands. In this 
map area the transitional zone does not constitute 
a continuous belt through the area; rather, it is 
discontinuous and includes an area that extends 
east from Moose Lake to Beaver Crossing and 
south from the Beaver River to Angling Lake, an 
area in the southwest corner of the map, an area 
immediately west of Muriel Lake, and an area west 
of Glendon. In total the Chernozemic soils 
constitute approximately nine percent of the land 
area surveyed, They are characterized by dark 
coloured, humus-minera1 surface horizons 
generally underlain by leached Ae horizons and 
dense Bt horizons. Eluviated Black and Orthic Dark 
Gray subgroups are dominant Chernozemic soils 
found in these areas. Since these soils have 
developed in transitional areas they do not 
resemble the Chernozemic soils of the true 
grasslands in all aspects. They do possess the thick 
humus-rich Ah horizons diagnostic for the 
Chernozemic order but the structure of this horizon 
is generally more massive than the granular 
structure found in Ah horizons of the grassland 
Black Chernozemics. Also the Chernozemic soils of 
the Sand River map area differ in that they are 
characterized by lower pH and duller colours in 
their sola. Finally the Chernozemic soils in this 
area often have Bt horizons more similar to those 
of the Luvisolic soils with blockier structure and 
higher clay accumulation than the modal B 
horizons of Chernozemics. It would seem possible 
that these soils originally developed under forest 
vegetation that was subsequently replaced by 
prairie grass vegetation perhaps as a result of 
forest fires. 

The soils of the Luvisolic order (Table 4) have 
developed under forest vegetation and occupy 
approximately 60 percent of the Sand River map 
area. These soils are characterized by strongly 
leached, light coloured A horizons (Ae) underlain 
by dense, aggregated B horizons (Bt) in which clays 
are the dominant accumulation product. Under 
forest vegetation, organic matter has been added to 
the surface in the form of leaf litter and has 
decomposed relatively rapidly producing a thin 
organic horizon (L-H) on the surface of the minera1 
soil. 

The Chernozemic and Orthic Gray Luvisol soils 
described above are often separated in the field by 
a transition zone of Dark Gray Luvisol soils. These 
differ from the Orthic Gray Luvisols in that they 
exhibit dark-coloured minera1 surface horizons (Ah) 
and from the Chernozemics in that the Ah horizons 
are not thick enough to meet the criteria for the 

Chernozemic order. The Dark Gray Luvisols (Table 
4) have developed under forest vegetation but their 
development may have been influenced by a 
subsequent influx of prairie vegetation (13) much 
like the postulated case for the Chernozemics in 
this map area but to a lesser degree. The major 
area occupied by the Dark Gray Luvisols is a north 
to south .belt east of Vincent Lake, extending from 
the Beaver River to the southern edge of the map 
sheet. Within this belt, sequences of Eluviated 
Black and Dark Gray Chernozemic soils and Dark 
Gray and Orthic Gray Luvisols respectively are 
often found from lower. imperfectly drained 
topographie positions to Upper, well drained 
topographie positions over relatively short lateral 
distances. The observed gradation in morphological 
properties from lower to Upper topographie 
positions include a decrease in the thickness of 
surface Ah horizons and an increase in the degree 
of development of eluviated Ae and illuviated 
textural Bt horizons. These changes may be related 
to either interna1 soi1 drainage or the advance of 
grass vegetation from lower to Upper slope 
positions. 

The distribution of Brunisolic soils coincides 
with the distribution of sandy, glaciofluvial 
deposits. The Brunisolic soils (Table 4) have 
developed under forest vegetation and occupy 
approximately 9 percent of the map area. These 
well drained to excessively drained soils may have 
weakly or strongly developed leached Ae horizons 
underlain by brownish coloured Bm horizons. They 
have relatively thin sola with profiles that appear to 
be less strongly developed than those of the 
Luvisolic order, especially in terms of a textural Bt 
horizon. This may be a function of the relatively 
coarse texture of the parent materials. 

The Gleysolic soils (Table 4) are found in 
depressional areas where soi1 development is most 
strongly influenced by poor interna1 drainage and 
excess soi1 moisture conditions. Most of these soils 
have leached Ae horizons and in some areas. thin 
organic surface horizons overlie the minera1 soi1 
profile. Gleysolic soils are found throughout the 
map area and constitute approximately 5 percent of 
the land area surveyed. 

Organic soils (Table 4) are found most 
frequently in the northern half of the map area and 
comprise approximately 12 percent of the land area 
surveyed. They have developed from fen, fen-forest 
mixture, or sphagnum peat materials in local 
lowland areas where they are saturated with water 
throughout most of the summer. Cool soi1 
temperatures in addition to this waterlogged 
condition reduce the rate at which the organic 
material decomposes and thus the material tends 
to accumulate. 

Soi1 mapping 
The soi1 survey of the Sand River map area was 
conducted in the field at a reconnaissance level of 
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detail using field maps at a scale of 1:63,360 and areas all-terrain vehicles were used to travel 
aerial photography at a scale of 1:31,680. Soi1 seismograph lines and trails, and the data recorded 
profiles were systematically studied in test pits and was augmented by aerial photo interpretation. At 
at road cuts at approximately one-half mile each test pit soi1 profile morphology was examined 
intervals along all roads, trails and road allowances and each horizon described in terms of dry and 
suitable for car or truck travel. In inaccessible moist colours in Munsell colour notation, texture, 

Table 4. Classification of the soils of the Sand River area 

Order Great Group Subgroup Series or 
complex 

Symbol Acreage 

Chernozemic Soils 
-7;hese soils are well to 
imperfectly drained 
minera1 soils with dark 
surface Ah, Ahe or Ap 
horizons, and with 5 or 
C horizons of high base 
saturation with divalent 
cations, calcium usually 
being dominant. 

Black 
These soils have Ah 
horizons with values 
darker than 3.5 moist or 
dry, chromas of 1.5 or 
less moist, and thick 
enough to produce 15 
cm of Ap horizons of 
similar value and chroma. 

Dark Gray 
Soils with L-H horizons 
overlying Ah or Ahe 
which indicate degrada- 
tion. The A horizon has a 
value darker than 3.5 
moist and 4.5 dry and 
thick enough to produce 
15 cm of Ap horizon of 
value darker than 3.5 
moist and 5.0 dry and 
with a Chroma of less 
than 2 dry. 

Orthic Black 
Profile type: Ah, Bm or 
Sti. C. jCca), (Ck) 

Eluviated Black 
Profile type: Ah, (Ahe), 
Ae or AB, Bt or Btj C, 
(Cca). (Ck). 

Gleyed Eluviated Black 
Profile type: Weakly 
gleyed A, B, or C hori- 
zons. Ah or Ahgj, Bgj, 

Cd. 

Orthic Dark Gray 
Profile type: (L-H), (Ah), 

Ahe, (Ae), Bm or Bt, C, 
(Ca). (CU 

Gleyed Dark Gray 
Profile type: weakly 
gleyed A, B, or C hori- 
zons Ah or Ahgj, L?gi. 

cd. 

La Fond LFN 3,491 

Fww 
Ponoka 

FRY 90,067 
POK 9,634 

Jeffrey 
Vilna 

JFF 1,111 
VIL 3.028 

Kehiwin 
Redwater 
Rimbey 
Winterburn 

KHW 119,947 
RDW 2,480 
RMY 3,123 
WTB 1.818 

Egremont EGO 4,441 

Luvisolic Soils 
These soils are well to 
imperfectly drained 
minera1 soils and have 
L-H or Ah horizons over- 
lying prominent Ae hori- 
zons, and illuvial tex- 
tural B horizons in which 
silicate clay is the main 
accumulation product 
and which meet the re- 
quirements of a Bt 
horizon. Ah horizons, 
where present, are 
generally neutral, where- 
as the Ae and Bt horizons 
may vary from slightly 
to moderately acid in 
reaction. 

Gray Luvisol 
Soils with organic sur- 
face horizons (L-H), 
light-coloured eluvial 
horizons (Ae), and illu- 
vial horizons in which 
clay is the main accu- 
mulation product (Bt). A 
degraded chernozem- 
like Ah or an Ahe hori- 
zon may be present. 

Orthic Gray Luvisol 
Profile type: L-H, (Ah or 
Ahe), Ae, AB. Bf, (Cca), Athabasca 
KW. PJ. Clouston 

Codesa 
Glory 
Good Ridge 
Grandin 
La Corey 
Maywood 
Tawatinaw 
Tolman 
Tomson 

ABC 365,202 
CUN 6,101 
COA 93,932 
GOY 1,213 
GOG 38,076 
GDI 129,380 
LCY 669,525 
MYW 3,033 
TWI 5,200 
TOM 27,248 
TMN 126,801 

Dark Gray Luvisol 
Profile type: L-H, Ah or Belley BLY 7,442 
Ahe, Ae, Bt, (Cca), Ck, Fawcett FWT 7,552 
w. Gabriel GBL 1,147 

Grosmont GMT 23,856 
Spedden SDN 191,768 
Winston WST 9.054 

(Table 4 continued on page 24/ 
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structure, ancl consistency (dry, moist, or wet). The Soil and topographie boundaries were plotted 
presence and abundance of mottles, roots and on the aerial photographs by correlating the soil 
pores, stones, and clay films on peds were also features observed with landscape features such as 
recorded. Sampies were collected from each Iandform and percent slope. These boundaries 
horizon for further laboratory characterization of were then transferred to the field maps. Since soils 
their physical and chemical properties. The soit form a continuum over the landscape the soil 
sampling procedure was augmented by deep boundaries drawn do not always represent abrupt 
sampling down to 10 feet by the use of a soil changes from one soi1 to another. The majority of 
coring machine. the map units shown on the accompanying soil 

(Table 4 continued) 

Order Great Group Subgroup Series 
complex 

Symbol Acreage 

Brunisolic Soils 
Soils with brownish- 
coloured sola indicative 
of good to imperfect 
drainage or of good to 
moderate oxidizing con- 
ditions which have de- 
veloped under forest, 
mixed forest and grass, 
grass and fern, or heath 
and tundra vegetation. 
Under virgin conditions, 
they may have organic 
surface horizons (L-H) 
and Ah horizons. They 
may also have weakly or 
strongly developed elu- 
vial (Ae) horizons. All 
have a brownish Bm, 
none have a Bt (textural) 
or podzolic B horizon. 

Eutric Brunisol 
These are Brunisolic soils 
that have organic sur- 
face horizons (L-H) over 
Bm horizons in which 
the base saturation 
(NaCI) is 100% and the 
pH(CaCI,) is 5.5 or 
higher in some parts of 
the profile. 

Dystric Brunisol 
These are Brunisolic 
soils that have organic 
surface horizons (L-H) 
over Bm horizons in 
which the base satura- 
tion (NaCI) is usually 65 
to 100% and pH(CaCI,) 
is 5.5 or lower in all 
parts of the profile. 

Degraded Eutric 
Brunisol 
Profile type: L-H or Ap, Amisk AMK 4,756 
Aej or Ae, Bm or Btj Codesa COA 
(CM. Edwand EDW 50,887 

Liza LIZ 7,298 
Nicot NIT 109.184 

Degraded Dystric 
Brunisol 
Profile type: L-H or Ap, 

Aej or Ae, Bm or Bmcc, 

K) Nestow NTW 66,452 

Gleysolic Soils 
These soils have devel- 
oped under hydrophytic 
vegetation and they may 
be expected to support 
hydrophytic vegetation 
if left undisturbed. They 
are saturated with water 
and are under reducing 
conditions continuously 
or during some period of 
the year. unless they are 
artificially drained. 

Humic Gleysol 
These are Gleysolic soils 
that, when virgin, have 
an Ah horizon more than 
8 cm thick. When culti- 
vated to a depth of 15 
cm, they have an Ap 
layer with more than 3% 
organic matter. 

Eluviated Gleysol 
These are Gleysolic soils 
with Aeg and Btg hori- 
zons. All the subgroups 
may have organic layers, 
and they may have an 
Ah horizon. 

Orthic Humic Gleysol 
Profile type: (L-H), Ah, 
(Ahe), (Aeg), Bg or Btjg. Codner 
(Cg) or (C) or (Ckg), etc. 

Rego Humic Gleysol 
Profile type: (L-H) Ah, 
Cg or Ckg or Ccag Daken 

COD 

DKN 

Humic Eluviated 
Gleysol 
Profile type: L-H, Ah or 
Ahe, Aeg, Btsx (BCg). Jarvie 
(Cg), or (Cgj) or (C) or Mapova 
(Ckg), etc. 

JVI 
MPV 

1,322 

14,863 

11,495 
44,883 

Low Humic Eluviated 
Gleysol 
Profile type: (L-H), (Ah), 
(Ahe), Aeg, 8tg, (Bcg), Newbrook 
(Cg) or KM or K) or 
(Ckg), etc. 

NWO 50,175 
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map are complexes of two or more recognized soit 
series which individually could not be separated by 
boundaries at the scale of mapping used. Each 
series is indicated by a letter symbol followed by a 
number representing the decile proportion of that 
series within the mapping unit. The soil boundaries 
drawn therefore separate areas within which a 
recurring sequence of soil series occurs, and 

in only one of the series recognized. The soi1 
boundaries may also represent midway lines in 
transitional zones in which one mapping unit 
gradually merges with another. 

As well as mapping the soils, a record was 
made on the field maps indicating classes of roads 
and farm buildings, percentages of each quarter 
section cultivated, and artifical or natural 

complexés on either side of a boundary may differ waterways, sloughs, and lakes. 

(Table 4 continued) 

Order Great Group Subgroup Series 
complex 

Organic Soils 
These are soils that have 
developed dominantly 
from Organic deposits. 
The majority of them 
are saturated for most of 
the year, or are artifi- 
cially drained, but some 
of them are not usually 
saturated for more than 
a few days. They contain 
30% or more of organic 
matter. 

Fribisol 
These are organic soils 
with a dominantly fibric 
middle tier, or middle 
and surface tiers if a 
terric. lithic, hydric, or 
cryic contact occurs in 
the middle tier. 

Mesisol 
These organic soils 
have a dominantly mesic 
middle tier, or middle 
and surface tiers if a 
terric, lithic, hydric, or 
cryic contact occurs in 
the middle tier. 

Humisol 
These are organic soils 
with a dominantly humic 
middle tier, or middle 
and surface tiers if a 
terric, lithic, hydric. or 
cryic contact occurs in the 
middle tier. 

Sphagno-Fibrisol 
Profile type: Of 

Terric Mesic Fibrisol 
Profile type: Or. Om, UC 

Terric Humic Fibrisol 
Profile type: Of, Oh, UC 

Terric Fibrisol 
Profile type: Of, HC 

Typic Mesisol 
Profile type: (Of), Om 

Humic Mesisol 
Profile type: (Of), Om, 
Oh 

Terric Humic Mesisol 
Profile Type: (Of), Om, 
Oh, IfC 

Terric Mesisol 
Profile type: (Of), Om, 
IIC 

Typic Humisol 
Profile type: (Of), (Om), 
Oh 

Terric Humisol 
Profile type: (Of), (Om), 
Oh, Ile 

Stebbing 

Tucker 

Tompkins 

Birkland 

Chatwin 

SB 8,345 

Tf? 87,267 

TM 8,242 

BL 23,516 

CT 6,144 

Maloy ML 

St. Lina SL 

Manatokan MN 

Bonnie BN 8,523 

Hilda HD 917 

Symbol Acreage 

- 

19,530 

40.05 1 

109,672 
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Table 5. Subgroup and family classification of the soils of the Sand River area 

Familv 

Particle Size 

Soil Series Subgroup Glass Mineralogy Reaction Calcareoos 

LaFond Orthic Black Fine-loamy mixed moderately to strongly 

Few Eluviated Black Fine-loamy mixed moderately to strongly 
Ponoka Fine-loamy mixed moderately to strongly 

Jeffrey Gleyed Eluviated Black Fine-loamy mixed moderately to strongly 
Vilna Fine-loamy mixed moderately to strongly 

Kehiwin Dark Gray Fine-loamy mixed moderately to strongly 
Redwater Sandy mixed weakly 
Rimbey Fine-silty mixed moderately to strongly 
Winterburn Fine-silty mixed weakly 

Egremont Gleyed Dark Gray Fine-loamy mixed moderately to strongly 

Athabasca Orthic Gray Luvisol Fine-loamy mixed neutral weakly 
Grandin Fine-clayey mixed neutral weakly 
Clouston Loamy-skeletal mixed neutral weakly 
Glory Fine-silty mixed neutral 
Good Ridge Coarse-loamy mixed neutral moderately to strongly 
Tawatinaw Loamy-skeletal mixed neutral weakly 
La Corey Fine-loamy m ixed alkaline moderately to strongly 
Lavesta Fine-loamy mixed neutral wea kly 
Tolman Fine-loamy mixed neutral moderately to strongly 
Tomson Fine-loamy mixed neutral moderately to strongly 
Maywood Very fine-clayey Montmorillinitic acid 

Belley Dark Gray Luvisol Sandy/loamy mixed neutral moderately to strongly 
Gabriel Sandy/loamy mixed neutral moderately to strongly 
Fawcett Fine-silty mixed neutral moderately to strongly 
Grosmont Fine-loamy mixed acid weakly 
Spedden Fine-loamy mixed neutral moderately to strongly 
Winston Fine-clayey mixed neutral weakly 

Amisk Degraded Eutric Brunisol Sandy mixed 
Liza Sandy mixed 
Nicot complex Sandy mixed 
Codesa complex Sandy-loamy mixed weakly 
Edwand Sandy-skeletal mixed 

Nestow Degraded Dystric Brunisol Sandy mixed 

Codner Orthic Humic Gleysol Fine-loamy mixed neutral weakly 

Daken Rego Humic Gleysol Sandy mixed neutral wea kly 

Jarvie Humic Eluviated Gleysol Coarse-silty mixed neutral weakly 
Mapova Fine-loamy mixed neutral weakly 

Newbrook Low Humic Eluviated Gleysol Fine-loamy mixed neutral weakly 
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Table 6. Topography and soils of the land units 

Land unit 

Hummocky 
Morainal 
Plain 

Symbol 

IA 

IB 

IC 

ID 

Topography 

Moderately to 
strongly rolling 

Moderately to 
strongly rolling 

Gently to 
moderately rolling 

Moderately rolling 

Dominant 
soils 

Athabasca 
Grandin 

Athabasca 

Fewv 
Spedden 
Kehiwin 
La Corey 

Associated 
soils 

Organic Edwand 
Codesa Newbrook 
Nicot 
Grosmont Organic 
Codesa Mapova 
Newbrook Clouston 
La Corey 
Winterburn 
La Fond 
Organic Newbrook 
Codesa Clouston 
Edwand 

Ridged 
Morainal 
Plain 

IIA 

IIB 

Gently to 
moderately rolling 
Undulating to 
gently rolling 

La Corey 

Grandin 
Athabasca 
La Corev 

Athabasca 
Grandin 

Tawatinaw 
La Corey 
Good Ridge 
Organic 

Spedden Codesa 
Newbrook Organic 
Organic Nestow 
Grosmont Mapova 
Spedden Nicot 

Fluted 
Morainal 
Plain 

IIIA 

Ill8 

IIIC 

Gently undulating to 
gently rolling 

Undulating 

Gently undulating to 
undulating 

La Corey Winston 
Spedden Mapova 
Grosmont Organic 
Spedden Nicot Edwand 
Codesa Organic 
La Corey Nestow 
Nicot Newbrook 
Tolman 

Rolling 
Mora i na I 
Plain 

IVA 

IVB 

Undulating to 
moderately rolling 
Gently undulating to 
gently rolling 

IVG Gently rolling 

IVD Undulating to 
gently rolling 

IVE Gently undulating to 
gently rolling 

Tomson 
La Corey 
La Corey 
Nestow 
Tolman 
La Corey 

La Corey 

Grandin 
Athabasca 

Organic Codesa 
Nestow Daken Nicot 
Nicot Jarvie Fawcett 
Edwand Codesa 
Daken Rimbey 
Organic Nicot 
Newbrook Edwand 
Spedden Edwand 
Codesa Tomson 
Newbrook Organic 
Maywood Organic 
Winston Jarvie Tolman 

Glacio- 
Fluvial 
Plain 

V Gently undulating to 
gently rolling 

Nestow 
Nicot 

Liza Codesa Organic 
La Corey Amisk 
Edwand 

Undulating 
Morainal 
Plain 

VIA 

VIB 

VIC 

VID 

Gently undulating 

Undulating 

Gently undulating to 
undulating 

Undulating 

Few 
Kehiwin 

Spedden 
Kehiwin 
Spedden 
Fewv 
Athabasca 
La Corey 
Spedden 

Mapova Ponoka 
Spedden Redwater 
La Corey La Fond 
La Corey Mapova 
Fergy Nestow 
Kehiwin La Corey 
Grosmont Nestow 
Vilna 
Codesa Tolman 
Nestow Mapova 
Belley Newbrook 
Kehiwin 
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Plate 6. Hummocky moraine north of Lac La Biche 
mapped primarily as Orthic Gray Luvisol 

pattern. There also appeared to be a relatively 
consistent distribution of similar soils within 
portions of each landform area. Therefore the Sand 
River map area was divided into six land units 
defined as natural landscapes with a characteristic 
pattern of landforms that could be mapped from 
aerial photographs (Figures 9, 10). Five of the six 
land units were further subdivided on the basis of 
similar soils and topography (Table 6). The map of 
land units could therefore be used at a small scale 
as a map of potential agriculture in this map area 
(see section on Use and Management of Soils at 
the end of this report) as well as a very generalized 
soil-landform map. 

The land units described below are delineated 
on the accompanying soi1 map. Each land unit is 
described verbally and illustrated with a block- 
diagram sketch showing the soils common to it and 
their probable position in the landscape. 

Land Unit 1: hummocky morainal plain 
This land unit covers approximately 665,000 acres 
or 25 percent of the surveyed area mainly in the 
northwestern and west central positions. Small 
areas of hummocky morainal plain are also found 
in southern parts of the map sheet and around 
Cold Lake (Figure 9). 

Plate 7. Pasture and hay production in the hummocky 
morainal plain 

The hummocky morainal plain is characterized 

Figure 12. Stereogram of a portion of land unit 1-hummocky morainal plain 
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Figure 11. Block-diagram of land unit I-hummocky morainal plain. indicating landscape 
position of representative soils (see Table 7) 

Table 7. Common soils of the hummocky morainal plain (Figure 11) and their landscape relationships 

Map unit 
component Soit group Parent material 

1 Athabasca Orthic Gray 
Luvisol 

2 Grandin Orthic Gray 
Luvisol 

3 Organic 

4 Newbrook Low Humic 
Eluviated Gleysol 

5 Codesa Degraded Eutric 
Brunisol, Orthic 
Gray Luvisol 

6 Edwand Degraded Eutric 
Brunisol 

Fine-loamy, weakly 
calcareous glacial till 
Fine-clayey. weakly 
calcareous glacial till 
Sphagnum or forest 
peat 
Fine-loamy, weakly 
calcareous glacial till 
Sandy alluvium over 
fine-loamy glacial till 

Drainage 

Moderately well 
drained 

class 

Moderately well 
drained 
Poorly 10 very 
poorly drained 
Poorly drained 

Upper and midslope 

Landscape 
position 

Upper slopes and 
ridge tops 
Low-lying depressions 

Receiving areas on 
lower slopes 
Upper slopes 

Sandy-skeletal, glacio- 
fluvial material 

Well drained 

Rapidly drained Ridge tops 
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by rough. irregular knob and kettle topography (8). 
Knobs and ridges show complete gradation and are 
interspersed with undrained depressions. Generally 
there is no alignment of the knolls into ridges and 
no dominant trends are discernible. The knobs and 
ridges consist mainly of till, which is relatively 
compact in places. Some of the knobs, however, 
may have sand and grave1 in their cores whereas 
others may have layers of sand and grave1 capping 
the till deposit (Figure 11). 

Soils of the hummocky morainal plain are 
dominantly Orthic Gray Luvisols except for an area 
north of Saddle Lake, where Chernozemic and Dark 
Gray Luvisols are dominant. Organic and Gleysolic 
soils occupy poorly drained depressions, and 
Brunisolic soils occur on knolls or ridges which 
have thick sand and grave1 deposits capping the till 
material (Table 7). 

The hummocky morainal plain is presently used 
as a woodland and grazing area (Figure 12). The 
area is only suitable for pasture and hay 
production. North of Saddle Lake, where soil 
conditions are favourable, cultivation and grain 
production are practised successfully. 

Land Unit 11: ridged morainal plain 
This land unit occupies approximately 128,000 
acres or 5 percent of the surveyed area in a 

narrow strip in the western part of the map area 
extending from the northwest to the southeast 
(Figure 9). The ridged morainal plain is 
characterized by short, narrow, steep-sided ridges 
with a maximum height of approximately 30 feet. 
Few ridges exceed a quarter-mile in length and 
they are usually simple ridges having level tops 
and relatively straight to gently winding sides. In 
many instances the ridges are joined at one or 
both ends to adjacent ridges (Figure 13). The ridges 
are composed of medium textured till and small 
amounts of outwash deposits are incorporated in 
larger ridges. 

Soils of the ridged morainal plain are 
dominantly Orthic Gray Luvisols with inclusion of 
some Dark Gray Luvisols on undulating areas. 
Organic and Gleysolic soils are found in poorly 
drained, level to depressional areas which occur 
between the ridges (Table 8). 

Most of the land is suitable for pasture and hay 
production (Figure 14). Some of the lower slopes 
and Upper portions of larger ridges are presently 
used for grain trop production. 

Land Unit III: fluted morainal plain 
The fluted morainal plain encompasses 
approximately 204,000 acres or 8 percent of the 
surveyed area extending from the northwest to the 

Figure 14. Stereogram of a portion of land unit Il-ridged morainal plain 
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Figure 13. Block-diagram sketch of land unit Il-ridged morainal plain, indicating landscape 
position of representative soils (see Table 8) 

Table 8. Comm’on soils of the ridged morainal plain (Figure 13) and their landscape relationships 

Map unit 
component Soif group 

1 La Corey Orthic Gray 
Luvisol 

2 Organic 

3 Spedden Dark Gray Luvisol 

4 Newbrook Low Humic 
Eluviated Gleysol 

Parent material 

Fine-loamy, moderately to 
strongly calcareous glacial till 
Forest or Fen peat 

Fine-loamy, moderately to 
strongly calcareous glacial till 
Fine-loamy, weakly 
calcareous glacial till 

Drainage 
class 

Moderately well 
drained 
Poorly to very 
poorly drained 
Moderately well 
drained 
Poorly drained 

Landscape 
position 

Upper and midslope 

Low-lying depressions 
and drainageways 
Lower smooth slopes 

Receiving areas on 
lower midslope 
drainageways 
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southeast in the western part of the map area. The 
flutings become less discernible toward the south 
and east where they rise only a few feet above the 
ground moraine. In the northwestern part of the 
area, flutings are distinct and deep grooves 
separating linear ridges cari be observed in the 
field. Here, the flutings are composed of medium 
textured till which is similar to the materials of the 
surrounding ground moraine (Figures 9, 15). 
Another fluted area is located on the west side of 
the Sand River within the spillway and extends 
south of the Beaver River (Figure 9). This fluted 
area cari be detected on aerial photographs but is 
difficult to observe on the ground. The large linear 
grooves have been generally infilled with organic 
deposits. In this area, the soil parent materials are 
mainjy coarse textured till and sandy glaciofluvial 
deposits. A small fluted area occurs west of 
Kehiwin Lake and extends to the southeast (Figure 
9). In this area, the flutings are composed of either 
sandy and stony till or sandy deposits overlying 
medium textured till. 

The soils of the fluted morainal plain are 
dominantly Orthic Gray Luvisols with lesser 
amounts of Brunisols. Dark Gray Luvisol soils 
occupy bottom slopes and Organic or Gleysolic 
soils are found in poorly drained depressional 
areas (Table 9). 

Due to favourable topographie conditions, this 
land unit has agricultural value. The Dark Gray 
Luvisol soils of the undulating areas are suitable 
for grain and forage trop production (Figure 16). 

Land Unit IV: rolling morainal plain 
This land unit, occupying approximately 1 ,OOO,OOO 
acres or 37 percent of the surveyed area, includes 
transitional areas between level to undulating 
ground moraines and gently to strongly rolling 
hummocky moraines. It is characterized by 
undulating to gently rolling topography featuring 
minor ridges and knobs intermixed with numerous 
wet depressions and small peat bogs. The area 
north of the Beaver River and east of the Sand 
River is dissected by old water channels which run 
in an east-west direction (Figure 9). An area south 
of Wolf Lake is characterized by large moraine 
ridges with contorted bedrock features (Figure 9). 
This land unit is composed dominantly of medium 
textured till material but large areas of sandy and 
organic deposits are found on the northern margin 
of the surveyed area (Figure 17). 

The soils of this land unif (Table 10) are Orthic 
Gray Luvisols developed mainly on till material but 
some on lacustrine deposits are also present 
(Figure 17). The area north of the Beaver River 
includes Brunisolic and Organic soils. 

Figure 16. Stereogram of land unit Ill-fluted morainal plain 
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Figure 15. Block-diagram sketch of land unit Ill-fluted morainal plain, indicating landscape 
position of representative soils (see Table 9) 

Table 9. Common soils of the fluted morainal plain (Figure 15) and their landscape relationships 

Map unit 
component 

La Corey 

Athabasca 

Grandin 

Tawatinaw 

Organic 

Mapova 

Nestow 

Nicot 

Soi1 group 

Orthic Gray 
Luvisol 
Orthic Gray 
Luvisol 
Orthic Gray 
Luvisol 
Orthic Gray 
Luvisol 

Humic Eluviated 
Gleysol 
Degraded Dystric 
Brunisol 
Degraded Eutric 
Brunisol, Brunisolic 
Gray Luvisol 

Parent material 

Fine-loamy, moderately to 
strongly calcareous glacial till 
Fine-loamy, weakly 
calcareous glacial till 
Fine-clayey, weakly 
calcareous glacial till 
Coarse-loamy, weakly 
calcareous glacial till 
Forest or fen peat 

Drainage 
ctass 

Moderately well 
drained 
Moderately well 
drained 
Moderately well 
drained 
Weil drained 

Fine-loamy, weakly 
calcareous glacial till 
Sandy alluvial or aeolian 
material 
Sandy alluvial or 
aeolian material 

Poorly to very 
poorly drained 
Poorly drained 

Rapidly drained 

Rapidly drained 

Landscape 
position 

Upper and midslopes 

Upper and midslopes 

Upper slapes and 
ridge tops 
Upper slopes and 
ridge tops 
Low-lying depressions 
and drainageways 
Lower slopes in a more 
receiving position 
Midslopes 

Upper slopes 
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Most of this land unit is under native vegetation 
(Figure 18). Only a few small areas are being 
cultivated. Soifs developed on till material have 
satisfactory moisture conditions and are capable of 
producing coarse grains and forage crops. Areas 
with rougher topography are suitable for pasture. 

Land Unit V: glaciofluvial plain 
The glaciofluvial plain encompases a narrow strip 
extending from Moose Lake to the Beaver River, 
and a small area north of Lac La Biche, in the 
northwestern corner of the map sheet, a total of 
approximately 52,000 acres or 2 percent of the 

surveying area (Figure 9). This land unit is a gently 
undulating to level plain but includes some gently 
rolling areas where the fluvial mantle is thin over 
the underlying till. Small areas of organic deposits 
occurring in old stream courses are found 
interspersed within this land unit (Figure 19). 

The soils are dominantly Brunisols (Table 11) 
developed on sandy materials with Organic soils 
found in poorly drained depressional areas (Figure 
19). 

This land unit is under native vegetation and 
regarded as nonarable although some areas with 
impeded drainage, due to underlying finer textured 
material, have potential for pasture (Figure 20). 

Land Unit Vk undulating morainal plain 
This land unit covers approximately 624,000 acres 
or 23 percent of the surveyed area in the central 
part of the map area extending from the Beaver 
River Crossing in the east to the ridged morainal 
plain in the west. A small area in the southwestern 
part of the map sheet constitutes another portion 
of this land unit (Figure 9). It is characterized by a 
relatively level till plain with-occasional low ridges 
and knolls (Figure 21). 

The soils of this land unit are Chernozemic and 
Dark Gray Luvisols (Table 12) with some Orthic 
Gray Luvisols occurring on slightly elevated areas 

Plate 8. A view looking west from Primrose Lake 
over rolling morainal plain 

Figure 18. Stereogram of a portion of land unit IV- rolling morainal plain 
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Figure 17. Hock diagram sketch of land unit IV-rolling morainal plain, indicating landscape 
position of representative soils (see Table 10) 

Table 10. Common soils of the rolling morainal plain (Figure 17) and their landscape relationships 

Map unit 
component 

1 Tomson 

2 La Corey 

3 Organic 

4 Nestow 

5 Tolman 

6 Codesa 

7 Newbrook 

Soif group 

Orthic Gray 
Luvisol 
Orthic Gray 
Luvisol 

Degraded Dystric 
Brunisol 
Orthic Gray 
Luvisol 

Degraded Eutric 
Brunisol, Orthic 
Gray Luvisol 
Low Humic 
Eluviated Gleysol 

Parent material 

Fine-loamy, moderately to 
strongly calcareous glacial till 
Fine-loamy, moderately to 
strongly calcareous glacial till 
Forest or fen peat 

Sandy alluvial or 
aeolian material 
Fine-loamy, moderately to 
strongly calcareous 
lacustrine material 
Sandy alluvium over 
fine-loamy glacial 
till 
Fine-loamy, weakly 
calcareous glacial till 

Drainage 
class 
Moderately well 
drained 
Moderately well 
drained 
Poorly to very 
poorly drained 
Rapidly drained 

Well drained 

Well drained 

Poorly drained 

Landscape 
position 

Upper and midslopes 

Upper and midslopes 

Low-lying depressions 
and drainageways 
Midslopes 

Mid and Upper slopes 

Mid and Upper slopes 

Receiving areas on 
lower slopes 
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(Figure 21). West of Moose Lake the proportion of 
the Luvisolic soils increases and Dark Gray Luvisol 
soils become dominant as the plain nears the 
ridged morainal plain. This portion of the land unit 
has a slightly higher elevation and minor upland 
areas of till occur more frequently than in the area 
east of Moose Lake. 

The undulating plain north of Beaver River is a 
transitional zone to the rolling morainal plain 
characterized by undulating topography with 
frequent low ridges and knolls. The soils are 
generally those of the Luvisolic order with some 
Brunisolic soils occurring in small sandy areas. 

This land unit is cultivated extensively and the 

soils are capable of producing grains and forage 
crops (Figure 22). 

Description of soil units 
In this section the soil series and complexes 
identified and mapped in the Sand River area are 
described in alphabetical order. Each description of 
a soil includes its natural setting in terms of 
topography, vegetation, extent, and land unit as 
well as a detailed description of a typical profile. 
For most of the soils the results of chemical and 
physical laboratory analyses are presented in 
tabular form. The analytical procedures followed 
cari be found in the Appendix. 

Alluvium (ALL) 
Alluvium occurs on river and stream floodplains 
with the largest areas being found in the valleys of 
the Beaver and Sand rivers. Areas of alluvium are 
generally too small to be outlined separately at the 
published map scale. 

Plate 9. Establishment of vegetative caver on some 
of the sandy soils is rather difficult 

Little or no profile development is evident in the 
alluvium due to frequent flooding and deposition by 
the rivers and streams at high water levels. The 
texture of this stone free material ranges from fine 
sand to clay, but grave1 deposits are often found at 
depth. The topography is generally level to gently 
undulating in these alluvial areas. The native 
vegetation commonly includes trembling aspen, 

Figure 20. Stereogram of a portion of land unit V-glaciofluvial plain 
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Figure 19. Block-diagram sketch of land unit V-glaciofluvial plain, indicating landscape position 
of representative soils (see Table 11) 

Table 11. Common soils of the glaciofluvial plain (Figure 19) and their landscape relationships 

Map unit 
component Soi/ group 

1 Nicot Degraded Eutric 
Brunisol. Brunisolic 
Gray Luvisol 

2 La Corey Orthic Gray Luvisol 

3 Nestow 

4 Liza 

5, 6 Organic 

Degraded Dystric 
Brunisol 
Degraded Dystric 
Brunisol 

Parent material 

Sandy alluvial or 
aeolian material 

Fine-loamy, moderately to 
strongly calcareous glacial till 
Sandy alluvial or 
aeolian material 
Sandy alluvial or 
aeolian material 
Fen peat 

Drainage 
class 
Rapidly drained 

Moderately well 
drained 
Rapidly drained 

Upper slopes 

Midslopes 

Rapidly drained Nearly level slopes 

Poorly to very 
poorly drained 

Landscape 
position 

Mid and Upper slopes 

Receiving depressions 
and drainageways 
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balsam poplar, and white spruce on relatively well 
drained sites with willows, black spruce, and 
grasses and sedges on poorly drained sites. 

On terraces and benches of slightly higher 
position above the general level of the rivers and 
streams, darker coloured Ah horizons have 
developed on similar materials. These terraces and 
benches are not subject to flooding as frequently 
as the lower areas and in some areas are used as 
pasture and grazing lands. The topography is more 
sloping than in the lower areas and dissecting 
drainage ways are commonly found. 

Most areas of alluvium are uncultivated and any 
agricultural utilization is restricted to areas where 

Plate 10. Baled forage trop in the undulating 
morainal plain 

the lower floodplains and Upper terraces are of 
significant size. These areas are best suited for 
pasture and grazing and are rated as Soi1 
Capability Class 5. 

Amisk series (AMK) 
The Amisk soils are well to rapidly drained 
Degraded Eutric Brunisols, developed on sandy 
glaciofluvial materials. They are generally found in 
the glaciofluvial plain, land unit V, where the 
topography is undulating to gently rolling. The 
natural forest vegetation is dominantly jackpine 
and trembling aspen with minor amounts of paper 
birch and white spruce. Ground caver includes 
bearberry, blueberry, forbs and grasses. 

The Amisk soils are characterized by a thin 
organic surface horizon underlain by a distinct, 
light coloured Ae horizon. Below this a yellowish 
brown, medium acid, Bm horizon is found 
containing textural bands at depths from 60 to 90 
cm from the surface. These textural bands of 
slightly higher clay content are a diagnostic feature 
of this series and aid in distinguishing it from the 
Nestow and Nicot soils. These latter soils are 
described elsewhere in this section. 

The textural bands have a finer texture and 
darker and redder colour than the interband 
material. In some soils of this series only one or 
two bands are present whereas others have more 

Figure 22. Stereogram of a portion of land unit VI-undulating morainal plain 

40 



Figure 21. Block-diagram sketch of land unit VI-undulating morainal plain, indicating landscape 

position of representative soils (see Table 12) 

Table 12. Common soils of the undulating morainal plain (Figure 21) and their landscape relationships 

Map unit Drainage 
component Soi1 group Parent material class 

1 Few Eluviated Black Fine-loamy, moderately to Weil drained 
Chernozemic strongly calcareous glacial till 

2 Kehiwin Orthic Dark Gray Fine-loamy, moderately to Well drained 
Chernozemic strongly calcareous glacial till 

3 Spedden Dark Gray Fine-loamy. moderately to Moderately well 
Luvisol strongly calcareous glacial till drained 

4 La Corey Orthic Gray Fine-loamy, moderately to Moderately well 
Luvisol strongly calcareous glacial till drained 

5 Ponoka Eluviated Black Fine-silty, moderately to Well drained 
Chernozemic strongly calcareous lacustrine 

material 
6 Mapova Humic Eluviated Fine-loamy, weakly Poorly drained 

Gleysol calcareous glacial till 

Landscape 
position 
Nearly level lower 
slopes 
Long midslopes 

Midslope 

Upper slopes 

Nearly level lower 
slopes 

Lower slopes in a more 
receiving position 
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than two. In either case the cumulative thickness 
of the bands rarely exceeds ten centimeters and 
thus the horizon containing the bands does not 
meet the criteria for a Bt horizon. The stone free, 
noncalcareous, parent material or C horizon has a 
brown to yellowish brown colour and a medium to 
fine sand texture. 

The Amisk profile described below is located at 
SE8-Tp61 -R7-W4. 

L-H 

Ae 

Bml 

Bm2 

Bm3 

C 

2.5 to 0 cm; very dark gray (10YR 3/1 d), 
semidecomposed organic matter; fibrous, 
abundant, fine and medium, few Co&rse roots; 
abrupt, smooth, boundary; 2.5 to 8 cm thick; 
medium acid. 

0 to 5 cm; brown (10YR 513 m), pale brown 
(1OYR 613 d) Sand; single grain; loose, very 
friable; few fine and very few medium roots; 
clear. smooth boundary; 2.5 to 8 cm thick; 
strongly acid. 

5 to 25 cm; dark yellowish brown (10YR 3/4 m), 
yellowish brown (10YR 514 d) Sand; single grain; 
loose, very friable; few fine roots; aradual, waw 

of the area, land units Il6 and IVE. 
Athabasca soils occur on a wide range of 

topography from relatively level ground moraines to 
gently undulating flutings and strongly sloping 
hummocky moraines. Native vegetative caver 
consists predominantly of trembling aspen with 
varying mixtures of balsam poplar, white spruce, 
birch, alder, and willow. A great variety of shrubs 
and broad-leaved herbaceous plants, along with a 

boundary; 13 to 28 cm thick; med&m acid. ’ L-H 

25 to 61 cm; brown (IOYR 513 m), pale brown 
(IOYR 613 d) Sand; single grain; loose, friable; 
few fine roots; gradual, wavy boundary; 25 to 43 
cm thick; medium acid. Ae 

61 to 99 cm; yellowish brown to dark yellowish 
brown (10YR 4.514 m), light yellowish brown to 
yellowish brown (10YR 5.514 d) Sand; single 
grain; loose, friable; very few, fine and medium 
roots; contains textural bands of dark yellowish Btl 

brown (10YR 314 m) sandy loam; amorphous; 
hard, friable, slightly sticky and slightly plastic; 
the thickness of the bands are 0.2 to 0.5 cm; 
generally horizontal and continuous, some 
branched and contorted; clear, wavy boundary; 
25 to 51 cm thick; medium acid. 
99+ cm; pale brown to brown (10YR 5.5/3 m), Bt2 

very pale brown to pale brown (10YR 6.5/3d) 
Sand; single grain; loose, friable; very few, very 
fine roots; includes few thin textural bands. 

number of grass species, constitute the understory. 
The Athabasca soi1 profile has a thin organic 

surface horizon overlying a light gray, well 
developed Ae horizon. The E%t horizon is brown to 
dark brown and consists of moderately well 
developed blocky aggregates. The soi1 solum has a 
low pH value, generally strongly acid, and a lime 
accumulation horizon usually at depths of 
approximately 150 cm from the surface. 

A description of a typical soi1 of the Athabasca 
series (location: NW5-Tp69-R9-W4) is given below 
with analytical data presented in Table 13. 

The Amisk soils do not caver a significant areal 
extent. Where they do occur they are rarely 
cultivated since they are suited only for woodland BC 
due to their susceptibility to severe wind erosion, 
low water holding capacity and generally low 
natural fertility. These soils have been placed in 
Soil Capability Class 6 for agriculture. 

10 to 23 cm; brown to dark brown (10YR 4/3 m) 
clay loam; moderate, medium, subangular blocky; 
hard, firm. slightly sticky, slightly plastic; few, 
fine and medium, random, inped roots; few, very 
fine, vesicular pores; many, thin clay films on ped 
and pore surfaces; few pebbles; gradua1 wavy 
boundary; 10 to 18 cm thick; very strongly acid. 

23 to 36 cm; dark brown (10YR 3/3 m) clay; 
strong, fine, subangular blocky; hard, firm, sticky, 
plastic; few, fine and medium, random, inped 
roots; few, very fine, vesicular pores; many, thin 
clay films on ped and pore surfaces; few pebbles; 
clear, wavy boundary; 10 to 15 cm thick; strongly 
acid. 
36 to 58 cm; brown to dark brown (10YR 4/3 m) 
clay loam; weak, fine, subangular blocky; slightly 
hard, friable, sticky. plastic; few, fine and 
medium, very few coarse. vertical roots; common, 
very thin clay films; few pebbles; gradual, wavy 
boundary; 23 to 30 cm thick; strongly acid. 

58 to 86 cm; dark brown (1 OYR 3/3 m) clay loam; 
amorphous; slightly hard, friable, sticky, plastic; 
few, fine and medium, very few coarse, vertical 
roots; few pebbles; clear, wavy boundary; 23 to 
33 cm thick; medium acid. 
86 to 107 cm; brown to dark brown (10YR 4/3 
m) clay loam; amorphous; hard, friable, sticky, 
plastic; few, fine and medium, very few coarse. 
vertical roots; moderately effervescent; few 
pebbles; neutral. 

Athabasca series (AK) C 

Athabasca soils are moderately well drained Orthic 
Gray Luvisols developed on dark grayish brown to 
dark brown, fine-clayey, glacial till material. The till 
is moderately stony and weakly calcareous with Ck 
lime occurring at a depth of about 115 to 150 cm. 

This series is dominant in the moderately to 
strongly rolling hummocky morainal plain, land 
units IA and IB, and in the gently undulating to 
gently rolling fluted till plain, land unit IIIA. It is The Athabasca soils are similar to those of the 
also found as a minor series in association with La Corey series with the exception that the 
soils of the Grandin series in the northwestern part Athabasca soils have lower soi1 pH values in their 

5 to 0 cm; black (IOYR 211 m) semidecomposed 
organic matter; abundant fine and medium, few 
coarse roots; abrupt, smooth boundary; 2.5 to 8 
cm thick; strongly acid. 

0 to 10 cm; light gray (1OYR 7/1 m) silt loam; 
moderate, fine platy; soft, friable, nonsticky, 
slightly plastic; abundant, very fine and fine roots; 
clear, wavv boundary; 8 to 13 cm thick; strongly 
acid. 
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sola (less than 5.5) and greater depth to a layer of 
calcium carbonate accumulation. In cultivated 
areas the Ae and L-H horizons are incorporated to 
form a grayish Ap horizon underlain by remnants 
of the Ae. The amount of clay accumulation in the 
Bt horizon is apparently directly proportional to the 
thickness of the Ae horizon and the amount of clay 
present in the original parent material. 

Athabasca soils possess low natural fertility. If 
they are used solely for grain production without 
application of fertilizers, yields are usually 
unsatisfactorily low within a few years. Profitable 
farming is usually dependant on improvement of 
soil fertility by management suited to the particular 
characteristics of the soils. 

These soils are best suited for mixed farming, 
including the raising of livestock. Because of the 
climatic limitations, coarse grains and forage crops 
should be the dominant cultivated crops. 
Production of legumes, particularly alfalfa, is 
limited due to the low pH values of these soils. 
Satisfactory growth of rapeseed, wheat, and barley 
cari be obtained by liming. 

Most of the Athabasca soils have been placed 
in Soil Capability Class 4 for agriculture. Rough 
areas should be left for pasture purposes because 
of topographie limitations. 

Beloy series (BLY) 
Belloy soils are moderately well drained Dark Gray 
Luvisols developed on relatively thin sandy alluvial 
deposits which are underlain by moderately to 
strongly calcareous, fine-loamy till at depths less 
than 75 cm from the surface. They are found 
primarily on tower slope positions in the morainal 
plain, land unit VI, adjacent to various water 
courses. The topography is undulating in which 
smooth slopes are predominant. Surface drainage 
is well to rapid. but interna1 drainage may be 
impeded by the finer textured till deposit beneath. 
Native vegetation is that common to the Parkland 
consisting of sparse tree caver, with trembling 
aspen the dominant species, and native grasses. 

Belloy soils are characterized by a grayish 
brown to very dark grayish brown Ah or Ahe 

Table 13. Analytical data for a soi1 of the Athabasca Series (location: NW5-Tp69-R9-W4) 

L-H 
Ae 
Btl 
Bt2 
BC 
C 
Ck 

horizon underlain by a prominent Ae horizon more 
than 5 cm thick. The IIBt horizon is dark brown in 
colour and has only slight increases in clay 
content. 

These soils are very similar to Codesa soils 
except that they have thicker and darker Ah 
horizons. They are also similar to the Gabriel soils 
except that they have coarser textured B horizons. 

The following is a description of a Belloy soil 
profile: 
L-H 

Ah 

Ae 

Bm 

IIBtl 

llBt2 

IIICgj 

2.5 to 0 cm; black (10YR 2/1 m) 
semidecomposed organic matter; abundant, fine 
and medium roots; abrupt, smooth boundary; 2.5 
to 5 cm thick; medium acid. 
0 to 5 cm; very dark grayish brown (10YR 3/2 m) 
sandy loam; weak, fine granular; slightly hard, 
friable, slightly sticky and slightly plastic; 
abundant, very fine and fine, few, medium roots; 
abrupt, smooth boundary; 2.5 to 8 cm thick: 
slightly acid. 

5 to 13 cm; pale brown (10YR 6/3 m) loamy 
Sand; single grain; loose, very friable; many, very 
fine and fine, random roots; clear, wavy 
boundary; 2.5 to 10 cm thick; slightly acid. 

13 to 33 cm; yellowish brown (10YR 51’4 m) 
Sand; single grain; loose, very friable; few, fine 
and plentiful, very fine, random roots; abrupt, 
smooth boundary; 15 to 25 cm thick; slightly acid. 
33 to 4X cm; brown to dark brown (10YR 4/3 m) 
loam; weak, fine, subangular blocky; slightly hard, 
friable, sticky, plastic; few, very fine, random, 
inped roots; few, very fine, vesicular pores; 
common, very thin, clay films; clear, smooth 
boundary; 13 to 18 cm thick; neutral. 

48 to 64 cm; brown (10YR 5/3 m) loam; weak, 
fine, subangular blocky; slightly hard, friable, 
slightly sticky, slightly plastic; few, fine, mainly 
vertical, inped roots; common, fine and very fine, 
vesicular pores; few, thin clay films; few pebbles; 
gradual, wavy boundary; 13 to 20 cm thick; 
neutral. 

64+ cm; dark grayish brown (1OYR 4/2 m) clay 
loam; few, medium, distinct, reddish brown 
mottles; amorphous; hard, friable, sticky. plastic; 
plentiful, fine and very fine, random, inped roots; 
few pebbles; mildly alkaline. 

Most of the Belloy soils are under cultivation 

Depth pH 
(cm) lHzO/ 
5-o 5.3 
O-10 5.2 

10-23 4.7 
23-36 5.1 
36-58 5.2 
58-86 5.8 
86-107 7.2 

CaC03 
N Org. C equiv. ~ 

percent percent C:N percent H 

16.2 
0.03 0.32 2.4 
0.04 0.44 3.6 
0.04 0.61 15 3.0 

2.2 
1.1 

3.49 

Exchangeable cations 
meq/lOO g 

Na K Ca Mg 

0.2 0.8 16.6 7.6 
0.05 0.1 1.4 2.0 
0.1 0.4 8.1 4.2 
0.1 0.5 12.5 7.1 
0.1 0.3 9.8 4.9 
0.1 0.3 11.1 5.8 

Total 
exchange 
capacity 

meq/lOO g 
38.6 

3.6 
14.9 
20.3 
14.4 
15.3 
13.4 

Sand Silt Clay 
percent percent percent 

32 61 7 
38 31 31 
26 26 48 
40 31 29 
38 32 30 
33 31 36 
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and they have a fairly high natural fertility. They 
are adapted to mixed farming and suitable for a 
wide range of crops where good management 
maintains the fibre and organic matter content. 
Because of their sandy nature these soils 
are vulnerable to wind erosion, and continuous 
vegetative caver is necessary to maintain soi1 
productivity. 

Belley soils are placed in Capability Glass 4 due 
to their low waterholding capacity and droughty 
characteristics. 

Birkland complex (BL) 
The Birkland Complex includes organic soils 
developed on 50 to 130 cm of fibric sphagnum 
moss underlain by fine-loamy till or sandy to fine- 
silty sediments. The majority of the soils in this 
complex have a terric laver within 130 cm and the 
organic section consists dominantly of fibric 
sphagnum mass. These soils occur in poorly 
drained areas under black spruce and tamarack 
with a ground caver of sphagnum moss, club 
masses, Labrador tea, and lichens. 

Terric Fibrisols are the dominant soils in the 
complex. Other soils include Terric Mesic Fibrisols 
and Terric Mesisols which consist of fibric 
sphagnum moss underlain by 25 to 70 cm of 
relatively more decomposed forest peat. 

The following is a detailed description of a 
Terric Fibrisol member of this complex (location: 
SW36-Tp67-R13-W4): 
Of1 0 to 60 cm; dark reddish brown (5YR 313 wet, 

7.5YR 6/4 pressed. 7.5YR 4/4 rubbed) fibric 
sphagnum moss; coarse fibered; includes some 
Woody herbaceous material; extremely acid. 

Of2 69 to 130 cm; very dusky red (2.5VR 2.512 wet, 
5YR 3/4 pressed, 5YR 3/4 rubbed) fibric 
sphagnum moss alternating with moderately . 
decomposed, Woody and herbaceous material; 
medium fibered; extremely acid. 

Oh 130 to 137 cm; very dusky red (2.5VR 2.5/2 wet, 
2.5YR 312 pressed, 2.5VR 2.5/2 rubbed) humic 
forest peat; includes fine, Woody fragments; 
siightly sticky, slightly plastic. 

IICg 137+ cm; silt loam; amorphous; sticky, plastic. 

Bonnie comptex (BN) 
This complex includes Organic soils developed on 
thick humic fen peat or thin (25 to 40 cm) mesic 
fen peat overlying humic fen peat. They are found 
in poorly to very poorly drained areas influenced by 
eutrophic (nutrient rich) ground water. The 
dominant vegetation on these soils is sedges, 
reeds, and scattered willows. 

The Bonnie Complex includes Typic Humisol 
and Mesic Humisol soils with the Typic Humisol 
soils the dominant member. Typic Humisol soils 
consist of dark brown to dark reddish brown, well 
decomposed fen peat throughout middle and 
bottom tiers. Mesic Humisols consist of a 
subdominant mesic laver in the Upper portion of 
the middle tier and dominantly humic organic 
material in the remainder of the middle tier and in 
the bottom tier. 

The following is a detailed description of a 
Mesic Humisol soi1 member of this complex 
(location: SW17-Tp59-R13-W4): 
Oh1 0 to 13 cm; dark reddish brown (5YR 2.5/2 wet. 

5VR 3/2 pressed, 5YR 2.5/2 rubbed) humic fen 
peat, some minera1 material; very fine fibered; 
slightly sticky, slightly plastic; medium acid. 

Water 
Table 14. Analytical data for a Terric Fibrisol member of the Birkland complex holding 
(location: SW26-Tp67-R13-W4) Exchangeable cations Fiber capacity 

meq/ 100 g Total Ex. content Pyro- percent 
Depth pH N erg. c capacity percent phosphate W. by Ash 

Horizon cm. (H20) percent percent Na K Ca Mg meq/700 g (rubbed) index weight percent 
Of1 O-69 3.4 0.91 48.83 .14 .32 9.38 6.15 131.6 80 267 2.0 
Of2 69-130 3.8 1.19 44.95 .20 .13 28.13 10.25 170.9 41 7 161 2.2 

Table 15. Analytical data for a Mesic Humisol member of the Bonnie complex 
(location: SW17-Tp59-R13-W4) Exchangeable carions 

meq/lOO g Total Ex. 
Depth pH N Org. C capacity 

Horizon cm. (H>O) percent percent Na K Ca Mg meq/ 100 g 
Oh1 O-13 5.6 3.12 35.57 .91 .26 62.50 12.30 122.9 
Om 13-64 5.8 3.15 37.94 .47 .12 56.25 12.30 110.4 
Oh2 64-91 5.9 3.01 29.69 .37 .20 60.94 11.78 109.8 
Oh3 91-152 5.6 3.08 45.32 .28 .20 65.63 11.78 121.6 

Water 
holding 

Fiber cepacity 
content Pyro- percent 
percent phosphate W. by Ash 
(rubbed) index weight percent 

7 1 64 15.0 
16 1 125 7.9 

8 2 100 7.5 
4 3 118 11.5 
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Om 13 to 64 cm; dark reddish brown (5YR 3/4 wet, 
7.5YR 4/4 pressed, 6.5YR 3/2 rubbed) mesic fen 
peat; includes few sedge roots; coarse to medium 
fibered; weakly matted; medium acid. 

Oh2 64 to 91 cm; dark brown (7.5YR 31’2 wet, 6.5YR 
3/2 pressed, 5YR 3.5/2 rubbed) humic fen peat; 
medium fibered; weakly matted; slightly sticky, 
slightly plastic; medium acid. 

Oh3 91 to 152 cm; dark reddish brown (5YR 2.5/2 
wet, 5YR 3/2 pressed, 5YR 2.5/2 rubbed) humic 
fen peat; slightly sticky, slightly plastic; medium 
acid. 

Chatwin complex (CT) 
The Chatwin Complex includes Organic soils 
developed on thick mesic fen peat or forest-fen 
peat underlain by fine-loamy till. They have up to 
40 cm of fibric surface layers derived from sedge, 
mixed mosses, and herbaceous plants. Usually a 
thin layer of humic fen peat underlies the mesic 
peat. The vegetation is mainly black spruce, 
tamarack, willows, moss, Labrador tea, sedge, and 
coarse grasses. 

The Typic Mesisols are the dominant soil 
member in the complex. Terric Mesisols are of 
minor importance and they consist of dominantly 
mesic fen peat with terric layers occurring in the 
bottom tier. 

A detailed description of a representative Typic 
Mesisol soil member of the complex follows 
(location: NIO-Tp64-Rl l -W4): 

Ofl 0 to 25 cm; brown (7.5YR 5/4 wet, 10YR 6/4 
pressed, 7.5YR 5/4 rubbed) fibric sphagnum 
mass; coarse fibered, includes some roots; 
strongly acid. 

Oml 25 to 86 cm; black (5YR 2.5/1 wet, 5YR 2.5/2 
pressed, 5YR 2.5/2 rubbed) mesic forest-fen 
peat; medium fibered. includes some fibrous 
sphagnum material; slightly acid. 

Of2 86 to 97 cm; very dusky red (2.5YR 2.5/2 wet, 
2.5YR 3/2 pressed, 2.5YR 312 rubbed) fibric 
Woody material. 

Om2 97 to 142 cm; dark reddish brown (5YR 2.5/1 
wet, 7.5YR 3/2 pressed, 5YR 2/2 rubbed) mesic 
forest-fen peat; medium to fine fibered, includes 
some Woody fragments; medium acid. 

Oh 142 to 152 cm; dark reddish brown (5YR 2.5/2 
wet, 5 YR 3/3 pressed, 5YR 2.5/2 rubbed) humic 
fen peat; very fine fibered; slightly sticky, slightly 
plastic. 

Clouston series (CUN) 
Clouston soils are rapidly drained Orthic 
Gray Luvisols developed on outwash grave1 
deposits. Commonly a sandy surface mantle 
overlies the gravelly and sandy subsoil which 
contains occasional layers of medium textured 
materials. These soils are found on smooth ridges 
or knolls or as islands of varying size, in the 
moderately to strongly rolling hummocky moraine 
areas, land units IB and ID. Topography is 
characterized by low ridges, low knolls and fairly 
long uniform slopes. The tree caver consists 
primarily of trembling aspen with various native 
shrubs, especially alder, blueberry, and bearberry. 

The Clouston soil profile has a thin organic (L- 
H) horizon overlying a light brownish gray, well 
developed Ae horizon. The B horizon has higher 
clay content and usually contains more grave1 than 
the A horizon. Underlying material may consist of 
thick grave1 layers interbedded with sand or may 
be a deep deposit of grave1 and cobblestones. 

A description of a Clouston soil profile is 
given below: 
L-H 2.5 to 0 cm; very dark brown (10YR 212 m) 

semidecomposed organic matter; abundant, fine 
and medium roots; abrupt, smooth boundary; 2.5 
to 5 cm thick; medium acid. 

Water 
Table 16. Analytical data for a Typic Mesisol member of the Chatwin complex 
(location: NWl O-Tp64-Rl l-W4) Exchangeable carions 

meq/ 100 g Total Ex. 
Depth pH N org. c capacity 

Horizon cm. (&OJ percent percent Na K Ca Mg meq/lOO g 
Of1 O-25 5.5 0.77 39.98 .37 2.17 18.75 16.39 106.0 
Oml 25-86 6.1 1.24 33.87 1.11 .19 87.50 34.84 172.2 
Om2 97-142 5.7 1.83 33.83 .17 .13 92.19 22.03 170.3 

Table 17. Analytical data for a Degraded Eutric Brunisol member of the Codesa complex 
(location NW23-Tp62-R4-W4) 

Exchangeable carions 
CaC03 meq/ 100 g 

Oepth pH N Org. C equiv. 
Horizon /cm/ (HzOJ percent percent C:N percent H Na K Ca 
L-H 5-o 
Aej O-8 7.5 0.02 0.19 10 0.47 0.02 0.12 0.94 
Bm 8-28 6.8 0.02 0.32 16 0.8 0.01 0.13 1.10 
IIBCl 28-41 6.6 0.04 0.25 6 1.0 0.02 0.46 3.4 
llBC2 41-53 6.6 0.8 0.03 0.45 5.5 
IIC 53-69 6.7 0.7 0.02 0.38 6.3 

holding 
Fiber capacity 

content Pyro- percent 
percent phosphate W. by Ash 
(rubbedJ index weight percent 

70 7 222 5.7 
22 5 229 8.7 
12 4 148 9.9 

Total 
exchange 
capacity Sand Silt Clay 

Mg meq/ 100 g percent percent percent 

0.39 2.6 84 11 5 
0.23 2.8 86 11 3 
1.13 8.4 49 36 15 
2.15 11.2 47 33 20 
2.41 11.5 61 18 21 
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Ae 0 to 8 cm; light brownish gray (10YR 6/2m) 
gravelly loamy Sand; single grain; loose, very 
friable, nonsticky, nonplastic; plentiful very fine 
and fine, few medium roots; clear, smooth 
boundary; 5 to 10 cm thick; medium acid. 

Bt 8 to 23 cm; brown to dark brown (IOYR 4/3 m) 
gravelly sandy loam; compound weak, fine, blocky 
and weak, fine, granular; slightly hard, friable, 
nonsticky, slightly plastic; few fine roots; gradual. 
wavy boundary; 10 to 18 cm thick; slightly acid. 

C 23+ cm; brown (10YR 5/3 m) gravelly loamy 
Sand; single grain; loose, very friable, nonsticky. 
nonplastic; few fine roots; includes Sand lenses; 
very weakly effervescent; neutral. 

The Clouston soils are somewhat similar to 
those of the Edwand series, differing by the more 
finely textured Bt horizon of the Clouston series. 
Some Clouston soils have a thin horizon of calcium 
carbonate accumulation at depth. Surface textures 
vary from coarse sandy loam to gravelly loamy 
sand.Clouston soils have low organic matter 
content and low natural fertility. They are suitable 
only for pasture or woodland because of their low 
water-holding capacity. These soils have been 
placed in Capability Glass 6 for agriculture. 

Codesa complex (COA) 
The Codesa soils include well drained Degraded 
Eutric Brunisol and Orthic Gray Luvisol soils 
developed on relatively shallow, sandy alluvial 
deposits that are underlain by a weakly calcareous, 
coarse-loamy till. The depth to the underlying till 
material varies from 30 to 75 cm. 

The Codesa soils occur on a wide range of 
landforms and topographie positions from the 
lower slopes of the undulating morainal plain to 
the kame-like ridges of the moderately to strongly 
rolling hummocky moraines. They are usually 
found as the subdominant soils in association 
either with Orthic Gray Luvisols developed on till 
or with Brunisols developed on sandy materials. 
Native vegetation consists of trembling aspen, 
white spruce, and the occasional jack pine with a 
fairly dense undergrowth of native shrubs. 

The Codesa soils are characterized by thin 
organic surface horizons (L-H), prominent Ae 
horizons and Bm or a weakly expressed Bt horizon. 
Only a few of these soils have Bt horizons. 

The following is a description of a Degraded 
Eutric Brunisol member of the complex developed 
on relatively uniform sandy material and underlain 
by weakly calcareous, medium textured till 
(location: NW23-Tp62-R4-W4): 
L-H 5 to 0 cm; black (10YR 2/1 m) semidecomposed 

organic matter; abundant fine and very fine, 
vertical roots; abrupt, wavy boundary; 2.5 to 10 
cm thick. 

Aej 0 to 8 cm; grayish brown (10YR 512 m) Sand; 
single grain; loose, very friable; nonsticky, 
nonplastic; abundant, fine and very fine, random 
roots; clear, wavy boundary; 2.5 to 10 cm thick; 
mildly alkaline. 
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Bm 

IIBCI 

llBC2 

IICgj 

8 to 28 cm; yellowish brown (10YR 5/4 m) loamy 
Sand; common. medium, distinct reddish brown 
mottles; single grain; loose, very friable, nonsticky 
and nonplastic; few fine, plentiful very fine, 
random roots; abrupt. smooth boundary; 18 to 25 
cm thick; neutral. 

28 to 41 cm; dark brown (10YR 3/3 m) loam; 
common, fine, distinct reddish brown mottles; 
amorphous to weak, fine, subangular blocky; 
slightly hard, friable, slightly sticky, slightly 
plastic; few. very fine, random. inped roots; few, 
fine and very fine, vesicular pores; common, very 
thin clay films; clear, smooth boundary; 10 to 18 
cm thick; neutral. 

41 to 53 cm; brown to dark brown (IOYR 4/3 m) 
loam; amorphous to weak, fine subangular 
blocky; slightly hard, friable, sticky, plastic; 
plentiful fine and few medium, mainly vertical, 
inped roots; common, fine and very fine, vesicular 
pores; few, very thin clay films; few small 
pebbles; clear smooth boundary; 13 to 18 cm 
thick; neutral. 
53 to 69 cm; dark grayish brown (10YR 4/2 m) 
sandy clay loam; common. fine, distinct reddish 
brown mottles; amorphous; hard, friable, sticky, 
plastic; plentiful fine and very fine, few medium, 
mainly vertical, inped roots; few small pebbles; 
neutral. 

Codesa soils generally are not suitable for 
continuous trop production because of their coarse 
texture and related droughty characteristics. They 
are susceptible to wind erosion, and good soi1 
management practices are necessary to maintain 
the soi1 productivity. These soils are best suited for 
improved pasture or forage crops and they are 
rated as Glass 5 in the Soil Capability 
Classification. 

Codner series (COD) 
The Codner soils consist of poorly drained 
Orthic Humic Gleysols developed on weakly 
calcareous, fine-silty lacustrine deposits. These 
soils are found mainly in the southeastern corner 
of the area and are associated with Chernozemic 
soils developed on alluvial-lacustrine or medium 
textured, moderately calcareous, glacial till parent 
materials. The topography is nearly level to gently 
undulating. Native vegetation includes trembling 
aspen, balsam poplar, willow, wild rose, wild 
strawberry, fireweed, grasses, mosses and 
horsetails. 

Codner soils are characterized by a very dark 
gray Ah horizon 10 to 18 cm thick, underlain by a 
grayish brown B horizon with prominent mottles of 
high chroma, and a dark grayish brown C horizon 
that shows gleying. The degree of gleying is 
variable with less gleying apparent where the 
parent material has a sandier texture. 

The following is a description of a profile of the 
Codner Series: 
L-H 10 to 0 cm; black (10YR 21’1 m) partially 

decomposed organic material; clear, smooth 
boundary. 



Ah 

BCg 

Ckg 

0 to 15 cm; very dark gray (10YR 3/1 m) loam; 
weak, fine granular; slightly hard, friable, 
nonsticky, slightly plastic; abundant very fine, 
plentiful fine, random roots; clear, smooth 
boundary; 13 to 18 cm thick; neutral. 
15 to 30 cm; dark grayish brown (2.5Y 4/2 m) silt 
loam; common. fine and medium, prominent 
reddish brown mottles; weak, medium granular; 
slightly hard, friable, slightly sticky, slightly 
plastic; plentiful very fine, few medium, vertical 
roots; few, very fine, vesicular pores; gradual, 
smooth boundary; 13 to 18 cm thick; neutral. 
30 to 56 cm; dark grayish brown (2.5Y 4/2 m) 
loam; common. medium, prominent reddish 
brown and faint gray mottles; weak, fine 
granular; slightly hard, friable, slightly sticky, 
slightly plastic; plentiful, fine, vertical roots; 
common, very fine, vesicular pores; clear, smooth 
boundary; 20 to 25 cm thick; neutral. 
56+ cm; brown to dark brown (10YR 4/3 m) silt 
loam; common, medium, prominent reddish 
brown and faint gray mottles; amorphous; hard, 
friable, slightly sticky, slightly plastic; few, fine 
roots; common, very fine, vesicular pores: weakly 
effervescent; mildly alkaline. 

Codner soils are not naturally adapted to grain 
trop production because of their poor drainage 
conditions. Their use is restricted to forage crops. 
With improved drainage these soils could become 
fairly good arable soils. 

Codner soils are rated as Glass 4 or 5 for 
agriculture, depending on severity of the drainage 
limitations. 

Daken series (DKN) 
Daken soils are poorly drained Rego Humic 
Gleysols developed on weakly calcareous, sandy 
alluvial, or aeolian deposits. They occur primarily 
on low lying areas of the roliing morainal plain, 
land units IVA and IVB. Small areas of these soils 
are also found where organic and other sandy soils 
occur in combination. 

Topography is nearly level to gently undulating 
and the native vegetation is dominantly trembling 
aspen, willow, paper birch, occasional black 
spruce, some herbs, and grasses. 

Daken soils are characterized by very dark gray, 
loamy sand or sandy loam Ah horizons 8 to 13 cm 
thick, underlain by dark grayish brown, loamy sand 
or sandy Cg horizons which show strong gleying. 
Except for the darker coloured surface horizons, 
there is little evidence of profile development in 
these soils. Daken soils that are associated with 
Organic soils usually have layers of mixed peat, 
generally 10 to 15 cm thick, overlying the Ah 
horizon and are mapped as the peaty phase. 

At present, most of the Daken soils support 
natural vegetation. There is only a small acreage of 
these soils being used for native or unimproved 
pasture. 

Daken soils have been placed in Capability 
Class 5 for agriculture because of their poor 
drainage conditions. 

Edwand series (ED W) 
The Edwand soils are rapidly drained Degraded 
Eutric Brunisols developed on sandy-skeletal 
deposits. The surface texture of these outwash 
sands and grave1 varies from gravelly sand to 
coarse loamy Sand. The substrata includes deep 
grave1 deposits with lenses or pockets of medium 
textured materials. 

Edwand soils are found mainly on uniform 
slopes of the rolling hummocky morainal plain, 
land units IA and ID. They are also found as islands 
of varying size in areas where grave1 cored ridges 
or knolls are associated with glacial till material. 

The natural vegetation consists largely of jack 
pine, trembling aspen with various native shrubs, 
especially alder, wild rose, blueberry, and cranberry. 

Edwand soils are characterized by thin Organic 
(L-H) horizons, 2.5 to 10 cm thick, overlying pale 
brown Ae horizons. The Bm horizon is high in 
chroma and easily discernible above the C horizon. 
These soils are similar to the Clouston soils except 
that they have a coarser textured B horizon. 

Soils of the Edwand series are low in organic 
matter and available plant nutrients. They are 
suitable only for pasture or woodland because of 
their low water-holding capacity. 

These soils are placed in Capability Glass 6 for 
agriculture. 

Egremont series (EG 0) 
Egremont soils are imperfectly drained Gleyed Dark 
Gray Chernozemic soils developed on fine-loamy, 
moderately to strongly calcareous, glacial till mater- 
ial. They are found on the lower slopes of the un- 
dulating to gently rolling morainal plain, land units 
IVD and VIB, associated with Kehiwin or Spedden 
soils. These imperfectly drained Egremont soils differ 
from the Kehiwin soils by having a thicker Ah 
horizon and a mottled B horizon. The topography is 
gently undulating and the natural vegetation is 
trembling aspen, willow, shrubs, and grasses. 

Egremont soils are characterized by a very dark 
gray Ah horizon blotched with lighter coloured 
areas. The dark brown B horizon consists of 
medium to coarse granular aggregates with some 
coatings of clay skins. Faint pale brown mottles 
become more discernible with depth and some 
gieying is evident in the lower horizons of the 
profile. 

A description of an Egremont soi1 is given below 
(location: SW17-Tp59-R3-W4): 
AP 0 to 28 cm; very dark gray (IOYR 31’1 m) with 

blofches of dark grayish brown (1 OYR 4/2 m) 
loam; weak, fine granular; friable, slightly hard, 
slightly sticky, slightly plastic; abrupt, smooth 
boundary; 25 to 33 cm thick; neutral. 

Ae 28 to 33 cm; brown (10YR 5/3 m) fine sandy 
loam; weak, fine platy; friable, slightly hard, 
nonsticky, slightly plastic; plentiful, very fine, 
random roots; clear, smooth boundary; 2.5 to 8 
cm thick; neutral. 
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W 33 to 48 cm; dark brown (10YR 3/3 m) loam to horizon overlying a very dark brown loam or silt 
clay loam; common, fine, faint, paie brown loam, Ah horizon 5 to 8 cm thick. A light brownish 
mottles; moderate, medium granular; friable, gray Ae horizon or dark grayish brown Ahe horizon - 
slightly hard, slightly sticky, slightly plastic; 
plentiful, very fine, inped roots; few, very fine, 

(5 to 8 cm thick) is present above a brown to dark 

vesicular pores; common clay films; gradual, 
brown, blocky Bt horizon. The texture of the C 

smooth boundary; 10 to 20 cm thick; neutral. 
horizon varies from fine sandy loam to silt loam. 

BCkgj 48 to 58 cm; brown to dark brown (10YR 4/3 m) 
A description of a Fawcett soi1 is given below 

clay loam; common, fine, faint, pale brown (location: SWl Z-Tp63-R3-W4): 

mottles; weak, fine granular; friable, slightly L-H 

sticky, slightly plastic; plentiful, very fine, random 
roots; moderately effervescent; gradual, smooth 
boundary; 8 to 13 cm thick; mildly alkaline. Ah 

Ckgj 58+ cm; dark grayish brown (2.5Y 4/2 m) clay 
loam; common, fine, distinct, yellowish brown 
and faint gray mottles; amorphous; friable, 
slightly hard, slightly sticky, slightly plastic; few, Ahe 

very fine roots; strongly effervescent; mildly 
alkaline. 

2.5 to 0 cm; moderately well decomposed organic 
matter; abundant, very fine and few, medium 
roots; neutral. 

Egremont soils are good agricultural soils. They 
are fertile and capable of producing good yields of 
cereal and forage crops. These soils are considered AB 

to be Class 3 soils for agriculture due to their 
location in the climatic subregion 3H. 

Fawcett series (FWT) 
Fawcett soils are well drained Dark Gray Luvisols Bt 
developed on moderatelytostronglycalcareous, fine- 
silty lacustrine deposits. These soils are confined 
largely to the uniform undulating slopes of the 
rolling morainal plain, land unit IVB, associated 
with Tolman soils. They are also found in the 
undulating morainal plain, land units VIA and VID, 

IICk 

in association with Ponoka and Tolman soils 
respectively. 

Fawcett soils have a thin organic surface 

Table 18. Analytical data for a Fawcett soil (location: SWI 2-Tp63-R3-W4) 

0 to 2.5 cm; very dark brown (10YR 2/2 m) silt 
loam; weak, fine granular; friable, nonsticky, 
slightly plastic; abundant. very fine, random, 
roots; abrupt, wavy boundary; neutral. 

2.5 to 8 cm; dark grayish brown (10YR 4/2 m) 
silt loam; weak. medium granular; friable, 
nonsticky, slightly plastic; abundant, very fine, 
random. inped roots; clear, wavy boundary; 
slightly acid. 

8 to 13 cm; brown (1 OYR 513 m) pale brown 
(10YR 613 d) silt loam; moderate. fine, 
subangular blocky; friable, slightly hard, slightly 
sticky, slightly plastic; plentiful, very fine, random, 
roots; gradual, smooth boundary; slightly acid. 

13 to 46 cm; brown to dark brown (10YR 4/3 m) 
pale brown (10YR 613 d) silty clay loam; 
moderate, fine, subangular blocky; hard, sticky, 
plastic; plentiful, very fine, random. inped roots; 
many clay films; clear, wavy boundary; medium 
acid. 

46+ cm; brown to dark brown (10YR 4/3 m) pale 
brown (IOYR 6/3 d) clay loam; weak, medium 
pseudoplaty; hard, slightly sticky, slightly plastic; 
few, very fine, random roots; few pebbles; 
moderately effervescent; mildly alkaline. 

Exchangeable cations 
CaCO, 

Depth pH N Org. C 
meq/lOO g 

equiv. 
Horizon (cm) (H20) percent percent C:N percent H Na K Ca Mg 

L-H 25-O 6.8 6.1 0.03 1.8 66.1 9.1 
Ah O-2.5 6.5 1.93 28.93 15 7.3 0.1 1.2 74.2 12.9 
Ahe 2.5-8 6.3 0.41 5.22 13 3.7 0.1 1.1 19.1 4.5 
AB 8-13 6.0 0.13 1.37 11 2.2 0.1 0.6 10.8 3.7 
Bt 13-46 5.6 0.07 0.74 11 2.0 0.1 0.4 13.5 4.1 
IICk 46+ 7.6 6.39 

Table 19. 

Horizon &l (il201 percent percent C:N percent H Na K Ca Mg 

Ab O-18 6.8 0.37 4.52 12 3.7 .02 0.6 17.3 7.0 
Ae 18-20 6.4 0.10 1.06 11 1.7 0.1 0.2 5.9 5.6 
Bt 20-46 6.1 0.08 1.07 13 1.6 0.1 0.3 11.6 5.9 
BC 46-69 6.2 1.1 0.1 0.3 9.2 5.0 
Ck 69-89 7.7 7.06 0.2 
IICkl 89-107 7.7 4.93 
llCk2 107-152 7.8 4.19 

Analytical data for a Fergy soil (location: NW24-Tp5B-R12-W4) 

CaC03 
Exchangeable cations 

Depth RH N Ora. C eauiv. 
meq/lOO g 

Total 
exchange 
capacity 

meq/lOO g 
76.6 
95.3 
29.4 
16.9 
16.7 

Total 
exchange 

capacity 
meq/ 100 g 

26.5 
12.5 
18.3 
14.3 

Sand Silt Clay 
percent percent percent 

9 63 28 
8 67 25 
8 66 26 
1 67 32 

43 28 29 

Sand Silt 
percent percent 

43 39 
39 45 
36 37 
44 35 
53 29 
44 29 
43 29 

18 
16 
27 
21 
18 
27 
28 
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Most of the Fawcett soils are under cultivation 
and they have fairly high natural fertility. They are 
suitable for ail grain and forage crops grown in the 
area. 

Fawcett soils have been placed in Class 3 in the 
Soi1 Capability Classification. 

Fergy series (FRYj 
Fergy soils are well drained Eluviated Black 
Chernozemic soils developed on fine-loamy, 
moderately to strongly calcareous, glacial till 
material. They are found primarily in the 
undulating morainal plain, land units VIA, VIC and 
VIB, with gently undulating to undulating 
topography. They are also found in the hummocky 
morainal plain, land unit IC. The topography is 
gently undulating to moderately rolling and the 
natural vegetation is of the parkland type, 
consisting of sparse tree caver in which trembling 
aspen is the dominant species intermixed with 
native grasses. 

Fergy soils are characterized by a very dark gray 
to black Ah horizon 13 to 20 cm thick, overlying a 
thin prominent Ae horizon. In the occasional 
moderately well drained profile, some mottling is 
found in the Upper solum. The Bt horizon is dark 
brown and consists of moderately well developed 
blocky aggregates with coatings of clay skins. In 
some areas the Bt horizons are similar to those of 
the Luvisolic soils and the Ae horizons are 
correspondingly thicker (3 to 8 cm). There is 
usually a BC transitional horizon separating the Bt 
from the moderately calcareous Ck horizon. 

A description of a profile of the Fergy Series is 
given below (location: NW24-Tp58-RI 2-W4): 

AP 

Ae 

Bt 

BC 

Ck 

0 to 18 cm; black (IOYR 2/1 m) loam; weak, 
medium granular; friable, nonsticky, slightly 
plastic; abundant, very fine, mostly vertical roots; 
abrupt, smooth boundary; 15 to 20 cm thick; 
neutral. 
18 to 20 cm; brown to dark brown (10YR 4/3 m) 
loam; weak, fine granular; friable, nonsticky and 
slightly plastic; abundant fine and very fine, 
mostly vertical roots; clear, smooth boundary; 2.5 
to 5 cm thick; slightly acid. 
20 to 46 cm; dark brown (IOYR 3/3 m) clay loam; 
weak. coarse prismatic breaking to moderate. 
medium subangular blocky; plentiful, very fine, 
vertical roots; hard, sticky and plastic; common, 
clay films; gradual, wavy boundary; 20 to 36 crrr 
thick; slightly acid. 
46 to 69 cm; brown to dark brown (IOYR 413 m) 
loam; weak, coarse, prismatic breaking to weak, 
coarse, subangular blocky; slightly hard, slightly 
sticky, slightly plastic; plentiful, fine and very fine, 
vertical roots; clear, wavy boundary; 18 to 25 cm 
thick; slightly acid. 
69 to 89 cm; dark grayish brown (2.5Y 4/2 m) 
loam; moderate, medium, pseudoblocky; friable, 
nonsticky, slightly plastic; few, very fine, random 
roots; few pebbles; moderately effervescent; 
clear, wavy boundary; 15 to 25 cm thick; mildly 
alkaline. 

IICkl 89 to 107 cm; very dark grayish brown (IOYR 
3/2 m) clay loam; moderate, medium, 
pseudoblocky; firm, hard, slightly sticky, slightly 
plastic; few, very fine, random roots; moderately 
effervescent; gradual, wavy boundary; 13 to 23 
cm thick; mildly alkaline. 

llCk2 107 to 152 cm; dark grayish brown (IOYR 412 m) 
clay loam; moderate, medium, pseudoblocky; firm, 
hard, slightly sticky, slightly plastic; few, very 
fine, random roots; moderately effervescent; 
mildly alkaline. 

Fergy soils are the most productive agricultural 
soils in the Sand River map sheet area. They have 
high natural fertility and are suitable for all grain 
and forage crops grown in the area. On rougher 
topography, they are susceptible to water erosion 
and require careful management. 

Most of the Fergy soils have been rated as 
Class 2 or 3 in the Soil Capability Classification, 
depending on the climatic subregion. 

Gabriel series (GBLj 
The Gabriel soils are well drained Dark Gray 
Luvisols developed on coarse-textured alluvial or 
aeolian deposits. These deposits are underlain by 
moderately calcareous, fine-loamy glacial till at 
depths of 30 to 75 cm below the surface. These 
soils are found in the extreme southwest corner of 
the area in association with Nicot or Fawcett soils 
but are of insignificant extent in terms of the total 
map area. 

Gabriel soils are characterized by a brown to 
dark brown. loamy sand to sandy loam Ah or Ahe 
horizon overlying a pale brown, prominent Ae 
horizon more than 5 cm thick. The Bt horizon is 
yellowish brown in colour and exhibits increases in 
clay content. There is usually a light yellowish 
brown BC transitional horizon separating the Bt 
from the underlying C horizon. 

These soils are very similar to Belley soils 
except that they have more illuvial clay and 
therefore finer textured Bt horizons. 

Gabriel soils are vulnerable to wind erosion and 
continuous vegetative caver is necessary to 
maintain the soi1 productivity. 

These soils are placed in Capability Class 5 due 
to their low water-holding capacity and droughty 
characteristics. 

Glory series (GOY} 
Glory soils are well drained Orthic Gray Luvisols 
developed on fine-silty pitted deltaic material. Thin 
bands of coarse textured material occur within the 
matrix of the parent material. 

The topography is complex and ranges from 
undulating to strongly rolling. The natural 
vegetation is dominantly of trembling aspen with 
varying mixtures of balsam poplar, paper birch and 
white spruce. A great variety of shrubs and broad- 
leaved herbaceous plants, together with a number 
of grass species, constitute the understory. 

49 



Glory soils have a thin organic surface horizon 
overlying a pale brown, thin Ae horizon. There is 
usually a yellowish brown AB transitional horizon 
which fades into the Bt horizon. The Bt horizon is 
olive brown to yellowish brown and consists of 
weakly developed blocky aggregates with coatings 
of clay skins. The Ck horizons generally contain a 
higher proportion of calcium carbonate than is 
found in Glory soils mapped elsewhere in the 
province (10). 

A description of a Glory soil is given below 
(location: NW24-Tp60-R8-W4): 
L-H 

Ae 

ABI 

A82 

Bt 

Ck 

5 to 0 cm; black (10YR 2/1 m) partially 
decomposed organic matter; abundant very fine 
and fine, plentiful medium, random roots; abrupt, 
smooth boundary; 2.5 to 7.5 cm thick. 
0 to 2.5 cm; yellowish brown (10YR 514 m) 
sandy loam; amorphous; loose to very friable, 
nonsticky, slightly plastic; plentiful, fine and very 
fine, random, and very few, medium, horizontal 
roots; few, fine, vesicular pores; clear, smooth 
boundary. 
2.5 to 23 cm; yellowish brown to dark yellowish 
brown (10YR 514 to 4/4 m) sandy loam; 
amorphous; loose to friable, nonsticky, slightly 
plastic; plentiful fine and very fine, very few 
medium, random roots; many fine and very fine, 
vesicular pores; clear, wavy boundary; slightly 
acid. 
23 to 43 cm; yellowish brown (10YR 5/4 m) 
sandy loam; amorphous, loose to very friable, 
nonsticky, slightly plastic; abundant very fine, 
plentiful fine, few medium, random, inped roots; 
common, very fine and fine, vesicular pores; 
graduai. smooth boundary; slightly acid. 
43 to 64 cm; olive brown to yellowish brown 
(25Y 41’4 to IOYR 5/4 m) silt loam; weak, fine, 
subangular blocky; friable, slightly hard, slightly 
sticky, slightly plastic; plentiful very fine and fine 
random, very few medium, horizontal roots; 
many very fine and fine, vesicular pores; many 
thin clay films; clear, smooth boundary; neutral. 
64+ cm; yellowish brown to light olive brown 
(10YR 5/4 to 2.5Y 514 m) loam; amorphous; 
friable, nonsticky, slightly plastic; plentiful, fine 
and very fine, random roots; many, very fine and 
fine, vesicular pores; moderately effervescent; 
mildly alkaline. 

At present most of the Glory soils support 
natural vegetation. These soils are best suited only 
for improved pasture and they are considered as 
Class 5 for agriculture because of the topographie 
limitations. 

Good Ridge series (GOG) 
The Good Ridge soils are well-drained Orthic Gray 
Luvisols developed on coarse-loamy, moderately to 
strongly calcareous glacial till material. The till 
appears to have been partially sorted by water, and 
some alluvial sands and silts have been 
incorporated in the till material. 

These soils are found largely in the gently 
undulating to undulating fluted morainal plain, land 
unit IIIC. They are confined mainly to the Sand 

River spillway and are associated with sandy and 
organic soils. 

The topography is characterized by narrow 
linear ridges with gently undulating to undulating 
uniform slopes. The vegetation consists of 
trembling aspen and balsam poplar, with some 
white spruce, shrubs and broad-leaved herbs. 

Good Ridge soils have a thin L-H horizon (2.5 to 
8 cm) overlying a very pale brown Ae horizon. 
There is usually a brown AB transitional horizon 
which fades into the Bt horizon. The Bt horizon is 
brown to dark brown and exhibits significant 
increases in clay content. The underlying C horizon 
has alternating layers of sandy loam, loam or silt 
materials that may be stony. 

A description of a Good Ridge soil is given 
below (location: SW9-Tp63-R9-W4): 
L-H 

Ae 

AB 

Bt 

c 

IIC 

IICk 

5 to 0 cm; black (10YR 211 m) semidecomposed 
organic matter; abundant very fine and fine, 
plentiful medium roots; abrupt, smooth boundary; 
mildly alkaline. 

0 to 8 cm; pale brown (10YR 6/3 m) very pale 
brown (10YR 7/3 d) silt loam; moderate, fine, 
platy; friable, nonsticky, slightly plastic; abundant 
very fine and fine, few coarse roots; abrupt, 
smooth boundary; neutral. 

8 to 20 cm; brown to dark brown (10YR 513 to 
4/3 m) brown (10YR 5/3 d) silt loam; moderate, 
medium, platy breaking into fine, blocky; friable, 
slightly sticky. slightly plastic; plentiful very fine, 
few medium and coarse roots; clear smooth 
boundary; neutral. 
20 to 43 cm; brown to dark brown (10YR 4/3 m) 
silt loam; moderate, coarse granular; slightly 
sticky, slightly plastic; plentiful fine, few medium 
roots; many thin clay films on ped surfaces; a few 
pebbles; diffuse, wavy boundary; medium acid. 

43 to 61 cm; brown to dark brown (10YR 413 m) 
sandy loam; coarse, pseudoplaty; friable, 
nonsticky, slightly plastic; few, medium roots; 
clear, smooth boundary; medium acid. 
61 to 74 cm; light olive brown (2.5Y 5/4 m) silt 
loam; medium pseudoplaty; friable, slightly sticky. 
slightly plastic; plentiful fine, few coarse roots; 
clear, smooth boundary; neutral. 

74+ cm; light yellowish brown (2.5Y 614 m) silt 
loam; fine pseudoplaty; friable, nonsticky, slightly 
plastic; few medium and coarse roots; 
moderately calcareous; moderately alkaline. 

Some of the Good Ridge soil areas are under 
cultivation. Mixed farming, including raising of 
livestock, is probably the type of farming best 
suited to these soils. They have satisfactory 
moisture conditions and are capable of producing 
good yields of coarse grains and forage crops if 
they are supplied with sufficient organic matter 
and fertilizer. 

Most of the Good Ridge soils have been placed 
in Capability Class 4 for agriculture. 

Grandin series (GDI) 
Grandin soils are moderatelv well drained Orthic 
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Gray Luvisols developed on fine-loamy, weakly 
calcareous, glacial till material. They are confined 
largely to the northwestern part of the area where 
moderately to strongly rolling hummocky and 
gently undulating to undulating fluted morainal 
plains are the dominant land units. 

The topography is characterized by broad ridges 
or knolls, which are sometimes nearly level on top, 
with gently to strongly sloping side slopes. The 
Grandin soils usually occupy the Upper slope 
positions. Native vegetation consists predominantly 
of trembling aspen with a varying mixture of 
balsam poplar, white spruce, paper birch, alder and 
willow. A great variety of shrubs and broadleaved 
herbaceous plants, along with a number of grass 
species, constitute the understory. 

The typical Grandin soil profile has a thin 
organic surface horizon (5 to 8 cm) overlying a pale 
brown, prominant Ae horizon. The Bt horizon is 
dark brown to dark yellowish brown and consists of 
well developed fine blocky aggregates with 
coatings of clay skins. The soil solum generally has 
a low pH value, and a lime accumulation horizon is 
usually at a depth of about 150 cm. Some surface 
stones occur, but do not persist through the profile. 
The Grandin soils are similar to those of the 
Athabasca series except that they usually are on 
finer textured parent materials. 

A description of a Grandin soi1 profile is given 
below (location: NE1 6-Tp65-RI 1 -W4): 

L-H 5 to 0 cm; black (10YR 2/1 m) partially 
decomposed organic matter; abundant, very fine, 
fine and medium roots; abrupt, smooth boundary; 
5 to 8 cm thick; slightly acid. 

Ae 

Btl 

Bt2 

BC 

IICk 

0 to 8 cm; pale brown (IOYR 6/3 m), very pale 
brown (IOYR 8/3 to 7/3 d) sandy loam; 
moderate, fine, platy; friable, nonsticky, slightly 
plastic; plentiful, very fine and fine, vertical roots; 
few pebbles; clear, wavy boundary; 5 to 10 cm 
thick; slightly acid. 

8 to 41 cm; dark brown (IOYR 413 m) clay loam; 
moderate, fine, subanguiar blocky; firm, hard, 
sticky and plastic; few, fine, vertical, inped roots; 
many clay films on ped surfaces; clear, wavy 
boundary; 30 to 38 cm thick; strongly acid. 

41 to 53 cm; dark yellowish brown (IOYR 4/4 m) 
clay loam; weak, fine, subangular blocky; firm, 
hard, sticky, plastic; few, very fine, vertical roots; 
many clay films; few pebbles; gradual. wavy 
boundary; 10 to 20 cm thick; strongly acid. 

53 to 74 cm; dark brown (10YR 413 to 3/3 m) 
clay loam; amorphous; firm, hard, sticky, plastic; 
very few, fine, vertical, inped roots; few pebbles; 
gradual, wavy boundary; strongly acid. 

114+ cm; dark grayish brown to very dark grayish 
brown (2.5Y 4/2 to 312 m) clay loam; 
amorphous; few pebbles; weakly calcareous; 
mildly alkaline. 

Some of the Grandin soils are under cultivation. 
Because of the climatic limitations, coarse grains 
and forage crops should be the dominant cultivated 
crops. Production of legumes, particularly alfalfa, is 
limited due to low pH values of the soil. 

Most of the Grandin soils have been placed in 
capability class 4 for agriculture. Rough areas 
should be used for pasture purposes because of 
the topographie limitations. 

Grosmont series (GMT) 
Grosmont series consists of moderately well 

Table 20. Analytical data for a Glory soil (location: NW24-Tp60-R8-W4) 

Exchangeable cations 
CaC03 

Depth pH N Org. C equiv. 
meq/ 100 g 

Horizon (cm) (HzOJ percent percent C:N percent H Na K Ca Mg 
L-H 5-o 
Ae O-2.5 
ABl 2.5-23 6.3 0.05 0.37 7 1.24 0.04 0.23 6.2 0.3 
AB2 23-43 6.2 0.03 0.37 12 0.95 0.08 0.21 7.7 0.2 
Bt 43-64 6.8 0.06 0.62 10 0.99 0.09 0.33 14.9 1.7 
Ck 64+ 7.8 8.31 0.18 

Table 21. Analytical data for a Good Ridge soil (location: SW9-Tp63-R9-W4) 

Exchangeable cations 
CaC03 

Depth pH N Org. C equiv. 
meq/lOO g 

Horizon icml (HZ~) percent percent C:N percent H Na K Ca Mg 

L-H 5-o 7.5 0.66 0.2 1.2 34.8 4.2 
Ae O-8 7.1 0.05 0.48 10 0.17 0.1 0.1 4.9 2.2 
AB 8-20 7.0 0.03 0.28 9 0.17 0.3 0.04 0.1 5.3 2.3 
Bt 20-43 5.7 0.04 0.36 9 1.1 0.1 0.2 12.8 3.4 
C 43-61 5.8 1.5 0.1 0.2 8.8 2.6 
IIC 61-74 6.6 0.5 0.1 0.1 9.7 1.1 
IICk 74+ 8.1 11.21 

Total 
exchange 
capacity Sand Silt Clay 

meq/ 100 g percent percent percent 

5.5 55 33 12 
9.9 54 34 12 

18.3 13 63 24 
41 47 12 

Total 
exchange 
capacity 

meq/ 100 g 
36.0 

6.6 
5.5 

15.5 
10.4 

8.9 

Sand Silt Clay 
percent percent percent 

39 54 7 
34 57 9 
26 48 26 
52 33 15 
32 57 11 
32 58 10 
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drained, Dark Gray Luvisols developed on fine- skins. These soils are similar to those of the 
loamy, weakly calcareous, glacial till material. They Spedden series except that they have a lower 
occur mainly on the midslopes of land units II6 and solum pH (less than 5.5). * 
IIIA, in association with the Athabasca soils. They A description of a Grosmont soi1 profile is given 
are also found on the lower slopes of the below (location: NW29-Tp65-R13-W4): 
hummocky morainal plain, in association with the L-H 
more poorly drained Gleysolic or Organic soils: 

The topography is characterized by low ridges or 
broad knolls with gently undulating to gently rolling 
uniform slopes. The natural vegetation is predomin- Ah 
antly trembling aspen with lesser amountsof balsam 
poplar. paper birch, white spruce, and a fairlydense 
undergrowth of native shrubs. 

Grosmont soils have an organic surface horizon 
overlying a very dark brown Ah horizon 5 to 10 cm 
thick. The Ae horizon is pale brown and has a 

Ae 

moderately developed platy structure. There is 
usually a transitional AB horizon overlying a dark 
grayish brown Bt horizon which consists of 
medium subangular aggregates coated with clay 

8 to 0 cm; black (10YR 2/1 m) partially 
decomposed organic matter; abundant fine and 
very fine, few medium roots; abrupt, smooth 
boundary; slightly acid. 

. 

0 to 8 cm; very dark brown (10YR 2/2 m) very 
dark grayish brown (IOYR 3/2 d) silt loam; weak, 
fine granular; friable, slightly hard, nonsticky, 
slightly plastic; abundant, very fine and fine, 
random, inped roots; abrupt, smooth boundary; 5 
to 10 cm thick; medium acid. 

8 to 7 3 cm; dark brown (10 YR 3/3 m) brown to 
pale brown (10YR 5/3 to 6/3 d) silt loam; 
moderate, fine platy; friable, slightly hard, slightly 
sticky, slightly plastic; abundant, very fine, 
random roots; clear, wavy boundary; 5 to 8 cm 
thick; strongly acid. 

Table 22. Analytical data for a Grandin soil (location: NE16-Tp65-Rl l-W4) 
Exchangeable cations 

CaC03 meq/lOO g 
Depth pH N Org. C equiv. 

Horizon /cm/ (HZ~) percent percent C:N percent H Na K Ca Mg 

L-H 5-o 6.4 6.7 0.1 1.8 51.2 8.9 
Ae O-8 6.2 0.04 0.63 16 1.0 0.1 0.2 4.4 0.6 
Btl 8-41 5.2 0.05 0.46 9 2.0 0.1 0.4 9.4 3.9 
Bt2 41-53 5.1 2.6 0.1 0.5 11.6 6.3 
BC 53-74 5.0 2.4 0.1 0.4 10.3 7.4 
IIC 74-114 5.5 1.7 0.2 0.4 13.8 7.4 
IICk 114+ 7.1 2.94 0.2 0.4 13.7 6.7 

Table 23. Analytical data for a Grosmont soi1 (location: NW29-Tp65-R13-W4) 

CaC03 
Exchangeable cations 

Depth pH N Org. C equiv. 
meq/ 100 g 

Horizon (cm) (HZ~) percent percent C:N percent H Na K Ca 

L-H 8-O 6.1 1.9 13.2 0.06 2.24 59.3 
Ah O-8 5.8 0.39 4.00 10 5.7 0.17 0.43 15.8 
Ae 8-13 5.4 0.12 0.89 7 3.9 0.04 0.21 8.9 
AB 13-25 5.0 0.08 0.67 8 5.0 0.08 0.33 11.6 
Bt ’ 25-53 4.6 0.08 1.01 13 6.5 0.13 0.40 12.9 
BC 53-71 4.6 4.6 0.12 0.38 12.1 
C 71+ 

Table 24. Analytical data for a Terric Humisol soi1 member of the Hilda complex 
(location: SW3-Tp63-R3-W4) Exchangeable carions 

meq/ 100 g Total Ex. 
Depth pH N Org. C capacity 

Horizon cm. (HzO) percent percent Na K Ca Mg meq/ 100 g 
Of O-10 7.7 1.78 35.90 1.28 5.37 90.63 3 1.76 99.8 
Om 10-20 7.8 1.82 37.96 .35 .67 187.50 19.47 82.3 
Oh1 20-71 7.8 2.29 34.50 .02 .06 176.56 11.78 79.8 
Oh2 71-127 7.9 2.80 37.86 .03 .03 173.44 13.32 108.5 

Total 
exchange 
capacity 

meq/ 100 g 
63.6 

4.7 
15.4 
20.6 
17.5 
21 .o 
18.0 

Sand Silt Clay 
percent percent percent 

46 47 7 
41 31 28 
32 31 37 
33 35 32 
24 34 42 
28 35 37 

Total 
exchange 

Sand Silt Clay 
Mg 
4.2 
2.4 
1.9 
2.8 
5.3 
4.0 

me;/ 100 g 
79.3 
25.9 
15.4 
22.3 
27.2 

Fiber 
content Pyro- 

percent phosphate 
(rubbed) index 

60 5 
20 2 
10 1 

4 1 

percent 

28 51 21 
27 52 21 
29 36 35 
24 34 42 
28 34 38 

Wafer 
holding 

capacity 
percent 

W. by 
weight 

148 
178 
127 
125 

percent percénf 

percent 
14.8 
16.7 
29.2 
18.2 
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AB 

Bt 

BC 

C 

13 to 25 cm; dark brown (1 OYR 313 m) clay loam; 
weak, fine, subangular blocky; friable, slightly 
hard, slightly sticky, plastic; abundant, very fine, 
mostly vertical, inped roots; common clay films; 
gradual, wavy boundary; strongly acid. 
25 to 53 cm; very dark grayish brown (1OYR 3/2 
m) clay; moderate, medium, subangular blocky; 
firm, hard, sticky, plastic; plentiful very fine, few 
medium, vertical inped roots; many clay films on 
ped faces; gradual, wavy boundary; very strongly 
acid. 

53 to 71 cm; very dark brown to very dark grayish 
brown (10YR 2/2 to 3/2 m) clay loam; 
pseudoblocky; firm, hard, sticky, plastic; few, very 
fine and fine, vertical, inped roots; common clay 
films; few pebbles; very strongly acid. 

71+ cm; very dark grayish brown (10YR 3/2 m) 
clay loam, pseudoblocky; firm, hard, sticky, 
plastic; few, very fine, inped roots; few pebbles; 
slightly acid. 

Most of the Grosmont soils are under 
cultivation and they have a fairly high natural 
fertility. These soils usually retain sufficient 
moisture and are capable of producing good yields 
of the grain and forage crops grown in the area. 
Satisfactory growth of rapeseed, wheat and barley 
cari be obtained by liming. 

Grosmont soils have been placed in Glass 3 in 
Soil Capability Classification. 

Hilda complex (HO) 
This complex includes Organic soils developed on 
humic fen peat underlain by loamy to sandy 
sediments within 130 cm of the surface. They are 
found in poorly to very poorly drained areas with 
eutrophic (nutrient rich) ground water. The 
dominant vegetation of these soils is sedges, 
coarse grasses and scattered willows. 

The Hilda complex includes Terric Humisol and 
Terric Mesic Humisol soils. Terric Humisol soils are 
dominant and are characterized by uniform humic 
fen peat below the surface tier. They may have up 
to 20 cm of fibric or mesic peat on the surface 
derived from sedge and feathermosses. Terric 
Mesic Humisol soils consist of dominantly humic 
fen peat with subdominant mesic layer in the 
organic section. The following is a detailed descrip- 
tion of a Terric Humisol soi1 member of this complex 
(location: SW3-Tp63-R3-W4): 
Of 

Om 

Oh1 

0 to 10 cm; dark reddish brown (5YR 3/3 wet, 
5YR 314 pressed, 5YR 312.5 rubbed) fibric fen 
peat; coarse fibered; includes some sedge roots; 
mildly alkaline. 

10 to 20 cm; black (IOYR 2/1 wet, 10YR 2/2 
pressed, 10YR 2/1 rubbed) mesic fen peat; 
coarse to medium fibered; weakly platy; 
nonsticky, nonplastic; mildly alkaline. 

20 to 71 cm; very dark gray to dark reddish 
brown (5YR 311.5 wet, 5YR 3/2 pressed, 5YR 
2.511 rubbed) humic fen peat; medium to fine 
fibered; slightly sticky. slightly plastic; mildly 
alkaline. 

Oh2 71 to 127 cm; dark reddish brown (5YR 3/2 wet, 
7.5YR 3/2 pressed, 5YR 2.5/2 rubbed) humic fen 
peat; dominantly fine fibered, includes some 
medium fibered material; slightly sticky, slightly 
plastic; moderately alkaline. 

IICg 127+ cm; Sand. 

Jarvie series (JVI) 
Jarvie soils are poorly drained Humic Eluviated 
Gleysols developed on coarse-silty, weakly 
calcareous lacustrine material. They occur 
primarily in low lying depressional areas of the 
gently undulating to gently rolling morainal plain, 
land units IVB and IVE, associated with Tolman 
and Fawcett soils. They are also found in 
abandoned stream channels or poorly drained 
areas near the margins of shallow lakes. 

The topography is nearly level to gently 
undulating and the natural vegetation includes 
light tree caver of poplar, with open areas covered 
with grasses and shrubs. 

Jarvie soils are characterized by dark gray Ah 
horizons, more than 5 cm thick, overlying gray or 
grayish brown, distinct Aeg horizons which have 
yellowish brown mottles. The B horizon has higher 
clay content and is usually more strongly mottled 
than the Ae horizon. The C horizon is olive brown 
and shows gleying. 

The following is a description of a profile of the 
Jarvie Series (location: SE1 O-Tp62-R3-W4): 
L-H 

Ah 

Btg 

BCg 

Ch 

5 to 0 cm; very dark gray (10YR 311 m) partially 
decomposed grass and herb mat; clear, smooth 
boundary. 

0 to 10 cm; very dark brown (1OYR 2/2 m) silt 
loam; weak, granular; friable, nonsticky, slightly 
plastic; abundant, very fine and fine roots; clear, 
smooth boundary. 

10 to 15 cm; grayish brown (10YR 5/2 m) loam; 
common, medium, distinct, yellowish brown and 
gray mottles; weak, fine platy; friable; slightly 
sticky. slightly plastic; plentiful, very fine vertical 
roots; clear, smooth boundary. 

15 to 33 cm; dark grayish brown (2.5Y 4/2 m) silt 
loam; many, medium, prominent, yellowish 
brown and gray mottles; weak, fine subangular 
blocky; friable, sticky, plastic; few, fine roots; 
many, thin clay films; gradual, smooth boundary. 
33 to 61 cm; dark grayish brown to olive brown 
(2.5Y 4/2 to 414 m) silt loam; many, medium, 
prominent, yellowish brown mottles; amorphous; 
friable, slightly sticky, slightly plastic; few, very 
fine roots; gradual, smuoth boundary. 
61+ cm; olive brown (2.5Y 414 m) silt loam; 
many, coarse, prominent, gray and yellowish 
brown mottles; amorphous; slightly sticky, slightly 
plastic; few, very fine roots; moderately 
effervescent. 

Jarvie soils are not presently cultivated because 
of their poor drainage conditions and difficult 
tillage problems. They are used mainly for pasture. 
With improved drainage, these soils should be 
capable of supporting coarse grains and forage crops. 
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Jarvie soils are rated as Glass 4 or 5 for 
agriculture, depending on the severity of poor 
drainage conditions. 

Jeffre y series (JFF) 
The Jeffrey series consists of imperfectly drained 
Gleyed Eluviated Black Chernozemic soils 
developed on fine-loamy, moderately to strongly 
calcareous lacustrine deposits. They occur in the 
gently undulating and undulating morainal plain, 
land units VIA and VIB, in areas where alluvial 
lacustrine materials have been deposited. They are 
most often associated with the well-drained 
Ponoka soils. On the level areas, poorly drained 
Jarvie soils are usually present as inclusions in 
the mapping units containing soils of the Jeffrey 
series. 

The topography is gently undulating and the 
natural vegetation is of the parkland type, 
consisting of sparse tree caver, in which trembling 
aspen is the dominant species, intermixed with 
native grasses. 

Jeffrey soils have thick (15 to 23 cm), black Ah 
horizons with high organic matter content, and 
loam or silt loam textures. Usually there is a thin, 
grayish brown Ae horizon overlying a brownish, silt 
loam to silty clay loam Bt horizon. In some profiles, 
weakly calcareous silt loam transitional horizons 
are found between the B and C horizons. The Ckg 
horizon is composed of mottled dark yellowish 
brown, moderately calcareous, silt loam lacustrine 
material. 

Jeffrey soils are fertile and productive soils, 
presently used mainly for grain and forage crops. 
They have been placed in Capability Glass 3 for 
agriculture, climate being the only limitation. 

Kehiwin series (KH W] . 
The Kehiwin soils are well-drained Orthic Dark 
Gray Chernozemics developed on fine-loamy, 
moderately to strongly calcareous, glacial till 
material. They are found mainly in the undulating 
morainal plain, land units VIA, VIB, VIC and VID, 
associated with either Fergy or Spedden soils. They 
also occur in the hummocky morainal plain, land 
unit IC. 

The topography ranges from gently undulating 
ground moraine to moderately rolling hummocky 
moraine. The natural vegetation is of the parkland 
type consisting of sparse tree caver in which 
trembling aspen is the dominant species 
intermixed with native grasses. 

Kehiwin soils have a thick, dark grayish brown 
to very dark brown Ah horizon overlying grayish 
brown Ae horizons. The Bt horizons are dark brown 
and composed of medium blocky aggregates with 
coatings of clay skins. In some areas the Bt horizon 
is overlain by a thicker Ae horizon similar to that of 
the Spedden series, making the distinction 
between the two series difficult. Usually there is a 
thin transitional BC horizon overlying a moderately 
calcareous Ck horizon. A second profile type, which 
generally occurs in gently to moderately rolling 
areas, is characterized by a thinner Ah horizon and 

Table 25. Analytical data for a Kehiwin soi1 with a strongly developed Bt horizon and cultivated 
surface horizon (location: NW21 -Tp60-R9-W4) 

Exchangeabte cations 
CaCO, meq/ 100 g 

Depth pH N Org. C equiv. 
Horizon (cm) (H20) percent percent C:N percent H Na K Ca Mg 
AM O-25 7.1 0.34 3.69 11 0.31 0.1 0.3 19.3 5.9 
Ae 25-30 7.1 0.08 0.80 10 0.09 0.1 0.2 10.4 5.0 
Btl 30-36 6.8 0.07 0.83 12 1.1 0.3 0.3 12.1 6.1 
Bt2 36-61 6.6 0.06 0.75 13 1.1 0.1 0.3 11.4 5.9 
BC 61-66 7.2 0.87 0.4 0.1 0.3 13.4 6.0 
Cca- ) 66-127 7.9 11.84 
Ck 127+ 7.9 6.50 

Table 26. Analytical data for a La Corey soi1 (location: SE36-Tp58-R9-W4) 

Exchangeable carions 
CaCO, meq/lOO g 

Depth pH N Org. C equiv. 
Horizon (cm) (H20) percent percent C:N percent H Na K Ca Mg 
L-H 8-O 6.2 0.71 10.25 14.4 6.6 0.1 1.2 24.1 2.8 
Ae o-9 6.0 0.09 0.90 10.0 1.9 0.1 0.2 4.6 0.9 
BA 9-14 5.6 0.05 0.54 10.8 2.2 0.1 0.3 6.9 1.9 
Btl 14-44 5.0 0.05 0.41 8.2 2.4 0.2 0.4 8.6 3.8 
Bt2 44-81 5.0 0.03 0.36 12.0 2.4 0.8 0.4 9.3 4.2 
BC 81-97 6.9 0.04 0.46 11.5 0.3 0.2 0.4 9.3 10.4 
Ckl 97-l 30 7.7 5.46 
Ck2 130+ 7.6 9.72 

Total 
exchange 

capacity 
meq/ 100 g 

24.1 
14.7 
18.1 
17.0 
15.3 

Total 
exchange 
capacity 

meq/lOO g 
36.4 

7.3 
11.2 
16.7 
16.6 
20.6 

Sand 

41 
38 
36 
36 
38 
38 
39 

Sand Silt Clay 
percent percent percent 

38 48 14 
35 39 26 
36 34 30 
34 37 29 
26 28 45 
37 37 26 
44 35 21 

Silt Clay 
percent percent 

30 19 
39 23 
37 27 
38 26 
37 25 
38 24 
39 22 
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a weakly developed Ae horizon overlying a Btj 
horizon in which there is insufficient clay 
accumulation to meet the requirements for a Bt 
horizon. 

A description of a soi1 profile of the Kehiwin 
series with a strongly developed Bt horizon and a 
cultivated surface horizon is given below (location: 
NW21 -Tp60-R9-W4): 

AP 

Ae 

Btl 

Bt2 

BC 

Cca 

Ck 

0 to 25 cm; very dark brown (10YR 21’2 m) loam; 
amorphous to weak, fine granular; friable, 
nonsticky, slightly plastic; abundant, very fine 
roots; abrupt, smooth boundary; 23 to 28 cm 
thick; neutral. 

25 to 30 cm; brown to dark brown (10YR 4/3 m) 
loam; weak, fine platy breaking to weak, fine 
granular; friable, slightly sticky, slightly plastic; 
abundant, very fine roots; clear, wavy boundary; 
2.5 to 8 cm thick; neutral. 
30 to 36 cm; brown to dark brown (IOYR 4/3 m) 
clay loam; weak, medium subangular blocky; 
friable, slightly sticky, plastic; plentiful, very fine, 
mostly vertical roots; many clay films; clear, wavy 
boundary; 2.5 to 10 cm thick; neutral. 

36 to 61 cm; dark brown (1 OYR 3/3 m) clay loam; 
moderate, medium subangular blocky; friable, 
slightly sticky, plastic; plentiful, very fine, mostly 
vertical roots; many, very thin clay films; few 
pebbles; gradual, wavy boundary; 23 to 28 cm 
thick; neutral. 
61 to 66 cm; dark yellowish brown (10YR 4/4 m) 
loam to clay loam; weak, fine subangular blocky; 
friable, slightly sticky, plastic; plentiful, fine and 
very fine, mostly vertical roots; few pebbles; 
gradual, irregular boundary; 5 to 13 cm thick; 
neutral. 

66 to 127 cm; light olive brown (2.5Y 5/4 m) 
loam to clay loam; pseudoblocky; friable, slightly 
sticky, plastic; few, fine vertical roots; moderately 
calcareous; few pebbles; diffuse, wavy boundary; 
moderately alkaline. 
127+ cm; brown to dark brown (10YR 4/3 m) 
loam to clay loam; pseudoblocky; friable, slightly 
sticky, plastic; few, very fine horizontal roots; 
moderately calcareous; moderately alkaline. 

The Kehiwin soils are fertile and productive and 
are used extensively for growing grain and forage 
crops. They have high natural fertility and are 
suitable for all grain crops grown in the area. On 
rougher topography they are susceptible to water 
erosion and require careful management. 

These soils are generally rated as Class 2 or 3 
in the Soil Capability Classification, depending on 
the climatic subregion. 

La Corey series (KY) 
The La Corey soils are moderately well-drained 
Orthic Gray Luvisols developed on fine-loamy, 
moderately to strongly calcareous, glacial till 
material. The till is brown to yellowish brown in 
colour and underlain by bedrock of the Lea Park 
Formation which consists largely of gray shale with 
ironstone nodules and selenite but with some sand 
and sandy shale layers in certain areas. 

These soils are the dominant soil type of the 
central and eastern parts of the area. They occur 
on a wide range of topography characterized by 
relatively level ground moraines, gently undulating 
flutings, and moderately rolling hummocky 
moraines, land units 1, II, III, IV and VI. 

The natural vegetation is composed 
predominantly of trembling aspen, balsam poplar, 
paper birch, white spruce, alder, and willow. A 
great variety of shrubs and broad-leaved 
herbaceous plants with a number of grass species 
constitute the understory. 

The La Corey soils are identified by a thin 
organic surface horizon overlying a light gray, well 
devéloped Ae horizon. The Bt horizon is brown to 
dark grayish brown and consists of well developed 
blocky aggregates with coatings of clay skins. The 
Ck horizon is brown to light brownish gray and 
lime accumulation is usually at depths of about 90 
to 120 cm below the surface. 

The following is a description of a La Corey soil 
profile (location: SE36-Tp58-R9-W4): 
L-H 

Ae 

BA 

Btl 

Bt2 

BC 

Ckl 

Ck2 

8 to 0 cm; very dark brown (10YR 2/2 m) 
partially decomposed organic matter; abundant 
fine and very fine, few medium roots; abrupt, 
smooth boundary; slightly acid. 

0 to 9 cm; light gray (10YR 7/2 m) loam; 
moderate, fine platy; friable, nonsticky, slightly 
plastic; abundant fine and very fine, very few 
medium, random roots; abrupt, smooth boundary; 
medium acid. 
9 to 14 cm; grayish brown (1 OYR 5/2 m) clay 
loam; weak. medium subangular blocky; friable, 
slightly hard, slightly sticky, plastic; plentiful, fine 
random inped roots; common clay films; clear, 
wavy boundary; medium acid. 

14 to 44 cm; dark grayish brown (10YR 4/2 m) 
clay loam; strong, fine subangular blocky; hard, 
sticky, plastic; plentiful, fine and very fine, 
random inped roots; many clay films on ped 
surfaces; few pebbles; gradual, wavy boundary; 
strongly acid. 

44 to 81 cm; dark grayish brown (10 YR 4/2 m) 
clay loam; strong, medium subangular blocky; 
hard, sticky. plastic; plentiful fine, and very few 
medium vertical inped roots; many clay films on 
ped surfaces; gradual, wavy boundary; strongly acid. 

81 to 97 cm; dark grayish brown (10YR 4/2 m) 
clay loam; weak, medium subangular blocky; 
friable, slightly sticky, plastic; few, fine roots; few 
pebbles; clear, smooth boundary; neutral. 

97 to 130 cm; light brownish gray (10YR 6/2 m) 
clay loam; amorphous; friable, slightly sticky, 
plastic; few fine vertical roots; few pebbles; 
moderately calcareous; gradual, wavy boundary; 
mildly alkaline. 

light olive brown (2.5Y 5/4 m) loam; amorphous; 
friable, nonsticky. slightly plastic; moderately 
calcareous; mildly alkaline. 

The La Corey soils are similar to the Athabasca 
soils except that the La Corey soils have a higher 
solum pH (greater than 5.5). Also the parent 
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material of the La Corey soils is more strongly 
calcareous and the horizon of calcium carbonate 
accumulation is closer to the surface. 

La Corey soils usually retain sufficient moisture 
and are capable of producing fairly good yields of 
grain and forage crops with application of 
fertilizers. Mixed farming, including raising of 
livestock, is probably best suited for farming these 
soils. 

Most of the La Corey soils have been placed in 
Capability Glass 4 for agriculture. Rough areas 
should be left for pasture purposes because of the 
topographie limitations. 

La Fond series (LFN) 
The La Fond soils are well-drained Orthic Black 
Chernozemics developed on fine-loamy, moderately 
to strongly calcareous glacial till material. They are 
found in the southwestern part of the area in 
association with Fergy soils, land unit VIA. The 
topography is gently undulating to undulating and 
the natural vegetation is of the parkland type of 
sparse tree caver in which trembling aspen is the 
dominant species intermixed with native grasses. 

La Fond soils are characterized by a very dark 
gray to black Ah horizon, 15 to 30 cm thick, 
overlying a yellowish brown B horizon which has a 
prismatic structure and breaks easily to medium 
subangular blocks. The C horizon is brown to dark 
brown and composed of moderately calcareous clay 
loam till. 

A description of a La Fond soi1 profile is given 
below (location: NE1 2-Tp58-RlO-W4): 
Ah 0 to 20 cm; black (10YR 2/1 m) loam; moderate, 

fine granular; friable, slightly hard, slightly sticky, 
slightly plastic; abundant very fine, few medium 
vertical roots; clear, wavy boundary. 

Table 27. Analytical data for a Liza soi1 (location: SW25-Tp61-R7-W4) 

Horizon 

L-H 
Aej 
Bm 
BC 
Cl 
c2 
IIC 

PH 
(Hz 0) 

Depth 

(cm) 

5-o 
O-8 
8-33 

33-51 
51-76 
76-l 02 
102+ 

6.0 0.02 0.15 8 1.27 0.03 0.08 0.5 
6.1 0.01 0.19 19 1 .Ol 0.03 0.07 0.5 
5.9 0.49 0.03 0.5 
6.9 0.39 0.01 0.06 1.2 
6.2 0.43 0.01 0.09 1.7 
6.5 0.50 0.03 0.09 2.5 

CaC03 
N Org. C equiv. 

percent percent C:N percent H 

AB 20 to 28 cm; very dark grayish brown (10YR 3/2 
m) loam, weak, fine granular; friable, slightly 
hard, slightly sticky, plastic; abundant, very fine 
inped roots; fine, simple vesicular pores; graduai. 
wavy boundary. 

Bm 28 to 51 cm; yellowish brown (10YR 514 m) clay 
loam; weak, medium prismatic breaking to 
moderate, medium subangular blocky; friable, 
hard, sticky. plastic; plentiful. fine and very fine, 
mainly vertical roots; gradual, smooth boundary. 

BC 51 to 66 cm; brown to dark brown (10YR 413 m) 
loam; weak, medium prismatic breaking to weak, 
medium subangular blocky; friable, slightly hard, 
slightly sticky, plastic; plentiful, very fine roots; 
gradual, smooth boundary. 

Ck 66+ cm; dark grayish brown (2.5Y 4/2 m) clay 
loam; moderate, medium pseudoblocky; friable, 
hard, slightly sticky, plastic; few, fine random 
roots; few pebbles; moderately effervescent. 

La Fond soils are among the most productive 
agricultural soils in the area. They have high 
natural fertility and are suitable for all grain and 
forage crops grown in the area. 

La Fond soils are rated as Glass 2 in the Soil 
Capability Classification, climate being the only 
limitation. 

Lavesta series (LVT) 
The Lavesta soils are Orthic Gray Luvisols 
developed on fine-silty lacustrine material 
underlain by fine-loamy, weakly calcareous till at 
depths from 30 to 75 cm. These soils occupy an 
insignificant portion of the map area occurring 
north of Whitefish Lake in the hummocky morainal 
plain, land unit IB. Since these soils have 
developed on materials capping the till, the 
topography is usually more subdued than that of 
the rest of the land unit. The native vegetation is 

Exchangeable cations 
meq/lOO g 

Na K Ca 

Table 28. Analytical data for a Humic Mesisol member of the Maloy complex 
(location: SW2-Tp64-R9-W4) Exchangeable carions 

meq/ t 00 g Total Ex. 
Depth pH N Org. C capacity 

Horizon cm. (H20) percent percent Na K Ca Mg meq/ 100 g 
Of o-13 4.5 1.04 39.94 .13 1.41 15.63 41.50 107.9 
Oml 13-43 6.7 1.51 38.10 .47 .26 67.19 54.82 152.3 
Om2 43-94 6.2 2.66 42.62 .58 .13 42.19 40.47 113.5 
Om3 94-l 19 6.5 3.10 39.55 .40 .22 62.50 45.59 122.3 
Oh 119-152 6.2 3.09 35.88 .53 .32 67.19 44.57 136.0 

Mg 

0.2 
0.2 
0.4 

Total 
exchange 
capacity 

meq/lOO g 

2.1 
1.7 
1.1 
1.8 
2.2 
3.2 

fiber 
content Pyro- 
percent phosphate 

(rubbed) index 
60 7 
10 4 
12 7 
18 3 

8 2 

percent 

90 9 1 
89 9 2 
92 6 2 
93 6 1 
89 8 3 
83 13 4 

Water 
holding 
capacity 
percent 

W. by 
weight 

188 
197 
163 
167 
131 

Ash 
percent 

8.9 

9.3 
6.5 

10.0 
15.2 

Silt Clay 
percent percent 
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dominantly aspen poplar, with subdominant balsam 
poplar, and birch. 

The soi1 profile is characterized by distinct light 
coloured Ae and yellowish brown clay loam Bt 
horizons, both developed in the lacustrine overlay 
with the C horizon in the brownish till (10). 

These soils have not been cultivated in this map 
area although they are suited for forage and grain 
trop production. They have been placed in 
Capability Class 3 for agriculture. 

Liza series (LIZ) 
The Liza soils are rapidly drained Degraded Eutric 
Brunisols developed on sandy alluvial or aeolian 
deposits. They are found mainly along a former 
glacial spillway, land unit V, between Moose Lake 
and the Beaver River. The topography is gently 
undulating and the natural vegetation includes 
mainly jack pine, blueberry. bearberry. wild rose, 
and some lichens. 

The Liza soi1 profile has a thin organic surface 
horizon overlying a yellowish brown, weakly 
developed Ae horizon. The Bm horizon is brown to 
yellowish brown in colour and does not exhibit 
colour values distinct from the C horizons. 

These soils are distinguished from the Nestow 
soils by their weakly developed Ae horizon, and 
uniform colour values within the control section. 

The following is a description of a Liza soi1 
profile (location: SW25-Tp61 -R7-W4): 
L-H 

Aej 

Bm 

BC 

Cl 

c2 

IIC 

5 to 0 cm; black (10YR 211 m) semidecomposed 
organic matter; abundant fine, random, and few 
medium horizontal roots; abrupt, smooth 
boundary; 2.5 to 8 cm thick. 

0 to 8 cm; yellowish brown (IOYR 5/4 m) Sand; 
single grain; loose, nonsticky. nonplastic; 
abundant fine, random, and few medium 
horizontal roots; clear, smooth boundary; medium 
acid. 
8 to 33 cm; yellowish brown (IOYR 5/6 m) Sand; 
single grain; loose. nonsticky, nonplastic; few 
fine, and very few medium horizontal roots; 
gradual, smooth boundary; slightly acid. 

33 to 51 cm; yellowish brown (10YR 5/4 to 5/6 
m) Sand; single grain; loose, nonsticky, 
nonplastic; gradual, wavy boundary; medium acid. 

51 to 76 cm; yellowish brown (10YR 5/6 m) 
Sand. single grain: loose, nonsticky. nonplastic; 
gradual, wavy boundary; neutral. 

76 to 102 cm; yellowish brown (IOYR 5/4 to 
5/6m) Sand; single grain; nonsticky, nonplastic; 
abrupt, smooth boundary; slightly acid. 

102+ cm; yellowish brown to light olive brown 
(1OYR 5/4 to 2.5Y 5/4m) loamy Sand; single 
grain; loose. nonsticky, nonplastic; slightly acid. 

Liza soils in the map area are in their native 
state. They are suitable only for woodland because 
of their coarse texture and related droughty 
characteristics. They are susceptible to wind 
erosion and have no potential for the production of 
common agricultural crops. 

The Liza soils have been placed in Capability 
Glass 6 for agriculture. 

Maloy complex (ML) 
The Maloy complex consists of Organic soils 
developed on 130 to 160 cm of mesic fen peat 
underlain by significant humic layers derived from 
sedge and mosses. These soils are found in poorly 
to very poorly drained areas with eutrophic 
(nutrient rich) drainage water. The dominant 
vegetation is black spruce, paper birch, willow, 
with an understory of mixed masses, Labrador tea, 
sedge, and coarse grasses. 

The Humic Mesisol is the dominant soi1 
member in the complex. The other component of 
the complex is a Terric Humic Mesisol which 
consists of dominantly mesic fen peat and a 
subdominant humic layer with the terric contact 
occurring in the bottom tier at approximately 
130 cm. 

The following is a detailed description of a 
Humic Mesisol member of the Maloy complex 
(location: SW2-Tp64-KW4): 
Of 

Oml 

Om2 

Om3 

Oh 

0 to 13 cm; dark reddish brown (5YR 312 wet, 
5YR 5/4 pressed, 6.5YR 414 rubbed) fibric 
sphagnum moss; includes Woody material; coarse 
fibered; extremely acid. 
13 to 43 cm; dark reddish brown (5YR 2.5/2 wet, 
5YR 3/2 pressed, 5YR 212 rubbed) mesic forest- 
fen peat; coarse to medium fibered; weakly 
matted; includes some Woody material; nonsticky, 
nonplastic; neutral. 

43 to 94 cm; dark brown to dark reddish brown 
(7.5YR 3/2 to 5YR 3/2 wet, 7.5YR 4/4 pressed, 
5YR 2.5/2 rubbed) mesic fen peat; medium 
fibered; nonsticky, nonplastic; slightly acid. 

94 to 119 cm; dark brown to dark reddish brown 
(7.5YR 3/2 to 5YR 3/2 wet, 7.5YR 3/2 pressed, 
5YR 2/2 rubbed) mesic fen peat; medium to 
fine fibered; slightly sticky, slightly plastic; slightly 
acid. 

119 to 152 cm; black (5YR 2.5/1 wet, 5YR 2.5/2 
pressed, 5YR 2.5/1 rubbed) humic fen peat; fine 
fibered; sticky, plastic; slightly acid. 

Manatokan complex (MN) 
The Manatokan complex consists of Organic soils 
developed on 70 to 160 cm of mesic fen or forest- 
fen peat underlain by loamy till or sandy to silty 
sediments. They are found in poorly to very poorly 
drained depressional areas with nutrient rich 
drainage water from surrounding minera1 soi1 area. 
The dominant vegetation on these soils is black 
spruce, willows, moss, sedge, and coarse grasses. 

The Terric Mesisol is the dominant soi1 member 
of the complex. Other soils in this complex are the 
Terric Fibric Mesisol having a dominantly mesic 
middle tier and a subdominant fibric layer above 
the terric contact, and the Typic Mesisol which 
consists of dominantly mesic organic material 
throughout the middle and bottom tiers. 

57 



A detailed description of a Terric Mesisol prominent mottling of high chroma and gleying is 
member of the Manatokan Complex is as follows apparent in the C horizon. 
(location: SW21 -Tp63-R3-W4): A description of a Mapova soil profile is given - 

Of 

Oml 

Om2 

IICg 

0 to 8 cm; dark brown (7.5YR 312 wet, 7.5YR below (location: SE32-Tp61 -R6-W4): 

5/4 pressed, 7.5YR 4/4 rubbed) fibric fen peat; Ah 
includes some sedge roots; coarse fibered; 
slightly acid. 

8 to 74 cm; dark brown (7.5YR 3/2 wet, 7.5YR 
4/2 pressed, 7.5YR 412 to 4/4 rubbed) mesic fen 
peat; medium fibered; nonsticky, nonplastic; Aeg 
slightly acid. 

74 to 102 cm; dark brown (7.5YR 3/2 wet, 7.5YR 
4/2 to 4/4 pressed, 7.5YR 3/2 rubbed) mesic fen 
peat; medium fibered; slightly sticky, slightly 
plastic; medium acid. 

102+cm; Sand. BK4 

Mapova series (iLlPV) 
The Mapova soils are poorly drained Humic 
Eluviated Gleysol soils developed on fine-loamy, 
weakly calcareous glacial till material. They occur 
on nearly level to gently undulating topography and 
are associated mainly with Chernozemic and Dark 
Gray Luvisol soils. Natural vegetation includes 
predominantly balsam poplar, trembling aspen, BCg 

willow, wild rose, snowberry, twin flower, 
fireweed, and grasses. 

Mapova soils are characterized by a dark gray to 
black Ah horizon more than 8 cm thick, grayish 
brown Ae horizons and dark to very dark grayish 

Ckgl 

brown Bt horizons. They may have as much as 15 
cm of organic material on the soil surface. The 
solum is dull coloured and indicates reducing 
conditions. The Ae and Bt horizons show 

Table 29. Analytical data for a Terric Mesisol member of the Manatokan complex 
(location: SW21 -Tp63-R3-W4) Exchangeable cations 

meq/lOO g Total Ex. 
Depth pH N org. c capacity 

Horizon cm. fH20) percent percent Na K Ca Mg meq/100 g 
Of O-8 6.5 1.74 41.37 .40 8.79 37.50 26.61 86.1 
Oml 8-74 6.1 3.04 43.57 .03 0.45 35.94 13.32 80.5 
Om2 74-102 5.9 0.89 9.76 .04 0.19 10.16 3.59 24.0 

Table 30. Analysis of a Mapova soil (location: SE32-Tp61 -R6-W4) 

Depth 
Horizon fcml 
Ah o-1 3 

Aeg 13-20 
Bu 20-33 
BCg 33-61 
Ckgl 61-94 
Ckg2 94+ 

6.6 
7.1 
6.5 
6.6 
7.4 
7.6 

CaC03 
N Org. C equiv. 

percent percent C:N percent H 

0.30 3.39 11 1.70 
0.04 0.20 5 0.32 
0.04 0.39 10 0.71 

0.67 
3.49 0.14 
6.23 0.10 

0 to 13 cm; black (1 OYR 21’1 m) loam; weak, fine 
platy; friable, nonsticky, slightly plastic; abundant 
very fine, and few medium random roots; many 
very fine vesicular pores; abrupt, smooth 
boundary; 13 to 15 cm thick; neutral. 

13 to 20 cm; grayish brown (10YR 512 m) sandy 
loam; common, fine, prominent brownish yellow 
mottles; moderate, fine platy; friable, slightly 
hard, nonsticky, nonplastic; plentiful, fine, mostly 
random roots; common, very fine vesicular pores; 
abrupt, wavy boundary; 8 to 10 cm thick; neutral. 

20 to 33 cm; dark grayish brown to very dark 
grayish brown (2.5Y 4/2 to 3/2 m) clay loam; 
common, medium, prominent strong brown and 
few, fine, prominent reddish brown mottles; 
weak, fine subangular blocky; firm, hard, sticky, 
plastic; abundant, very fine vertical roots; 
common, fine vesicular pores; many clay films; 
few pebbles; clear, smooth boundary; slightly 
acid. 

33 to 61 cm; dark gray (10YR 412 m) clay loam; 
many, medium. prominent reddish brown mottles; 
amorphous; friable, hard, slightly sticky, plastic; 
plentiful, fine vesicular pores; clear, smooth 
boundary; neutral. 

61 to 94 cm; olive brown (2.5Y 414 m) clay loam; 
common, fine, prominent yellowish red and dark 
gray mottles; amorphous; friable, hard, slightly 
sticky, plastic; few, fine, random roots; clear, 
smooth boundary; weakly effervescent; mildly 
alkaline. 

Water 
holding 

Fiber capacity 
content Pyro- percent 
percent phosphate W. by Ash 
(rubbed) index weight percent 

70 6 151 11.5 
30 2 176 7.8 
30 7 100 56.8 

Exchangeable cations 
meq/ 100 g 

Na K Ca Mg 
0.05 0.68 9.7 8.5 
0.02 0.28 2.7 1.6 
0.16 1.37 7.4 10.4 
0.25 1.15 6.4 9.2 
0.17 0.77 9.4 6.9 

Total 
exchange 
capacity 

meq/ 100 g 
20.3 

3.7 
20.6 
17.5 
12.4 

Sand Silt Clay 
percent percent percent 

50 32 18 
55 37 8 
41 22 37 
44 24 32 
44 27 29 
43 27 30 
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Ckg2 94+ cm; dark yellowish brown (10YR 413 m) clay 
loam; common. fine, prominent yellowish red 
mottles; amorphous; friable, slightly hard: slightly 
sticky, plastic; very few, fine roots; many, very 
fine, vesicular pores; moderately effervescent; 
mildly alkaline. 

Mapova soils are well suited to improved 
pasture and forage crops production. With 
improved drainage these soils become fairly good 
arable soils. 

Mapova soils are rated as Class 4 or 5 for 
agriculture, depending on severity of drainage 
conditions. 

Maywood series (MYW) 
The Maywood soils are moderately well drained 
Orthic Gray Luvisols developed on very fine-clayey 
lacustrine deposits. These soils are generally found 
in the northwestern corner of the area, land unit 
IVE adjacent to Lac La Biche Lake, in association 
with soils of the Grandin series. In gently 
undulating areas, poorly drained Jarvie and well 
drained Tolman soils are present as inclusions in 
the mapping unit of Grandin and Maywood soils. 

The topography is gently undulating to 
undulating and the natural vegetation includes 
trembling aspen, balsam poplar, birch, willow and 
a great variety of shrubs. 

Maywood soils are characterized by a thin 
organic surface horizon overlying a grayish brown, 
well developed Ae horizon. The clay Bt horizon is 
brown to dark grayish brown and consists of 
weakly to moderately developed, fine blocky 
aggregates with coatings of clay films. A thin 

transitional AB horizon may be present. The soil 
solum has a low pH value, generally strongly acid. 

The following is a description of a Maywood soi1 
profile (location: SW5-Tp67-RI 3-W4): 
L-H 

Ae 

AB 

Btl 

Bt2 

C 

8 to 0 cm; black (10YR 2/1 m) partially 
decomposed organic matter; abundant, fine and 
very fine roots; abrupt, smooth boundary. 
0 to 8 cm; grayish brown (IOYR 5/2 m). light 
gray (10YR 712 d) silt loam; weak, fine platy; 
friable, slightly hard, slightly sticky, slightly 
plastic; abundant, very fine, random inped roots; 
many, very fine, simple, vesicular pores; abrupt, 
smooth boundary; medium acid. 

8 to 13 cm; brown (10YR 5/3 m), light gray 
(10YR 712 d) silty clay; moderate, fine to medium 
subangular blocky; firm, hard, sticky, plastic; 
plentiful, very fine, random, inped roots; many, 
very fine, simple, vesicular pores; few, thin clay 
films on ped faces; clear, wavy boundary; strongly 
acid. 

13 to 25 cm; brown to dark brown (IOYR 4/3 to 
3/3 m) clay; moderate, fine subangular blocky; 
firm, very hard, sticky, very plastic; plentiful fine 
and very fine, few medium, mostly vertical, inped 
roots; common, very fine, simple, vesicular pores; 
many thin clay films; clear, smooth boundary; 
very strongly acid. 

25 to 51 cm; dark grayish brown to dark brown 
(IOYR 412 to 413 m) clay; weak, fine subangular 
blocky; firm, very hard, sticky. very plastic; 
plentiful, very fine, mostly vertical, inped roots; 
common, very fine, vesicular pores; many, thin 
clay films on ped faces; clear, smooth boundary; 
very strongly acid. 

51 to 61 cm; dark to very dark grayish brown 

Table 31. Analytical data for a Maywood soil (location: SW5-Tp67-RI 3-W4) 

Horizon 

L-H 
Ae 
AB 
Btl 
Bt2 
C 
IIC 

Deptb 
lcml 
8-O 
O-8 
8-13 

13-25 
25-51 
51-61 

61+ 

PH 
(HZ~) 

5.8 0.10 0.90 9 2.4 0.07 0.50 7.2 2.4 
5.2 0.10 1.18 12 3.9 0.19 0.70 13.1 7.5 
4.6 0.06 0.86 14 6.6 0.46 0.94 20.0 10.5 
4.7 5.4 0.45 0.73 18.3 12.4 
5.2 2.6 0.55 0.91 17.3 12.9 
6.7 0.4 0.57 0.71 18.6 12.4 

CaCO, 
N Org. C equiv. 

percent percent C:N percent H 

Exchangeable cations 
meq/lOO g 

Ne K Ca Mg 

Table 32. Analytical data for a Nestow soil (location: SW31 -Tp68-RI 3-W4) 
Exchangeable cations 

CaCO, meq/ 100 g 
Depth pH N Org. C equiv. 

Horizon Icml (Hz01 percent percent C.-N percent H Na K Ca Mg 
L-H 3-o 
Ae o-1 1 5.9 0.02 0.28 14 0.9 0.9 0.05 0.5 0.2 
AB 11-16 
Bm 16-39 6.3 0.01 0.11 11 0.8 0.09 0.15 0.7 0.3 
BC 39-53 6.5 0.5 0.02 0.09 1.2 0.2 
C 53+ 6.4 0.4 0.02 0.06 1 .o 0.2 

Total 
exchange 

capacity Sand si/t Clay 
meq/lOO g percent percent percent 

12.5 22 54 24 
28.2 16 38 46 
42.0 11 25 64 
40.3 10 26 64 
35.2 8 22 70 
32.1 9 42 49 

Total 
exchange 
capacity Sand Sik Cley 

meq/ 100 g percent percent percent 

1.4 95 3 2 

2.5 95 3 2 
1.5 94 5 1 
1.2 95 3 2 
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IIC 

(10YR 4/2 to 3/2 m), grayish to light grayish 
brown (10YR 512 to 612 d) clay; moderate, fine 
pseudoblocky; firm, very hard, sticky, very plastic; 
abundant, very fine, random, mostly exped roots; 
common, very fine, simple, vesicular pores; clear, 
smooth boundary; strongly acid. 

61+ cm; very dark gray (10YR 3/1 m), gray to 
dark gray (IOYR 5/1 to 4/1 d) silty clay; 
moderate, medium pseudoblocky; firm, hard, 
sticky, plastic; plentiful, very fine, random, exped 
roots; few, very fine, simple, vesicular pores; 
neutral. 

Most of the Maywood soils are under cultivation 
in the area. They have low natural fertility and are 
moderately productive agricultural soils. Because of 
the climatic limitations, coarse grains and forage 
crops should be the dominant cultivated crops. 
Production of legumes, particularly alfalfa, is 
limited due to low pH values of the soil. 

Maywood soils have been placed in Capability 
Class 4 for agriculture. 

Nestow series (NTW) 
The Nestow soils are rapidly drained Degraded 
Dystric Brunisols developed on sandy alluvial or 
aeolian material. They occur primarily in the 
glaciofluvial plain, land unit V, associated with 
Nicot and Liza soils. Significant areas of this soil 
are also found in the undulating to moderately 
rolling morainal plain, land units IVA and IVB. In 
land unit IVB Nestow soils occupy relatively higher 
positions and are associated with Tolman soils. 
Other small areas of Nestow soi1 occur along the 
larger streams and old glacial spillways. 

The topography ranges from undulating to 
moderately rolling. The natural vegetation consists 
predominantly of jack pine, blueberry, bearberry, 
bog cranberry, wintergreen, grasses, and lichens. 

Nestow soils are characterized by a thin (1 to 5 
cm) organic surface horizon overlying a light gray, 
strongly expressed Ae horizon. The Bm horizon is 
yellowish brown and becomes paler with depth. 

A description of a Nestow soil profile is given 
below (location: SW31 -Tp68-R13-W4): 

L-H 

Ae 

A0 

Bm 

BC 

60 

3 to 0 cm; very dark brown (10YR 2/2 m) 
semidecomposed organic matter; abundant, very 
fine and fine roots; abrupt, smooth boundary. 
0 to 11 cm; light gray (10YR 712 d) Sand; single 
grain; loose, nonsticky, nonplastic; abundant very 
fine, and few medium, vertical roots; abrupt, 
smooth boundary; medium acid. 
11 to 16 cm; yellowish brown (10YR 514 d) Sand; 
single grain; loose, nonsticky. nonplastic; few, 
medium, vertical roots; diffuse, wavy boundary; 
slightly acid. 
16 to 39 cm; yellowish brown (10YR 516 m) 
Sand; single grain; loose, nonsticky, nonplastic; 
few, fine roots; gradual, wavy boundary; slightly 
acid. 
39 to 53 cm; light yellowish brown (10YR 614 m) 
Sand; single grain; ioose, nonsticky, nonplastic; 
few, fine roots; diffuse, wavy boundary; slightly 
acid. 

C 53+ cm; light yellowish brown to very pale brown 
(1 OYR 6/4 to 7/4 m) Sand; single grain; loose, 
nonsticky, nonplastic; slightly acid. 

Nestow soils are suitable only for woodland 
because of their coarse texture and related 
droughty characteristics. They are susceptible to 
wind erosion and have very limited value even for 
grazing purposes. 

The Nestow soils have been placed in Capability 
Class 6 for agriculture. 

Newbrook series (NWO) 
The Newbrook soils are poorly drained Low Humic 
Eluviated Gleysols developed on fine-loamy, weakly 
calcareous glacial till material. They occur in 
undrained depressional areas throughout the map 
area. They are usually associated with the Orthic 
Gray Luvisol soils of the various land units.Some of 
the Newbrook soils are overlain by peat less than 
40 cm thick and are therefore mapped as 
Newbrook-peaty phase. 

The topography is nearly level to gently 
undulating. The native vegetation includes 
predominantly balsam poplar, willow, dogwood, 
wild rose, bunchberry, wintergreen, vetch, grasses, 
and some mosses. 

Newbrook soils are characterized by organic L-H 
horizons overlying a dark coloured Ah horizon less 
than 8 cm thick. The Ae horizon is grayish brown 
and shows distinct mottling. The Bt and C horizons 
are dull coloured and indicate reducing conditions. 

A description of a Newbrook soil is given below 
(location: NW5-Tp61 -R6-W4): 

L-H 

Ah 

Aw 

Btg 

BCg 

Ckg 

8 to 0 cm; moderately well decomposed organic 
matter; abundant very fine, and few medium 
roots; neutral. 
0 to 5 cm; black (10YR 211 m) loam; weak. fine 
platy; friable, nonsticky, slightly plastic; abundant 
very fine, and few medium, random roots; smooth 
boundary; 3 to 5 cm thick; neutral. 
5 to 13 cm; grayish brown (1OYR 512 m) sandy 
loam; common, fine, prominent yellowish red 
mottles; weak, fine platy; friable, slightly hard, 
nonsticky, nonplastic; plentiful. fine, random 
roots; abrupt wavy boundary: 6 to 9 cm thick; 
slightly acid. 

13 to 31 cm; dark grayish brown (2.5Y 4/2 m) 
clay loam; common, medium, prominent reddish 
brown mottles; weak, fine subangular blocky; 
friable, hard, sticky, plastic; plentiful. fine, vertical 
roots; many. thin clay films; few pebbles; clear, 
smooth boundary, slightly acid. 
31 to 56 cm: dark grayish brown (2.5Y 4/2 m) 
clay loam; many, medium, prominent reddish 
brown mottles; amorphous; friable, hard, slightly 
sticky, plastic; clear, smooth boundary; neutral. 

56+ cm; olive brown (2.5Y 4/4 m) clay loam; 
common, medium. prominent yellowish red and 
dark gray mottles; amorphous, friable, hard, 
slightly sticky, plastic; weakly effervescent; mildly 
alkaline. 

Newbrook soils are poorly drained and are 



probably slow to warm up in the spring. They are L-H 
well suited to improved pasture and forage trop 
production. 

Newbrook soils in the area have been placed in 
Capability Glass 4 or 5 for agriculture, depending Ae 
on the severity of the poor drainage conditions. 

Nicot complex (NlTJ 
The Nicot complex includes rapidly drained Bml 

Degraded Eutric Brunisol and Brunisolic Gray 
Luvisol soils developed on sandy alluvial or aeolian 
material. This complex is found primarily in the 
glaciofluvial plain, land unit V, in association with 

Bm2 

Nestow soils. Significant areas of Nicot occur in 
undulating to gently rolling morainal plain, land 
units IVA, IVB, IVC, and gently undulating to Bm3 
undulating fluted till plain, land unit IIIC. In these 
land units, Nicot soils occupy relatively lower 
positions adjacent to till areas. Other small areas D 
of Nicot soils are found along the larger streams 
and in the former glacial spillway west of the Sand - 

5 to 0 cm; black (IOYR 211 m) partially 
decomposed organic matter; abundant fine and 
very fine, few medium roots; abrupt, smooth 
boundary; slightly acid. 

0 to 5 cm; pale brown (10YR 6/3 d) Sand; single 
grain; loose, nonsticky, nonplastic; abundant, fine 
and very fine roots; clear, wavy boundary; slightly 
acid. 

5 to 18 cm; yellowish brown (10YR 5/6 m) Sand; 
single grain; loose, nonsticky, nonplastic; few, 
fine and very fine roots; gradual, wavy boundary; 
slightly acid. 

18 to 38 cm; yellowish brown (IOYR 5/4 m) 
Sand; single grain; loose; nonsticky nonplastic; 
few, fine and very fine roots; gradual, wavy 
boundary; slightly acid. 
38 to 66 cm; brownish yellow (IOYR 6/6 m) 
Sand; single grain; loose, nonsticky, nonplastic; 
few, very fine roots; slightly acid. 
66+ cm; yellow (IOYR 7/6 m) sand; single grain; 
loose, nonsticky, nonplastic; few, very fine roots; 
neutral. 

River. 
The topography ranges from undulating to 

moderately rolling. The natural vegetation includes 
predominantly aspen poplar with the occasional 
jack pine. The understory consists of blueberry, 
bearberry, bog cranberry, and grasses. 

The Nicot soils are characterized by a thin 
organic surface horizon overlying a strongly 
developed Ae horizon. The B horizon is yellowish 
brown and may include some textural bands. In 
some profiles, the cumulative thickness of these 
bands exceeds 10 cm meeting the criteria for a Bt 
horizon and therefore some of these soils have 
been classified as Brunisolic Gray Luvisols. 

A description of a Degraded Eutric Brunisol 
member of the Nicot complex is given below 
(location: SEIO-Tp62-R7-W4): 

The Nicot soils in the map area are in their 
native state. They are rated as suitable only for 
woodland (Glass 6) because of their coarse texture, 
consequently low moisture content and available 
plant nutrients. The Brunisolic Gray Luvisol 
member of the complex has better moisture 
conditions and is suitable for improved pasture 
(Glass 5). 

Ponoka series (POKJ 
The Ponoka series includes well drained Eluviated 
Black Chernozemic soils developed on fine-silty, 
moderately to strongly calcareous lacustrine 
deposits. They are found mainly in the gently 
undulating morainal plain, land unit VIA, in areas 
where lacustrine materials have been deposited. 
They occupy higher positions in the landscape and 

Table 33. Analytical data for a Degraded Eutric Brunisol member of the Nicot complex 
(location: SElO-Tp62-R7-W4) 

Depth PH 
Horizon (cm) (Hz01 

L-H 5-o 6.3 
Ae o-5 6.2 
Bml 5-18 6.3 
Bm2 18-38 6.3 
6m3 38-66 6.4 
C 66+ 6.6 

CaCO, 
N org. c equiv. 

percent percent C:N percent H 

7.8 
0.02 0.38 19 1.1 
0.02 0.32 16 1.3 
0.01 0.15 15 0.8 
0.01 0.09 18 0.4 

0.4 

Exchangeable carions 
meq/lOO g 

Na K Ca 

0.02 0.8 22.2 
0.01 0.1 2.2 

0.1 1 .o 
0.1 1.0 
0.4 0.5 
0.1 0.5 

Table 34. Analytical data for a Ponoka soi1 (location: NE8-Tp62-R3-W4) 

Exchangeable cations 
CaCO, meq/ 100 g 

Depth pH N Org. C equiv. 
Horizon [cm] (H?O/ percent percent C:N percent H Na K Ca 

AP O-23 6.5 0.51 6.18 12 4.3 0.11 0.32 19.5 
Ae 23-30 6.7 0.03 0.33 11 0.9 0.17 0.07 1.3 
Bt 30-48 6.9 0.07 0.72 10 0.9 0.19 0.40 8.9 
IIBCk 48-64 7.6 6.11 
IICk 64+ 8.0 9.08 

Total 
exchange 

capacity Sand Silt 
Mg me& 100 g percent percent 
4.6 37.9 
0.2 2.3 90 8 
0.9 2.3 85 13 
1.6 2.3 86 12 
1.7 1.4 96 2 
1.7 1.4 96 2 

Mg 

7.6 
1.1 

10.1 

Total 
exchange 
capacity Sand sitt 

meq/? 00 g percent percent 

30.5 48 36 
4.5 50 42 

23.4 11 46 
1 50 
1 45 

Clay 
percent 

C/ay 
percent 

16 
8 

43 
49 
54 

61 



are associated with Jeffrey and Jarvie soils which 
occur in relatively lower landscape positions. 

The topography is gently undulating to 
undulating with long slope. The natural vegetation 
is the parkland type and consists of sparse tree 
caver intermixed with native grasses. 

The Ponoka soils are characterized by black 
surface horizons overlying yellowish brown distinct 
Ae horizons. The silty clay Bt horizons are brown to 
dark brown and composed of fine blocky 
aggregates. There are usually transitional BC 
horizons overlying moderately calcareous, silty clay 
loam to silty clay C horizons. In some gently 
undulating areas, these soils are moderately well 
drained and have mottling in the Upper portions of 
the sola. 

The Ponoka soil described below is underlain by 
a fine textured lacustrine material (location: NE8- 
Tp62-R3-W4): 
AP 

Ae 

Bt 

IIBCk 

IICk 

0 to 23 cm; black (IOYR 2/1 m) loam; weak, fine 
granular; friable, slightly hard; slightly sticky, 
slightly plastic; abundant. fine and very fine roots; 
abrupt, smooth boundary; slightly acid. 
23 to 30 cm; yellowish brown (10YR 514 m) 
sandy loam; amorphous; very friable, loose, 
nonsticky, nonplastic; plentiful. very fine, random 
roots; common, very fine, simple vesicular pores; 
clear, smooth boundary; neutral. 
30 to 48 cm; dark brown (10YR 3/3 m) silty clay; 
moderate, fine subangular blocky; friable, hard, 
sticky, very plastic; plentiful fine and very fine, 
very few medium, random, inped roots; many 
clay films on ped faces; gradual, smooth 
boundary; neutral. 
48 to 64 cm; yellowish brown (10YR 5/4 m) silty 
clay; weak, fine subangular blocky; friable; hard, 
sticky, plastic; few, fine and very fine, vertical, 
inped roots; few, simple vesicular pores; common 
clay films on ped faces; moderately effervescent; 
clear, smooth boundary; mildly alkaline. 

64+ cm; olive brown (2.5Y 4/4 m) silty clay; 
amorphous; friable, hard, sticky, plastic; few, very 
fine, random, inped roots; few, simple vesicular 
pores; strongly effervescent; moderately alkaline. 

Ponoka soils have natural fertility and are 
suitable for all grain and forage crops grown in the 
area. They are used extensively for grain trop 
production. These soils are placed in Class 3 in the 
Soil Capability Classification, climate being the only 
limitation. 

Redwater series (RO W) 
The Redwater soils are well to rapidly drained 
Orthic Dark Gray Chernozemic soils developed on 
sandy, weakly calcareous alluvial or aeolian 
deposits. They are found in a few small areas 
adjacent to the Beaver River in the gently 
undulating morainal plain, land unit VIA. The 
topography is gently undulating to undulating. The 
vegetation is parkland composed of trees with 
grass understory. 

Redwater soils are characterized by dark gray to 

very dark grayish brown surface horizons with 
sandy loam to loamy sand texture. Thin blotched 
Ahe horizons are usually present. These gradually 
fade into yellowish brown sandy loam or loamy 
sand Bm horizons, which usually become coarser 
textured with depth. The C horizons are composed 
of brown to grayish brown, weakly calcareous 
sandy material. 

Most of the Redwater soils are under cultivation 
although they have low moisture-holding capacity 
and are susceptible to wind erosion. Areas which 
have loamy sand surface soils should be 
maintained under permanent vegetative caver. 

Redwater soils have been placed in Class 4 or 5 
in the Soil Capability Classification, depending on 
the texture of the topsoil. 

Rimbe y series (RM Y) 
The Rimbey series includes well drained Orthic 
Dark Gray Chernozemic soils developed on 
moderately to strongly calcareous, fine-silty 
lacustrine deposits. They are confined mainly to 
the lower slopes of the undulating morainal plain, 
land unit VIA, adjacent to the Beaver River. Small 
areas of this soil are also found in the rolling 
morainal plain, land unit IV, associated with the 
Fawcett soils. 

The topography is generally undulating and 
characterized by long, uniform slopes. The natural 
vegetation consists of sparse tree caver, shrubs 
and grasses. 

The Rimbey soils are characterized by organic 
surface horizons, dark brown to very dark brown 
Ah horizons and thin Ahe or discontinuous Ae 
horizons. The Bt horizons are dark brown and 
consist of weakly developed blocky aggregates. The 
Ck horizons are usually silty clay loam and are 
moderately calcareous. 

The following is a description of a Rimbey soil 
profile (location: NWlO-Tp63-R4-W4): 
L-H 

Ah 

Ahe 

Bt 

BC 

10 to 0 cm; black (IOYR 2/1 m) semidecomposed 
organic matter; abundant fine, and few medium 
roots; abrupt, smooth boundary. 

0 to 20 cm; very dark brown (10YR 2/2 m) silty 
clay loam; fine granular; friable, hard, slightly 
sticky, plastic; abundant, very fine, vertical, inped 
roots; many, very fine, simple vesicular pores; 
clear, wavy boundary; slightly acid. 

20 to 25 cm; dark brown (IOYR 3/3 m) loam; 
amorphous; friable, hard, sticky. plastic; 
abundant, very fine, simple, vesicular pores; 
gradual, wavy boundary. 
25 to 48 cm; dark brown (1OYR 4/3 m) silty clay; 
weak, fine subangular blocky; friable, hard, sticky, 
plastic; plentiful, very fine, mostly vertical, inped 
roots; common, very fine, simple pores; many, 
thin clay films on ped faces; gradual, smooth 
boundary; neutral. 

48 to 61 cm; brown (10YR 4/3 m) silty clay loam; 
weak, fine pseudoblocky; friable, hard, sticky, 
plastic; plentiful, very fine, random roots; 
common, very fine, simple, vesicular pores; 
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Ck 

common, thin clay films; clear, smooth boundary; 
neutral. 

6lf cm; olive brown (2.5Y 4/4 m) silty clay loam, 
amorphous; friable, hard, sticky. plastic; plentiful 
very fine, few fine, random roots; many, very fine, 
simple vesicular pores; moderately effervescent; 
mildly alkaline. 

Rimbey soils have high natural fertility and they 
usually retain sufficient moisture. They are capable 
of producing good yields of ,grain and forage crops 
grown in the area. 

Rimbey soils have been placed in Capability 
Glass 3 for agriculture, climate being the only 
limitation. 

Spedden series (SDN) 
The Spedden soils are moderately well drained 
Dark Gray Luvisols developed on fine-clayey, 
moderately to strongly calcareous glacial till 
material. These soils are widely distributed in the 
undulating and gently undulating to undulating 
morainal plain, land units VIB and VIC. In these 
land units, Spedden soils occupy relatively higher 
positions in the landscape and are associated with 
Chernozemic soils. Significant areas of this soi1 are 
also found in the gently to moderately rolling 
hummocky morainal plain, land unit IC. In the 
other land units, where Gray Luvisol soils are 
dominant, the Spedden soils are confined to the 
lower and somewhat imperfectly’drained areas of 
the landscape. 

The Spedden soils are characterized by thin 
organic surface horizons overlying dark coloured 

Ahe or Ah horizons, more than 5 cm thick. 
Brownish Ae horizons and brown to dark grayish 
brown Bt horizons constitute the soi1 sola. The Bt 
horizons are composed of fine to medium blocky 
aggregates and show clay skins on ped surfaces. 
There usually are transitional BC horizons 
separating the Bt horizons from the underlying C 
horizons. The Spedden soils are similar to the 
Grosmont soils except that they have a higher 
solum pH, greater than 5.5. 

The following is a description of a typical 
Spedden soil profile (location: SWlO-TpGO-RI l- 
W4): 
L-H 8 to 0 cm; black (10YR 2/1 m) partially 

decomposed organic matter; abundant fine, and 
few medium roots, abrupt, smooth boundary; neutral. 
0 to 5 cm; black (10YR 2/1 m) loam; weak, fine 
granular; friable, slightly sticky, slightly plastic; 
abundant fine and very fine, few medium roots; 
clear, wavy boundary; neutral. 

5 to 10 cm; brown to dark brown (10YR 41’3 to 
312 m) loam; weak, fine platy; friable, slightly 
sticky, slightly plastic; abundant, very fine, 
vertical roots; clear. wavy boundary; slightly acid. 
10 to 20 cm; brown (10YR 4/4 m) sandy clay 
loam; weak. fine subangular blocky; friable, 
slightly hard, slightly sticky, plastic; plentiful, very 
fine, vertical roots; clear, wavy boundary; slightly 
acid. 

Ah 

Ae 

AB 

Btl 20 to 33 cm; brown (IOYR 4/3 m) clay loam; 
moderate, fine subangular blocky; friable, hard, 
sticky, plastic; plentiful, very fine, vertical roots; 
common, thin clay films on ped surfaces; gradual, 
wavy boundary; medium acid. 

Table 35. Analytical data for a Rimbey soil (location: NWlO-Tp63-R4-W4) 

CaCU, 
Exchangeeble carions 

Depth pH N Org. C equiv. 
meq/lOO g 

Horizon (cm) (H20) percent percent C:N percent H Na K Ca Mg 

L-H 10-O 
Ah O-20 6.4 0.39 4.61 12 4.6 0.08 0.46 19.8 7.9 
Ahe 20-25 
Bt 25-48 6.7 0.07 0.78 11 1.7 0.08 0.40 11.8 8.2 
BC 48-61 7.1 0.51 0.49 12.5 8.8 
Ck 61+ 7.8 12.43 0.07 

Table 36. Analytical data for a Spedden soi1 (location: SWlO-TpGO-Rl l-W4) 

CaCO, 
Exchangeable cations 

meq/ 100 g 
Depth pH N Org. C equiv. 

Horizon (cm) (H?O) percent percent C:N percent H Na K Ca 
L-H 8-O 7.0 3.5 0.3 2.0 60.6 
Ah o-5 6.7 0.75 11.96 16 5.8 0.1 1.3 43.3 
Ae 5-10 6.5 0.09 1.12 12 1.6 0.02 0.7 8.9 
AB 10-20 6.4 0.08 0.74 9 1.6 0.1 0.8 14.9 
Btl 20-33 5.8 0.06 0.59 10 2.0 0.1 0.7 16.8 
Bt2 33-56 5.4 0.04 0.64 18 2.4 0.1 0.6 17.8 
BC 56-74 5.5 2.4 0.1 0.4 16.3 
C 74+ 6.8 1.2 0.1 0.5 15.3 

Mg 
16.2 

8.7 
3.6 
5.3 
7.9 
7.6 
6.7 
6.3 

Total 
exchange 

capacity Sand Silt Cley 
meq/lOO g percent percent percent 

33.2 1 66 33 

21.9 58 42 
20.8 62 38 

66 34 

Total 
exchange 
capacity 

meq/ 100 g 
74.9 
55.9 
13.5 
21.9 
26.8 
27.1 
23.4 
21.5 

Sand Silt Clay 
percent percent percent 

31 47 22 
35 47 18 
45 26 29 
28 34 38 
26 44 40 
31 36 33 
34 33 33 
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Bt2 33 to 56 cm; dark grayish brown (1 OYR 412 m) 
clay; moderate, medium subangular blocky; firm, 
hard, sticky, plastic; plentiful very fine, and few 
fine vertical roots; many thin clay films on ped 
surfaces; gradual, wavy boundary; strongly acid. 

BC 56 to 74 cm; dark grayish brown (10YR 412 m) 
clay loam; moderate, medium, subangular blocky; 
friable, hard, sticky, plastic; plentiful, fine, vertical 
roots; common, fine, clay skins; clear, wavy 
boundary. 

C 74+ cm; dark grayish brown (10YR 4/2 m) clay 
loam, amorphous; firm, hard, sticky, plastic; few, 
very fine roots; few pebbles; neutral. 

The Spedden soils are extensively used for grain 
trop production. They have a fairly high natural 
fertility and usually retain sufficient moisture to 
produce good yields of grain and forage crops. 
Although solum pH values are relatively low, 
higher yields of wheat, rapeseed, and barley cari be 
obtained by liming. 

Most of Spedden soils have been placed in 
Capability Class 3 for agriculture. 

Stebbing complex (SB) 
This complex includes Organic soils developed on 
fibric sphagnum moss more than 160 cm thick. 
They are found in poorly drained, ombrotrophic 
sites which are dependent upon precipitation for 
water and minerals. The dominant vegetation on 
these soils is black spruce, tamarack, paper birch, 
willow, sphagnum, club mosses, and coarse 
grasses. 

The Sphagno-Fibrisol is the dominant soil 
member in the complex. The other soil in the 
complex is a mesic Fibrisol which has dominantly 
fibric sphagnum peat with alternating mesic forest 
peat throughout the middle and bottom tiers. 

A detailed description of a Sphagno-Fibrisol 
member of the complex follows (location: SW24- 
Tp68-RI 3-W4): 
Of1 0 to 33 cm; reddish brown (5YR 5/4 wet, 7.5YR 

Of2 

Of3 

714 pressed, 7.5YR 614 rubbed) fibric sphagnum 
moss; some wood material; coarse fibered; 
extremely acid. 
33 to 142 cm; dark reddish brown (5YR 3/4 wet, 
7.5YR 5.514 pressed, 7.5YR 414 rubbed) fibric 
sphagnum peat; coarse fibered; extremely acid. 

142 to 157 cm; dark reddish brown (5YR 3/3 
wet, 7.5YR 6/6 pressed, 5YR 413 rubbed) fibric 
sphagnum peat; includes thin mesic layers of 
black (5YR 2.5/1 wet) medium-fibered material of 
mixed origin (sphagnum moss, tree needles and 
leaves); coarse to medium fibres. 

St. Lina complex (SL) 
This complex includes Organic soils developed on 
mesic fen or forest-fen peat usually underlain by 
humic fen peat. Loamy till occurs at depths less 
than 160 cm. These soils are found in poorly to 
very poorly drained areas that receive 
minerotrophic groundwater and are also dependent 
upon precipitation for water and minerals. The 
dominant vegetation is black spruce, willow, moss, 
sedge and coarse grasses. 

The St. Lina complex consists primarily of Terric 
Humic Mesisol soils which are characterized by 
dominantly mesic middle tiers and subdominant 
humic layers in the organic section. The other 
component of the complex, a Terric Mesisol with 
the terric contact at depths less than 100 cm, 
consists of dominantly mesic peat and an 
insignificant humic laver in the organic section. 

The following is a detailed description of a 
Terric Humic Mesisol soi1 member of the St. Lina 
complex (location: SW27-Tp63-RlO-W4): 
Of 0 to 25 cm; fibric sphagnum and feathermosses 

with Woody intrusions. 
Oml 25 to 51 cm; dark reddish brown (5YR 2.5/2 wet, 

5YR 314 pressed, 7.5YR 3/2 rubbed) mesic 
forest-fen peat; includes some Woody fragments; 
medium fibered; slightly sticky, slightly plastic; 
slightly acid. 

Om2 51 to 97 cm; dark brown (7.5YR 3/2 wet, 7.5YR 
412 pressed. 7.5YR 3/2 rubbed) mesic fen peat; 

Table 37. Analytical data for a Sphagno-fibrisol member of the Stebbing complex 
(location: SW25-Tp68-W4) E%changeable carions 

meq/ t 00 g Total Ex. 
Depth pH N Org. C capacity 

Horizon cm. (Hz01 percent percent Na K Ca Mg meq/lOO g 
Of1 o-33 3.4 0.19 38.72 .70 1.41 9.38 10.25 107.3 
Of2 33-142 3.5 0.72 44.77 .15 .19 12.50 5.21 136.0 
Of3 142-l 57 0.95 45.79 .20 .12 20.31 5.12 119.1 

Table 38. Analytical data for a Terric Humic Mesisol member of the St. Lina complex 
(location: SW27-Tp63-Rl O-W4) Exchangeabfe cations 

meq/ 100 g Total Ex. 
Depth pH N Org. ( capacity 

Horizon cm. (H20) percent percent Na K Ca Mg meq/lOO g 
Of O-25 
Oml 25-51 6.3 2.27 40.02 .20 .80 70.31 28.18 132.3 
Om2 51-97 5.8 2.86 45.43 .13 .19 45.31 15.18 103.5 
Oh 97-137 5.7 1.82 42.69 .17 .22 34.38 12.30 75.5 

Fiber 
content Pyro- 
percent phosphate 
(rubbed) index 

74 7 
56 5 

5 

Fiber 
content Pyro- 
percent phosphate 
(rubbed/ index 

10 2 150 7.4 
12 4 116 5.6 

2 1 64 53.7 

holding 
capacity 
percent 

W. by 
weight 

268 
175 
163 

Water 
ho fding 

capacity 
percent 

W. by 
weight 

Ash 
percent 

7.8 
1.6 

Ash 
percent 

64 



medium fibered; slightly sticky, plastic; medium poplar, birch, the occasional white spruce and a 
acid. variety of shrubs. 

Oh 97 to 137 cm; dark reddish brown (5YR 2.512 
wet, 5YR 3/2 pressed 5YR 2.5/2 rubbed) humic 
fen peat; fine fibered; sticky, plastic; medium acid 

IICg 137+ cm; clay loam till. 

Tawatinaw series (TWI) 
The Tawatinaw soiis are well drained Orthic Gray 
Luvisols developed on loamy-skeletal, weakly 
calcareous glacial till material. The till is stony and 
includes pockets of sand and medium textured 
materials. These soils are confined mainly to the 
undulating fluted morainal plain, land unit IIIB. 
They occupy Upper positions on slopes and are 
associated with La Corey soils. 

Tolman soils are identified by thin, partially 
decomposed organic surface horizons, light 
brownish gray Ae horizons, and brown to dark 
brown Bt horizons. There may be thin transitional 
AB horizons separating the A and B horizons. The 
brown to yellowish brown Ck horizons are 
composed of moderately calcareous, often vesicular 
lacustrine material. 

The topography ranges from undulating to 
gently rolling with complex slopes. The natural 
vegetation consists predominantly of trembling 
aspen, balsam poplar, paper birch, white spruce 
and a variety of shrubs. 

The Tawatinaw soils are characterized by thin 
organic surface horizons, pale brown, prominent 
Ae horizons, and brown to dark brown Bt horizons. 
The soil profiles contain varying contents of stone 
and sola textures range from gravelly loamy sand 
to sandy clay loam. The C horizons are calcareous 
and include high proportions of cobbles and gravel. 

Tawatinaw soils are low in organic matter and 
available plant nutrients. Because of their moisture 
limitations, coarse grains and forage crops should 
be the dominant cultivated crops. 

Tawatinaw soils have been placed in Capability 
Class 4 or 5 for agriculture. 

A description of a Tolman soil profile is given 
below (location: NW20-Tp63-R5-W4): 
L-H 5 to 0 cm; very dark gray (10YR 3/1 d) partially 

decomposed organic matter. 

Ae 0 to 14 cm; light brownish gray (10YR 6/2 d) 
sandy ioam to loam; medium platy to fine 
granular; friable, hard; neutral. 

Btl 14 to 33 cm; brown to dark brown (10YR 413 d) 
silty clay loam; moderate medium, subangular 
blocky; firm, hard; neutral. 

Bt2 33 to 64 cm; brown to dark brown (10YR 4/3 d) 
loam to silt loam; moderate medium to coarse 
subangular blocky; firm, hard; neutral. 

Ckl 64 to 86 cm; brown (IOYR 5/3 d) loam; 
amorphous breaking to weak coarse subangular 
blocky; firm, hard; mildly alkaline. 

Ck2 86+ cm; light brownish gray (10YR 6/2 d) loam; 
amorphous; firm. hard; moderately alkaline. 

Most of the Tolman soils are under cultivation. 
They have moderate natural fertility and are 
capable of producing the common grain and forage 
crops grown in the area. 

Tolman soils have been placed in Class 3 or 4 
for agriculture. 

Tolman series (TOM) Tompkins complex (TM) 

The Tolman soils are well drained Orthic Gray 
Luvisols developed on moderately to strongly 
calcareous, fine-loamy lacustrine sediments. They 
are found mainly in the gently undulating to gently 
rolling morainal plain, land unit IVB, adjacent to 
the Beaver River. They occupy lower slopes of the 
landscape and are associated with Fawcett and 
Rimbey soils. Small areas of this soil also occur in 
local lacustrine basins of the undulating morainal 
plain, land unit VID. 

The Tompkins complex consists of Organic soils 
developed on 60 to 130 cm of fibric sphagnum 
moss underlain by loamy till or alluvium. They 
usually have a terric contact in the middle tier and 
the organic section is composed dominantly of 
fibric sphagnum peat underlain by 10 to 35 cm of 
humic fen peat. The vegetation on these soils is 
mainly black spruce, balsam poplar, willow, 
sphagnum moss, feathermosses, Labrador tea and 
sedges. 

These soils are generally found on gently 
undulating to gently rolling topography. The native 
vegetation is dominantly trembling aspen, balsam 

The dominant member of the complex is a 
Terric Humic Fibrisol which consists of dominantly 
fibric sphagnum peat and a subdominant humic 

Table 39. Analytical data for a Tolman soil (location: NW20-Tp63-FE-W5) 
Exchangeable cations 

CaC03 meq/ 100 g 
Depth pH N Org. C equiv. 

Horizon (cm) (HZ~) percent percent C:N percent H Na K Ca Mg 

L-H 5-o 
Ae o-14 7.1 0.06 0.80 13 0.23 0.01 0.5 6.9 3.2 
Btl 14-33 6.6 0.05 0.62 12 0.9 0.02 0.5 13.9 6.7 
Bt2 33-64 6.6 0.03 0.40 13 1 .o 0.04 0.2 12.4 4.2 
Ckl 64-86 7.7 10.17 
Ck2 86+ 8.0 8.43 

Total 
exchange 

capacity Sand sitt Clay 
meq/ 100 g percent percent percent 

8.5 50 41 9 
20.2 19 49 32 
15.2 26 49 25 

40 39 27 
54 30 16 
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fen peat in the organic section. The sphagnum 
middle tier includes recurrent layers of mesic 
forest peat which contain an estimated 20 to 30 
percent by volume of black charcoal fragments. 
Individual layers vary in thickness from 2 to 5 cm 
while the accumulative thickness within the 
organic section ranges from 20 to 60 cm. The 
other component of the complex is a Terric Mesisol 
consisting of dominantly mesic forest peat in the 
middle and surface tiers. A detailed description of 
a Terric Humic Fibrisol member of the complex 
is as follows; (location: SE1 8-Tp62-Rl l -W4): 

Of1 

Of2 

Of3 

Oh 

IICg 

0 to 25 cm; fibric sphagnum moss, includes some 
feathermosses and is matted by roots; coarse 
fibered. 

Soils of Tomson series are characterized by a 
thin layer of loamy Sand (8 to 15 cm) in which the 
Ael and Ae2 horizons of the profile have been 
developed. If this thin loamy Sand overlay was not 
of such agronomie importance this soil would have 
been classified and mapped as a soil within the La 
Corey series. The Bt horizons are brown to dark 
grayish brown and composed of medium blocky 
aggregates and have been developed in the 
underlying till. 

25 to 53 cm; strong brown (7.5YR 5/6 wet, 
7.5YR 7/4 pressed, 7.5YR 7/6 rubbed) fibric 
sphagnum peat with a thin mesic forest peat 
laver of black colour (2.5YR 2.512 wet, 2.5YR 

The following is a description of a Tomson soil 
profile (location: SW28-Tp60-RI -W4): 

L-H 

2.5/4 pressed, 2.5YR 2.512 rubbed); coarsefibered. 
53 to 99 cm; dark reddish brown (5YR 3/4 wet, 
7.5YR 7/6 pressed, 7.5YR 414 rubbed) coarse Ael 

fibered sphagnum peat includes thin, black 
(7.5YR 2/0), medium fibered mesic forest peat 
layers with charcoal fragments. 
99 to 132 cm; dark reddish brown (5YR 3/3 to 
2.5YR 3/4 wet, 5YR 3/3 pressed, 5YR 3/3 to Ae2 
2.5YR 3/4 rubbed) humic fen peat; fine fibered. 
132+ cm; clay loam till. 

Tomson soils have gently undulating to gently 
rolling topography, with complex slopes. The 
natural vegetation is dominantly trembling aspen, 
balsam poplar. birch, the occasional white spruce 
and alder. 

Tomson series (TMN) 
The Tomson soils are moderately well drained IIBtl 

Orthic Gray Luvisols developed on fine-loamy 
moderately to strongly calcareous glacial till 
material. They are found largely in the undulating 
to moderately rolling morainal plain, land unit IVA, 
associated with La Corey soils. Small areas of 
these soils also occur in gently rolling morainal IIBt2 
plain, land unit IVD in the southeastern part of the 
area, where a thin mantle of sandy material covers 
the landscape. 

Table 40. Analytical data for a Tomson soil (location: SW28-Tp60-Rl-W4) 
Exchangeable carions 

CaCO, meq/lOO g 
Depth pH N Org. C equiv. 

Horizon (cm) (H?O) percent percent C:N percent H Na K Ca 

L-H 2.5-O 
Ael o-5 7.9 0.48 
Ae2 5-13 7.2 0.02 0.18 9 0.02 0.12 1.1 
IIBtl 13-28 6.8 0.04 0.38 10 1.2 0.05 0.34 8.0 
llBt2 28-61 5.5 0.03 0.27 9 1.5 0.07 0.27 6.7 
IIBC 61-86 6.9 0.5 0.06 0.24 7.0 
IICk 86+ 7.5 7.15 

2.5 to 0 cm; (IOYR 2/1 m) semidecomposed 
organic matter; abundant fine and very fine, few 
medium roots; abrupt, smooth boundary. 
0 to 5 cm; brown (10YR 513 m) loamy Sand; 
amorphous; friable, loose, nonsticky. nonplastic; 
abundant, very fine, random. inped roots; many, 
very fine, simple, vesicular pores; gradual, 
smooth boundary; moderately alkaline. 
5 to 13 cm; brown to pale brown (10YR 5/3 to 
6/3 m) sandy loam; amorphous; friable, loose, 
nonsticky, nonplastic; abundant, very fine, 
random, inped roots; many, very fine, simple, 
vesicular pores; clear, smooth boundary; neutral. 
13 to 28 cm; brown to dark brown (10YR 4/3 m) 
sandy clay loam; weak, medium subangular 
blocky; friable, hard, sticky, plastic; very fine, 
random inped and exped roots; common, very 
fine, simple, vesicular pores; common, thin clay 
films; few pebbles; gradua1 smooth boundary; 
neutral. 
28 to 61 cm; dark grayish brown (IOYR 4/2 m) 
sandy clay loam; moderate, medium subangular 
blocky; firm, hard, sticky, plastic; plentifui fine 
and very fine, few medium random roots; 

Table 41. Analytical data for a Terric Mesic Fibrisol member of the Tucker complex 
(location: SE36-Tp62-l?5-W4) Exchangeable cations 

meq/ 100 g Total Ex. 
Depth pH N Org. C capacity 

Horizon cm. (Hz01 percent percent Na K Ca Mg meq/ 100 g 
Of o-41 4.4 0.60 39.15 .02 .70 6.25 13.32 114.8 
Om 41-66 7.1 1.00 34.73 .21 .58 112.50 44.57 179.6 

Mg 

Total 
exchange 
capacity 

meq/lOO g 

0.46 2.5 
5.5 15.5 
4.7 13.8 
4.5 12.3 

11.7 

Fiber 
content Pyro- 
percent phosphate 
(rubbed) index 

86 7 
34 5 

Sand Silt Clay 
percent percent percent 

76 20 4 
62 31 7 
47 23 30 
47 25 28 
49 25 26 
46 26 28 

Water 
holding 

capacity 
percent 

W. by Ash 
weight percent 

282 3.9 
139 11.8 
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IIBC 

IICk 

common, very fine, simple vesicular pores; many, 
fine clay films; clear, smooth boundary; strongly 
acid. 
61 to 86 cm; dark yellowish brown (10YR 4/4 m) 
sandy clay loam; amorphous; friable, hard, sticky, 
plastic; plentiful very fine and few fine, random 
inped roots; common, simple, vesicular pores; 
common, thin clay films; few pebbles; gradual, 
smooth boundary; neutral. 
86+ cm; dark grayish brown (IOYR 4/2 m) clay 
loam to sandy clay loam; amorphous; friable, 
hard, sticky, plastic; few, fine, simple, vesicular 
pores; moderately effervescent; mildly alkaline. 

Tomson soils are generally not suitable for 
continuous trop production because of their coarse 
textured topsoil. They are susceptible to wind 
erosion and good soil management practices are 
necessary to maintain the soil productivity. 

These soils are best suited for improved pasture 
or forage crops and have been rated Class 5 for 
agriculture. 

Tucker complex (TRI 
This complex consists of Organic soils developed 
on 40 to 90 cm of sphagnum moss underlain by 
loamy or sandy sediments at depths of less than 
130 cm. They usually have a terric contact in the 
middle tier and the organic section consists of 
dominantly fibric sphagnum peat underlain by a 
subdominant mesic forest or humic fen peat laver. 
If the terric contact occurs in the bottom tier, the 
organic section is composed dominantly of mesic 
forest peat with a subdominant surface layer of 
fibric sphagnum peat. The vegetation is mainly 
black spruce, tamarack, some willows, sphagnum 
moss, feathermosses, some sedge, Labrador tea, 
and lichens. 

The dominant soil member in the complex is a 
Terric Mesic Fibrisol. The other components of the 
complex are Terric Humic Fibrisol and Terric 
Mesisol soils. 

The following is a detailed description of a 
Terric Mesic Fibrisol soil member of the Tucker 
complex (location: SE36-Tp62-R5-W4): 
Of 0 to 41 cm; dark reddish brown (5YR 3/3 wet, 

7.5YR 5/4 pres‘sed, 5YR 314 rubbed) fibric 
sphagnum peat; includes roots; coarse fibered; 
extremely acid. 

Om 41 to 66 cm; very dusky red (2.5 YR 2.5/2 wet, 
5YR 3/4 pressed, 5YR 2/3 rubbed) mesic forest 
peat; includes Woody fragments; coarse to 
medium fibered; neutral. 

IICg 66+ cm; loamy sand sediment. 

Vilna series (VIL) 
The Vilna soils are imperfectly drained Gleyed 
Eluviated Black Chernozemic soils developed on 
fine-loamy, moderately to strongly calcareous 
glacial till material. They occur on the lower slopes 
of the gently undulating to undulating morainal 
plain, land unit VIC, generally in association with 
Fergy and Kehiwin soils. The imperfectly drained 
Vilna soils differ from the Fergy soils in having 
thicker Ah horizons and mottled B horizons. The 
topography is gently undulating and the natural 
vegetation is of the parkland type with sparse tree 
caver intermixed with native grasses. 

The Vilna soils are characterized by very dark 
gray to black Ah horizons blotched with lighter 
coloured areas. Thin Ae or Ahe horizons overly 
dark brown, blocky structured Bt horizons which 
have distinct, reddish brown mottles. The C 
horizons are dark grayish brown and gleyed. 

The following is a description of a Vilna soil 
profile (location: SW8-Tp59-R13-W4): 
AP 

Ahe 

AB 

W 

Ch 

0 to 20 cm; black (10YR 2/1 m) loam; 
amorphous; friable, slightly hard, slightly sticky, 
slightly plastic; abrupt, smooth boundary; slightly 
acid. 
20 to 25 cm; very dark gray (IOYR 3/1 m) loam; 
amorphous; friable, slightly hard, nonsticky, 
slightly plastic; clear, wavy boundary; slightly 
acid. 
25 to 36 cm; yellowish brown to dark yellowish 
brown (IQYR 514 to 4/4 m) sandy clay loam; 
amorphous; friable, slightly hard; nonsticky, 
nonplastic; slightly acid. 

36 to 71 cm; dark brown (IOYR 3/3 m) loam to 
sandy clay loam; few, fine, prominent reddish 
brown mottles; weak, fine subangular blocky; 
friable, slightly hard, slightly sticky, slightly 
plastic; common, vesicular pores; common, thin 
clay films; neutral. 
71+ cm; dark grayish brown (2.5YR 4/2 m) loam; 
common, fine, prominent reddish brown and faint 
gray mottles; amorphous, friable, slightly hard, 
slightly sticky, slightly plastic; moderately 
effervescent; mildly alkaline. 

The Vilna soils are fertile and capable of 
producing high yields of grain crops in normal 
years. They have been placed in Capability Class 2 
or 3 for agriculture, depending on the climatic 
subregion. 

Winston series (WST) 
The Winston soils are moderately well drained 

Table 42. Analytical data for a Vilna soi1 (location: SW8-Tp59-R13-W4) 

CaCO, 
Exchangeable carions 

Depth pH N erg, c equiv. 
meq/lOO g 

Horizon (cm) (H~o1 percent percent C:N percent H Na K Ca 

AM O-20 6.3 0.35 3.58 10 2.8 0.14 0.30 16.8 
Ahe 20-25 6.4 0.10 0.97 10 1.54 0.08 0.25 9.7 
AB 25-36 6.4 0.05 0.42 8 0.94 0.08 0.31 9.7 
Btgj 36-71 6.8 0.04 0.44 11 0.53 0.18 0.35 10.1 
Ckg 71+ 7.8 8.42 0.16 

Total 
exchange 

- capacity Sand Silt Clay 
Mg meq/ 100 g percent percent percent 
2.2 22.8 48 33 19 
2.3 14.9 48 34 18 
3.3 14.3 55 24 21 
5.0 15.3 47 26 27 

47 27 26 
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Dark Gray Luvisols developed on fine-clayey, 
weakly calcareous glacial till material. They are 
found in the northwestern part of the area. land 
unit IVE, in association with the Grandin soils. The 
topography varies from gently undulating to gently 
rolling with uniform, long slopes. The native 
vegetation consists predominantly of trembling 
aspen with varying mixtures of balsam poplar, 
birch, alder, and willow. A great variety of shrubs, 
herbs, and grass species constitutes the 
understory. 

The Winston soils are characterized by thin 
organic surface horizons (2.5 to 8 cm) overlying 
dark grayish brown to black Ah horizons more than 
5 cm thick. The Bt horizons are brown to dark 
grayish brown and composed of weakly developed 
medium blocky aggregates. There are usually 
transitional BC horizons overlying dark brown 
clayey Ck horizons. The Winston soils are similar to 
the Grosmont soils except that they have finer 
textured parent materials. 

The following is a description of a Winston soi1 
profile (location: SW3-Tp59-R9-W4): 
L-H 

Ah 

Ae 

Btl 

Bt2 

BCk 

3 to 0 cm; black (10YR 2/1 m) partially 
decomposed organic matter; fibrous; abundant 
fine and very fine, few medium roots; abrupt, 
smooth boundary; neutral. 

0 to 6 cm; black (IOYR 2/1 m) loam to silt loam; 
strong, fine granular; friable; many, very fine and 
fine roots; abrupt, smooth boundary; neutral. 
6 to 20 cm; pale brown to brown (10YR 6/3 to 
5/3 m) silt loam; moderate, medium platy; friable; 
many fine, and few medium roots; abrupt, 
smooth boundary; slightly acid. 

20 to 38 cm; brown to dark brown (10YR 413 to 
3/3 m) clay; weak, fine subangular blocky; 
friable; few, fine and medium roots; many. thin 
clay films on ped surfaces; diffuse, wavy 
boundary; strongly acid. 
38 to 58 cm; dark to very dark grayish brown 
(10YR 4/2 to 3/2 m) clay; moderate, medium 
subangular blocky; friable; few, fine and medium 
roots; many, thin clay films on ped surfaces; 
diffuse, wavy boundary; slightly acid. 

58 to 81 cm; dark brown (10YR 4/3 m) clay; 
weak, medium subangular blocky; firm; few, fine, 
medium and coarse roots; few, thin clay films; 
diffuse, smooth boundary; neutral. 

Table 43. Analytical data for a Winston soi1 (location: SW3-Tp59-R9-W4) 

L-H 
Ah 
Ae 
Btl 
Bt2 
BCk 
IICkl 
llCk2 

Depth PH N Org. C 

(cm) (HZ 0) percent percent 

3-o 7.2 
O-6 7.3 0.38 4.31 
6-20 6.5 0.04 0.71 

20-38 5.1 0.05 0.99 
38-58 6.5 0.05 1.03 
58-81 7.3 
81-102 7.7 
102+ 7.8 

caco3 
equiv. 

C:N percent 

0.37 
11 0.24 
18 
20 
21 

6.69 
9.99 
6.60 

IICkl 

llCk2 

81 to 102 cm; brown to dark brown (75YR 412 
m) clay; weak, fine pseudoblocky; friable; few, 
fine, medium and coarse roots; moderately 
effervescent; diffuse, smooth boundary; mildly 
alkaline. 

102+ cm; brown to dark brown (7.5YR 412 m) 
clay loam; weak, fine pseudoblocky; few, fine, 
medium and coarse roots; moderately 
effervescent; mildly alkaline. 

Most of the Winston soils are under cultivation 
and they have a fairly high natural fertility. These 
soils usually retain sufficient moisture and are 
capable of producing good yields of grain and 
forage crops. However, because of the climatic 
limitations, coarse grains and forage crops should 
be the dominant cultivated crops. 

Winston soils are rated Glass 4 for agriculture. 

Winterburn series (WTB) 

The Winterburn soils are well drained Orthic Dark 
Gray Chernozemics developed on fine-silty, stone- 
free pitted deltaic deposits. Thin bands of coarse 
textured material occur within the matrix of the 
parent material. They occupy small areas in the 
gently to moderately rolling hummocky morainal 
plain, land unit IC, associated with Fergy and 
Kehiwin soils. 

The topography ranges from undulating to 
moderately rolling with complex slopes. The 
natural vegetation is of the parkland type with 
sparse tree caver intermixed with native grasses. 

The Winterburn soils are identified by a dark 
gray to dark grayish brown Ah horizon overlying a 
weakly developed, discontinuous Ae or thin Ahe 
horizon. The B horizon is yellowish brown and has 
weak prismatic structure. There is evidence of clay 
accumulation on ped surfaces of the horizon. The 
Ck horizon contains an increasing proportion of the 
moderately calcareous pitted deltaic material as 
depth increases. 

Winterburn soils are under cultivation and they 
are capable of producing good yields of grain and 
forage crops grown in the area. On rougher 
topography, they are susceptible to water erosion 
and require careful management. 

Most of the Winterburn soils have been placed 
in Capability Glass 2 or 3 for agriculture. 

Exchangeable carions 
meq/ 100 g 

H Na K Ca Mg 

0.1 1.0 21 .o 9.6 
0.1 0.8 17.3 6.7 

1.2 0.1 0.1 4.2 1.8 
4.3 0.2 0.6 15.1 14.7 
1.2 0.2 0.6 18.8 15.8 

0.2 0.5 23.5 12.7 

Total 
exchange 

capacity 
meq/ 100 g 

29.8 
23.1 

6.2 
33.6 
32.4 
25.0 

Sand 

34 
30 
18 
10 
14 
14 
37 

Silt Clay 
percent percent 

39 17 
57 13 
24 58 
27 63 
28 58 
29 67 
31 32 
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Part 4 

Agriculture 
Soi1 capability classification for agriculture 
The soi1 capability classification for agriculture 
referred to in the soil descriptions indicates in 
general terms the potential of the various soils for 
agricultural use. In this classification scheme 
minera1 soils were grouped into seven classes 
indicating general suitability for agricultural use, 
with appropriate subclasses denoting specific 
limitations and hazards (19). The first three classes 
include soils that are considered to be capable of 
sustained production of common cultivated crops 
(Classes 1, 2 and 3), soils in Class 4 are considered 
marginal for sustained arable agriculture, whereas 
soils in Class 5 are considered capable of use only 
for permanent pasture and hay. The soils in Class 
6 are considered capable of providing sustained 
natural grazing and soils in Class 7 are considered 
incapable of use for any of these. 

There are no Class 1 soils in this map area as 
adverse climate is a major limitation over the 
entire region. A more detailed description of each 
capability class follows: 

C/ass 2-Soils in this class have no significant 
limitation in use for crops other than adverse 
regional climate. They are deep, well to imperfectly 
drained soils and have a good water-holding 
capacity. These soils are easily maintained in good 
tilth and productivity. They are moderately high in 
productivity for a wide range of field crops adapted 
to the region. 

Glass 3-Soils in this class have moderate climatic 
limitations; moderate to strong slopes; or a 
combination of minor topographie limitations and 
adverse regional climate. Under good management 
these soils are fair to moderately high in 
productivity for a fairly wide range of field crops 
adapted to the region. 

C/ass 4-Soils in this class have severe limitations 
which include the adverse effects of a combination 
of climate and one of the following: moderate to 
steep slopes; low water-holding capacity; poor 
drainage resulting in trop failures in some years; 
intractable soil mass or very slow permeability. 
These soils are only suitable for a few crops, the 
yield for a range of crops is low. or the risk of trop 
failure is high. 

Use and manageme.nt 
of soils 

C/ass O-Soils in this class have very severe 
limitations which include the adverse effects of a 
combination of climate and one or more of the 
following: steep slopes: very low water-holding 
capacity; undesirable soil structure or low 
permeability; poor drainage. These soils cannot be 
used for producing annual field crops and are 
suitable only for improved pasture and growing of 
native or tame species of perennial forage plants. 

Glass O-Soils in Class 6 have some natural 
sustained grazing capacity for farm animals but 
have such serious soil, drainage or topographie 
limitations as to make impractical the application of 
improvement practices that cari be carried out in 
Class 5. 

Glass 7-The soils or lands in Class 7 have 
limitations SO severe that they are not capable of 
use for arable culture, improved pasture or natural 
grazing. They may or may not have a high 
capability for forestry, wildlife, or recreation. 

The subclasses are indicated by letters 
following the class number and specify the kinds of 
limitations found in a particular map unit. These 
are: adverse climate (C); undesirable soil structure 
or low permeability (D); erosion (E); low natural 
fertility (F); inundation by streams or lakes (1); 
moisture limitation (M); salinity (N); stoniness (P); 
consolidated bedrock (R); topography (T); excess 
water (W); cumulative minor adverse 
characteristics (X). 

In the Sand River map area, climate, soil, 
topography, drainage and parent material factors 
influence the land use and soil capability for 
agriculture of the various map units. As mentioned 
previously adverse regional climate has an 
overriding effect over all other factors. Most of the 
map area is characterized by a moderately severe 
climatic limitation to agricultural use due to 
coolness (Ill Ch) except along the southern margin 
where the climatic limitation is moderate due to 
coolness (II Ch). 

Brief descriptions of the various soil capability 
for agriculture classes and subclasses, within the 
context of the land units. follow: 

Land Unit I: hummocky morainal plain 
This land unit is characterized by gently to strongly 
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rolling topography. The soils are dominantly Orthic 
Gray Luvisols except in land unit IC, where 
Chernozemic soils and Dark Gray Luvisols are the 
major soifs. Organic and Gleysolic soils occupy 
poorly drained depressional areas throughout the 
land unit. Most of the soils in this land unit have 
very severe limitations due to climate and 
topography and are rated as Class 5. 

Other capability classes: 
3-f 

4T 

4D 

6W 

Chernozemic and Dark Gray Luvisol soils 
with 6 to 9 percent slopes in II Ch climatic 
subregion. 
Chernozemic and Dark Gray Luvisol soils 
with 6 to 15 percent slopes in climatic 
subregion III Ch. 
Orthic Gray Luvisol soils with 3 to 9 percent 
slopes. 
Very poorly drained Gleysolic soils. 

Land Unit il: ridged morainal plain 
The area is characterized by undulating to 
moderately rolling topography in climatic subregion 
III Ch. The soils are dominantly Orthic Gray 
Luvisols, but some Dark Gray Luvisol soils occur on 
undulating areas. The majority of the soils have 
severe limitations and require conservation 
practices. These soils are rated as Class 4. 

Other capability classes: 
5M Sandy Brunisolic soils with 2 to 5 percent 

gT 
slopes. 

D Orthic Gray Luvisol soils with 9 to 15 percent 
slopes. 

6W Very poorly drained Gleysolic soils. 

Land Unit ilk fluted morainal plain 
This land unit has gently undulating to gently 
rolling topography and consists of Orthic and Dark 
Gray Luvisol soils with lesser amounts of 
Brunisolic soils within climatic subregion Ill Ch. 
Most of the soils have severe limitations and are 
rated as Class 4. 

Other capability classes: 
3C Dark Gray Luvisol and Chernozemic soils 

gT 

with 2 to 5 percent slopes. 

D Orthic Gray Luvisolic soils with 6 to 15 
percent slopes. 

5M Sandy Brunisolic soils. 
6W Very poorly drained Gleysolic soils. 

Land Unit IV: rolling morainal plain 
This land unit is characterized by undulating to 
moderately rolling topography. The soils are 
dominantly Orthic Gray Luvisols with lesser 
amounts of Brunisolic and Organic soils all within 
the climatic subregion Ill Ch. The majority of the 
soils in this land unit have very severe limitations 
and are rated as Class 5. 

Other capability classes: 
3C Dark Gray Luvisol soils with 2 to 5 percent 

slopes. 

4D Orthic Gray Luvisol soils with 2 to 5 percent 
slopes. 

6M Sandy Brunisolic soils. 
M 

7T Sandy Brunisolic soils with 6 to 15 percent 
slopes. 

6W Very poorly drained Gleysolic soils. 
7W Small water bodies. 

Land Unit K glaciofluvial plain 
The land unit has gently undulating to gently 
rolling topography and consists of dominantly 
Brunisolic soils within climatic subregion Ill Ch. 
Most of the soils in this land unit have serious 
limitations and are rated as Class 6. 

Other capability classes: 
4D Orthic Gray Luvisol soils with 2 to 5 percent 

slopes. 
5M Brunisolic soils with impeded drainage. 

gT D Orthic Gray Luvisol soils with 6 to 15 percent 
slopes. 

Land Unit VI: undulating morainal plain 
This land unit is characterized by gently undulating 
topography and consists of Chernozemic, Dark and 
Orthic Gray Luvisol soils. The majority of the soils 
in this land unit have moderate limitations and are 
rated as Class 3. 

Other capability classes: 
2c 

4D 

5M 

Chernozemic and Dark Gray Luvisol soils with 
2 to 5 percent slopes in II Ch climatic 
subregion. 
Dominantly Orthic and some Dark Gray 
Luvisol soils with 2 to 9 percent slopes in 
climatic subregion III Ch. 
Sandy Brunisolic soils with impeded 
drainage. 

5w 
T 

5D 

Poorly drained Gleysolic soils. 

Orthic Gray Luvisol soils with 6 to 15 percent 
slopes. 

6M Sandy Brunisolic soils. 
6W Very poorly drained Gleysolic soils. 
7w Small water bodies. 

In order to compare the soil capability 
classification for agriculture and the Storie rating 
system, a number of map sheets in Alberta were 
tested (20). The results indicated the following 
comparisons between the two systems: 

Soi1 Capability Glass Storie rating index 

7-8 i 
6-7 
5-6 
4-5 

Cropland 

3-4 
2 

Pasture land 

1 Nonagricultural 
land 
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Soi1 rating-the Sîorie rating system 
In addition to the soi1 capability classification for 
agriculture, the Storie rating system has been 
applied to the soils mapped within this area (Table 
45). 

The Storie rating system is an index for 
numerical rating of soils and was developed by R. 
E. Storie in the early 1930s. The Storie index 
expresses numerically the relative degree of 
suitability or value of a soi1 for general intensive 
agriculture. The rating is based on soil 
characteristics only and is obtained by evaluating 
specific soil factors. Other factors, such as 
availability of water for irrigation, climate, and 
distance from markets that might determine the 
desirability of growing certain plants in a given 
locality, are not considered. Therefore, in itself the 
index cannot be considered as an index of land 
values. 

Five general factors are considered in the Storie 
index rating. These factors are (A) the soil zone 
(colour and depth of A horizons); (B) the 
characteristics of the soi1 profile and soil depth; (C) 
the texture of the surface soil; (D) stones; and (E) 
slope. Each of these five general factors is 
evaluated on the basis of 100 percent. A rating of 
100 percent expresses the most favourable, or 
ideal condition, and lower percentage ratings are 
given for conditions that are less favourable for 
trop production. 

The index rating for a soil is obtained by 
multiplying the five factors, A, B, C. D, and E and 
dividing by 1004; thus, any one factor may 
dominate or control the final rating. Using the 
percentages calculated an index rating is assigned 
as follows: 
No. 1 o-4 
No. 2 4-9 pasture and woodland 
No. 3 9-16 
No. 4 16-28 marginal arable land 
No. 5 28-41 fair to fairly good arable land 
No. 6 41-58 fairly good to good arable land 
No. 7 58-78 good to very good arable land 
No. 8 78-100 very good to excellent arable land 

It is not possible to assign definite productivity 
limits for these classes as the introduction of new 
varieties of crops or the application of improved 
management practices may alter the natural 
productivity of the soil. 

Management and productivity of soils 
in the Sand River area 
J. A. Carson, * P.Ag. 
Cultivation is mainly confined to the southern two. 
thirds of the Sand River area. The small cultivated 
areas in the northern one-third mostly occur 
around Lac La Biche. The Primrose Lake Air 
Weapons Range comprises a large portion of the 
northern one-third of the map sheet. There are 
very few farms close to the Weapon Range 
boundary. 

“Soi1 Specialist Agricultural, Soi1 and Feed Testing 
Laboratory, Alberta Department of Agriculture, 
Edmonton, Alberta 

The soils on which research is being conducted in 
the Sand River area are located mostly around 
St. Paul, Bonnyvijle, and Cold Lake. Most of the 
research has involved isolated fertility 
plots and variety trials, and no established 
permanent research stations exist in the area. 
However, considerable information is available for 
similar areas of Alberta, and much of it cari be 
applied to the management of the soils in the Sand 
River area. Some of the topography in the 
presently developed areas is level to depressional 
and as a result soils are imperfectly to poorly 
drained. In years of normal or below normal 
rainfall, this is advantageous as growing crops are 
ablé to draw on subsoil moisture. However, in 
years of above normal rainfall, crops may suffer 
from excess moisture. This area is often subject to 
late spring and early fall frost which limits the 
growing of late maturing crops. 

Farm enterprises in the Sand River area are 
found mainly on Gray Luvisols and Dark Gray 
Luvisols and occasionally on Black, Dark Gray, 
Organic and Gleysolic soils. It is worthwhile to 

Table 44. Storie soil ratings for the major soils 
of the Sand River area 

Soil series 
or complex 

Amisk 
Athabasca 
Belley 
Clouston 
Codesa 
Culp 
Daken 
Edwand 
Egremont 
Fawcett 
Fergv 
Good Ridge 
Grandin 
Grosmont 
Jarvie 
Kehiwin 
La Corey 
La Fond 
Liza 
Mapova 
Maywood 
Nestow 
Newbrook 
Nicot 
Ponoka 
Redwater 
Rimbey 
Spedden 
Tawatinaw 
Tolman 
Tomson 
Vilna 
Winston 

Symbol 

AMK 
ABC 
BLY 
CUN 
COA 
CUP 
DKN 
EDW 
EGO 
FWT 
FRY 
GOG 
GDI 
GMT 
JVI 
KHW 
LCY 
LFN 
LIZ 
MPV 
MYW 
NTW 
NWO 
NIT 
POK 
RDW 
RMY 
SDN 
TWI 
TOM 
TMN 
VIL 
WST 

Slope 
percent 

Rating 
Min. Max. 

2 to 9 6 11 
2to 30 10 33 
2 to 5 21 32 
2 to 9 6 9 
2 to 9 14 24 
2 to 5 10 16 
0 to 2 9 17 
2to 15 3 a 

0.5 to 2 40 48 
2 to 5 38 50 

0.5 to 15 39 73 
0.5 to 5 22 31 

2to 15 14 28 
2 to 9 30 44 
0 to 2 14 34 

0.5 to 15 38 69 
2to 30 11 36 

0.5to 15 40 75 
2 to 5 3 8 
0 to 2 15 25 

0.5 to 5 28 32 
2to 15 4 9 

0.5 to 2 12 22 
2to 15 7 15 

0.5 to 2 60 74 
0.5 to 5 25 38 

2 to 5 58 65 
2to 15 24 48 
2 to 9 14 28 

0.5 to 9 28 40 
2to15 14 28 

0.5 to 2 45 48 
0.5 to 9 28 40 
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Figure 23. Soi1 test values for available phosphorous computed from 
farm samples (O-1 5 cm) during the period 1961-73 

0 High > 60 Ibs per acre 0 Low < 30 Ibs per acre 

m Medium 31 to 59 Ibs per acre 0 No Soi1 Test Data available 

Figure 24. Soil test values for available potasium compured from 
farm samples (O-l 5 cm) during the period 1961-73 q High > 300 Ibs per acre n Low < 150 Ibs per acre 

**‘:: Medium 151 to 299 Ibs per acre a No Soil Test Data available 

consider the advantages and disadvantages of 
these broad groups of soils as they relate to 
management and productivity. 

Gray Luvisols-The natural fertility of Gray Luvisols 
is relatively low. Soi1 fertility refers to the supply of 
nutrients essential for plant growth. Some of these 
soils may be deficient in certain of the more 
important nutrients including nitrogen, phosphorus, 
potassium, and sulphur. In order to determine 
whether there is a deficiency in any of these, the 
soil should be analyzed by the agriculture soi1 and 
feed testing laboratory in Edmonton. The Gray 
Luvisols usually require better than average soi1 
management and are limited in the choice of crops 
which cari be grown. These soils are subject to 
baking or crusting and erode easily. If good soi1 
management is not practised on these soils the 
productivity cari decrease rapidly. One good way to 
help maintain and possibly improve the productivity 
and which also supplies needed organic matter, is 
to include forage in the trop rotation along with 
adequate nitrogen and phosphorus fertilizers. In 
some cases potassium and sulphur may be needed. 
Clover is one forage that usually grows well on 
Gray Luvisols. With good trop management these 
soils may produce trop yields equal to some of the 
Black soils. 

The reader is referred to Gray Wooded Soils 
and Their Management, Bulletin B-71-1, seventh 
edition, available from District Agriculturists; from 
the Publication Office of the Department of 
Agriculture, Edmonton; or from the Department of 
Extension, The University of Alberta, Edmonton. 

Dark Gray Luvisols-The natural fertility of these 
soils is generally not as low as that of the Gray 
Luvisols since they contain more organic matter in 
the surface horizon. However, it must be borne in 
mind that much of what was said pertaining to 
Gray Luvisols cari also apply to Dark Gray Luvisols. 
For example, clover included in the trop rotation 
would help to maintain the organic fraction which 
is one of the sources of the nutrient supply for the 
trop. The legume in rotation would not have to be 
included as often as in the case of Gray Luvisols. 
Often alfalfa cari be the legume used on Gray 
Luvisols providing the pH of the surface soils is not 
below pH 6.0. This cari best be determined by a 
soi1 test. It is also possible, if the pH is below 6.0, 
to have a lime requirement test performed by the 
soi1 test laboratory in order to determine the 
amount of lime required to raise the soi1 pH above 
6.0 if alfalfa is the legume desired in the rotation. 

Black and Dark Gray Chernozemics-There are a 
limited number of farms situated on these soils. 
They are mainly between Bonnyville and Ardmore. 
There is less limitation in the choice of crops to be 
grown except that the frost free period is still short 
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enough to limit the growing of late maturing crops 
such as wheat. These soils are well suited to feed 
grains such as oats and barley as well as forage 
crops. However, it should be kept in mind that the 
poorly drained areas adjacent to many of these 
soils and often mixed with them may be the 
limiting factor for trop growth in the whole field. 

Organic and Gleysolic Soils-There are large areas 
of these soils that are undeveloped and for the 
most part should be left in the native state. These 
soils in their native state serve as water reservoirs, 
delaying spring runoff and releasing water slowly 
to the natural water courses. 

Small areas of shallow organic soils are 
commonly cultivated in conjunction with minera1 
soils. If these areas are large and are broken they 
should be reserved mainly for forages. For more 
information on organic soils, see Publication No. 
519 Farming Peat Soils in Alberta, available from 
the same places as Gray Wooded Soils and Their 
Management referred to above. 

Soi/ Test Data: The Alberta Department of 
Agriculture operates a service laboratory for 
farmers. The laboratory is designed to measure the 
fertility status of soils and to give 
recommendations for fertilizer, lime, and 
management practices best suited for the area. For 
information on soil and feed testing there are soil 
and feed boxes and sampling guides available. 
Contact local District Agriculturist offices or Write 
to: 
Agriculture Soil and Feed Testing Laboratory, 
0. S. Longman Building, 
6909 - 116 Street, 
Edmonton, Alberta T6H 4PZ. 

Summary data for phosphorus, potassium and 
sulphur are shown in Figures 23, 24 and 25. These 
summaries are for the years 1961 to 1973 except 
for sulphur. 

Figure 23 shows the summary of phosphorus 
data from approximately 2,300 soil samples 
received in the soil test laboratory from 1961 to 
1973. It Will be noted that the concentration of 
samples are in a line from the southwest corner of 
the sheet to Cold Lake. The southwestern portion 
is mostly low in available phosphorus which would 
suggest the likelihood of response to phosphate 
fertilizers. The area from Bonnyville to Cold Lake 
in general is higher in available phosphorus 
indicating less trop response to phosphate 
fertilizers. 

Figure 24 summarizes approximately 2,300 soil 
samples for potassium. Here again there generally 
are low levels of available potassium throughout 
the area mapped. Available potassium below 300 
pounds per acre is considered to be low for cereal 
crops. Low available potassium is usually 
associated with fair to poor drainage conditions 
since there is less opportunity for mineralization by 

Figure 25. Soi1 test values for available sulfur computed from farm 
samples (O-1 5 cm) during the period 1970-73 
m High > 12.1 ppm L<i::::::::l Low < 3.0 ppm 

a High Medium 5.6 to 12.0 ppm 0 No Soi1 Test Data available 

0 Low Medium 3.1 to 5.5 ppm 

the micro-organisms of total potassium in the soi1 
to the available potassium forms. 

Figure 25 is a summary of approximately 780 
soil samples analyzed from farms in the Sand River 
area from 1970 to 1973. Available sulphur below 3 
ppm in the surface 15 cm of soil indicates a 
deficiency for cereal crops and legumes. These 
crops usually respond to sulphur fertilization. Soils 
in the range of 3.0 to 5.5 ppm in the surface soi1 
are borderline and may or may not respond to 
sulphur. Soils above 5.5 ppm in the surface Will 
probably not need sulphur fertilization. 

Although the coverage of the map sheet is 
much less than for phosphorus and potassium it 
cari be seen from Figure 25 that areas of possible 
deficiency do occur. 

A summary of nitrogen is not included mainly 
because of the tremendous variability from year to 
year, farm to farm, and even field to field. The best 
way to assess the fertility on a specific field is to 
have the soil tested on a regular basis. 

Engineering properties of soils at selected sites 
in the Sand River area 
Soil samples for engineering tests were collected 
from depths of 1.5 to 2.0m from the surface with 
the use of a truck-mounted soil coring machine. 
Sampling sites were chosen to represent the range 
of landform and soil parent materials found in the 
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Sand River Area (Figure 26). The soi1 map and 
engineering data presented should be used only as 
a guide to expected engineering test results. They 
are not suited to direct application to sites other 
than those sampled. 

Results of the tests for Atterberg limits and 
sieve and hydrometer analyses (Table 45) were 
used to classify the soi1 materials according to the 
AASHO and Unified systems. These are correlated 
with the USDA system for describing texture used 
in this survey report. 

The majority of soi1 materials in the area are of 
glacial origin and reasonably uniform in 
composition. Clay contents ( < .002 mm) vary from 
24 to 37 percent (fine loamy category). Liquid limits 
range from 24 to 38, plastic limits from 14 to 19 
and plasticity indexes from 12 to 16. Unified 

Table 45. Engineering Test Data for soils at selected sites in the Sand River Area” 

classification is CL. AASHO values range A-6 (6- 
Il) for higher clay contents (USDA = CL) to some 
A-4 values for clay contents of 28 percent or less 
(USDA = L). 

Variations from the above do not caver large 
areas but may be significant from an engineering 
standpoint. One extreme is represented by 
lacustrine and some till materials with clay 
contents greater than 40 percent. The plasticity 
index is generally greater than 20, and these soils 
have a unified classification of CH and an AASHO 
rating of A-7 (14+). At the other extreme are sands 
and gravels and some coarse till materials. The 
materials are nonplastic and generally fall into SM 
or GM categories of the Unified System. AASHO 
classifications are A-4 or lower. 

Textural USDA”” 
Family Texture 
fine-clayey Sic 

C 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
SCL 
CL 
CL 
L-CL 

fine-loamy L-CL 
L-CL 
L-CL 
L 
L 
L 
L 
L 
SCL 
L 
L 
L 
SCL 
SL-SCL 

coarse-loamy SL 

Liquid Plastic 
Limit Limit 

51 24 
49 26 
35 20 
36 21 
31 17 
37 19 
38 19 
35 21 
27 15 
30 15 
33 17 
33 17 
28 15 
32 17 
27 14 
31 17 
29 16 
31 18 
24 16 
24 16 
32 17 
29 16 
27 15 
19 16 
23 14 
29 13 
27 16 
28 17 
30 16 
24 14 
24 14 
20 non 

plastic 

Plasticity 
Index 

27 
23 
15 
15 
14 
18 
19 
14 
12 
15 
16 
16 
13 
15 
13 
14 
13 
13 

8 
8 

15 
13 
12 

3 
9 

16 
11 
11 
14 
10 
10 

Passing Sieve Smaler than 

No. 10 No. 40 No. 200 .05mm .002mm 

h3erCant) (percent) (percent) (percent) (percent) 
100 
100 
99 
97 
98 
99 
99 
99 
99 
90 
99 
98 
97 
96 
99 
97 

100 100 
97 78 
95 74 
90 67 
93 69 
94 72 
94 70 
94 67 
93 68 
83 56 
95 71 
89 61 
89 59 
90 62 
91 57 
89 61 

82 
99 
98 
98 
98 
98 
93 
99 
95 

73 61 
92 62 
90 58 

91 61 
90 59 
86 58 
89 54 
87 56 

97 
98 
97 
98 
96 

90 60 
88 58 
88 53 
86 50 
85 50 

98 

78 
70 
64 
64 
69 
68 
67 
61 
60 
69 
58 
57 
53 
57 
57 
62 
62 
59 
55 
68 
57 
56 
56 
52 
50 
62 
58 
52 
50 
46 
43 

52 
43 
38 
37 
37 
35 
35 
33 
32 
30 
30 
30 
30 
30 
29 
29 
28 
28 
28 
28 
26 
26 
26 
26 
25 
25 
25 
24 
24 
24 
20 
14 

* All samples are of till material except the first one which is lacustrine. 
All samples were taken from a depth of 1.5-2.0m. 

l * S = Sand(y); Si = Silt(y); C = Clay; L = loam (e.g. CL = Clay loam; Sic = silty clay; SL = sandy loam) 
*** Values estimated from group index charts. 

AASHOX”* Unified Site Location 

A-7-6(1 7) CH 
A-7-6(1 4) CL-CH 
A-6(10) CL 
A-6(8) CL 
A-6(9) CL 
A-6(1 1) CL 
A-6(1 1) CL 
A-6(8) CL 
A-6(8) CL 
A-6(6) CL 
A-6(9) CL 
A-6(7) CL 
A-6(6) CL 
A-6(7) CL 
A-6(6) CL 
A-6(7) CL 

A-6(6) 
A-4(5) 
A-4(5) 

A-6(7) 
A-6(6) 
A-45) 
A-W 
A-6(6) 
A-6 
A-6(6) 
A-6(7) 
A-44 
A-W 
A-4(3) 

CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
SM 

18 
19 
27 
32 

9 
22 
23 
29 
21 

5 
3 

10 
11 

2 
31 
16 
17 
25 
24 

4 
33 

8 
26 
13 

6 
30 
28 
20 

7 
14 
15 

NW 10-62-3 
SW g-60-10 
NE 24-61-l 1 

NW 36-61-12 . 
SW 7-68-10 
SW 16-58-3 
NW 22-58-l 2 
NE 4-60-12 
NE 1 O-65-1 3 
SE 29-58-l 0 
SE 31-65-1 

SW 26-63-3 
SE 34-60-4 
NE 20-59-6 

NW 23-62-4 
SW 16-67-12 
SW 15-61-9 
SW 28-59-8 
NE 22-61-13 
NE 31-58-13 

SW 30-64-Z 
SE 13-64-14 

SW 2-60-3 
NE 14-60-14 

SW 15-64-7 
NE 33-61-1 

SW 29-66-13 
SW 16-64-l 2 
SW 25-65-l 1 
NE 20-60-l 

SW 34-66-7 
sw z-83-9 
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Other land capability classifications 13 12 11 10 9 8 7 6 5 4 3 2 1 

Land capability for forestry 
Most of the land within the Sand River area has 
been classified as capability Class 4 for forestry 
(15). The common limiting factors are a lack of soi1 
moisture on well drained knolls and ridges and 
excess soil moisture on lower slopes and in 
depressions. Chernozemic and Dark Gray Luvisol 
soils in the Bonnyville area and in the southwest 
corner of the map area have been classified as 
capability Class 3 for forestry. 

For more detailed information on the land 
capability for forestry in the map area, the reader is 
advised to refer to the Canada Land lnventory Land 
Capability for Forestry, Sand River 73L, by J. R. 
Prokopchuk, et al., Alberta Department of Lands 
and Forests, 1972. 

Land capabifity for recreation 
The Sand River map area has a high capability for 
water-based recreational activities due to the 
numerous lakes with good shorelines found in the 59 
area (12). The potential for intensive upland 
recreation, however, is low. For more detail on the 58’ 
recreational potential of the area, the reader is 13 12 11 10 9 8 7 6 5 4 3 2 1 

referred to the Canada Land Inventory Land Figure 26. Soil sampling sites for engineering analyses 

Capability for Recreation, Sand River 73L, by J. J. 
Nowicki and W. D. Munn, Alberta Department of 
Lands and Forests, 1972. 

Land capability for wildlife-waterfowl 
Class 1 lands for the production of waterfowl are 
found in the southern portions of the map area 
where rolling topography and fertile soils combine 
to form numerous marshes of high quality for 
breeding waterfowl (21). The major limitations to 
the formation of suitable breeding habitat in the 
remainder of the area are adverse topography and 
low soi1 and water fertility. For more detailed 
information the reader is referred to the Canada 
Land Inventory Land Capability for Wildlife- 
Waterfowl, Sand River 73L, by H. R. Weaver, 
Canadian Wildlife Service, 1971. 
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Appendix 

Definition of descriptive terms 
Throughout this report frequent use is made of 
descriptive terms in describing features of 
significance within each soi1 profile. The following 
are definitions of some of these descriptive terms: 

Soi1 texture 
The textural classes are defined wholly in terms of 
size distribution of the primary particles, the latter 
being as follows: 

Name of separate Diameter, mm 
very coarse sand 2.0-l .o 
coarse sand 1 .o-0.5 
medium sand 0.5-0.25 
fine sand 0.25-0.10 
very fine sand 0.1 o-0.05 
silt 0.05-0.002 
clay less than 0.002 

Textural classes are therefore based on the 
proportions of the various particle size fractions 
less than 2mm in diameter present. (Figure Al .) 
These classes are used to define textures in the 
detailed soi1 profile descriptions found in this 
report. 

In the generalized descriptions of each soil, in 
particular the description of parent materials, the 
grain size distribution of the whole soi1 is described 
in terms of the following groupings of particle size 
classes. These groupings are based on the Soit 
Family criteria adopted by the Canada Soil Survey 
Committee (Proceedings of the Ninth Meeting of 
the Canada Soil Survey Committee, University of 
Saskatchewan, Saskatoon. May 16-l 8, 1973). 

7. Sandy-skeletal: Particles coarser than 2 mm are 
35 percent or more by volume, with enough fine 
earth to fill interstices larger than 1 mm; the 
fraction finer than 2 mm is that defined for 
particle-size Glass 3. 

2. Loamy-skeletal: Particles 2 mm to 25 cm are 35 
percent or more by volume and enough fine earth 
to fill interstices larger than 1 mm; the fraction 
finer than 2 mm is that defined for particle-size 4. 

3. Sandy: The texture of the fine earth includes 
sands and loamy sands, exclusive of loamy very 

1 
: ; i I : ,/ ?ow \ JI : : : ; :La : ; :> 
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Figure Al. Soi1 textural classes: percentages of sand and clay in the main 
textural classes of soils; the remainder of each class is silt 

fine sand and very fine sand textures; and particles 
of 2 mm to 25 cm are less than 35 percent by 
volume. 

4. Loamy: The texture of the fine earth includes 
loamy very fine Sand, very fine Sand, and finer 
textures with less than 35 percent clay; particles 2 
mm to 35 cm are less than 35 percent by volume. 
4a. Coarse-loamy: A loamy particle-size that has 
15 percent or more by weight of fine sand (0.25- 
0.1 mm) or coarser particles, including fragments 
up to 7.5 cm, and has less than 18 percent clay in 
the fine earth fraction. 
46. Fine-loamy: A loamy particle-size that has 15 
percent or more by weight of fine sand (0.25-0.1 
mm) or coarser particles, including fragments up to 
7.5 cm, and has 18 to 35 percent clay in the fine 
earth fraction. 
4c. Coarse-silty: A loamy particle-size that has less 
than 15 percent of fine sand (0.25 to 0.1 mm) or 
coarser particles, including fragments up to 7.5 cm, 
and has less than 18 percent clay in the fine earth 
fraction. 
4d. Fine-sifty: A loamy particle-size that has less 
than 15 percent of fine sand (0.25-0.1 mm) or 
coarser particles, including fragments up to 7.5 cm, 
and has between 18 and 35 percent clay in the 
fine earth fraction. 
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5. Clayey: The fine earth contains 35 percent or 
more clay by weight and particles 2 mm to 25 cm 
are less than 35 percent by volume. 
5a. Fine: A clayey particle-size that has 35 to 60 
percent clay in the fine earth fraction. 
5b. Very fine: A clayey particle-size that has 60 
percent or more clay in the fine earth fraction, 

Soil structure 
Soi1 structure refers to the aggregation of the 
primary soil particles into compound particles or 
clusters of primary particles, which are separated 
from adjoining aggregates by surfaces of weakness 
(3). The aggregates differ in grade of development 
(degree of distinctness) as follows; weak, moderate, 
and strong. They vary in class (size) as follows: 
very fine, fine, medium, coarse, and very coarse. 
The kinds mentioned in this report are: Single- 
grain-loose, incoherent mass of individual 
particles as in sands; Blocky-faces rectangular 
and flattened, vertices sharply angular; Subangular 
blocky-faces subrectangular, vertices mostly 
oblique, or subrounded; Columnar-vertical edges 
near top of columns are not Sharp (columns may 
be flat-topped, round-topped, or irregular); 
Granular-Spheroidal, characterized by rounded 
vertices; Platy-horizontal planes are more or less 
developed. 

Soi1 consistence 
Soil consistence comprises the attributes of soi1 
materials that are expressed by the degree and 
kind of cohesion and adhesion or by the resistance 
to deformation and rupture (3). It deals with the 
strength and nature of the forces of attraction 
within a soil mass. The terms used in describing 
soils in this report follow: Loose-noncoherent. 
Friable (specifies friable when mois+soil material 
crushes easily under gentle to moderate pressure 
between thumb and forefinger, and coheres when 
pressed together. Firm (specifies firm when 
moist)-soil material crushes under moderate 
pressure between thumb and forefinger but 
resistance is distinctly noticeable. Hard (specifies 
hard when dry)-moderately resistant to pressure, 
cari be broken in the hands without difficulty but 
rarely breakable between thumb and forefinger. 
Compact-term denotes a combination of firm 
consistence and a close packing or arrangement of 
particles. Plastic (specifies plastic when wet)-wire 
formable by rolling the soil between the thumb and 
forefinger and moderate pressure required for 
deformation of the soil mass. 

Soi1 drainage classes 
Soil moisture classes are defined in terms of (a) 
actual moisture content in excess of field moisture 
capacity, and (b) the extent of the period during 
which such excess water is present in the plant 
root zone (3). 

Rapidly drained-soil moisture content seldom 
exceeds field capacity in any horizon except 
immediately after water additions. 
Weil-drained-soil moisture content does not 
normally exceed field capacity in any horizon 
except possibly the C, for a significant part of the 
year. 
Moderately well-drained-soil moisture in excess 
of field capacity remains for a small but significant 
period of the year. 
lmperfectly drained-soil moisture in excess of 
field capacity remains in subsurface horizons for 
moderately long periods during the year. 
Poorly drained-soi1 moisture in excess of field 
capacity remains in all horizons for a large portion 
of the year. 
Very poorly drained-free water remains at or 
within 12 inches of the surface most of the year. 

Calcareous classes 
The Canada Soil Survey Committee has set the 
following nomenclature and limits for calcareous 
grades (Proc. Ninth Meeting of C.S.S.C. Saskatoon 
1973): 
Weakly catcareous-1 to 6 percent CaCo, 
equivalent 
Moderately to strongly calcareous-6 to 40 percent 
CaCO, equivalent 
Extremely cafcareous-over 40 percent CaCO, 
equivalent. 

Reaction classes 
The reaction classes and terminology are as 
follows (3). 

PH (H$I) 
Extremely acid 4.5 or less 
Very strongly acid 4.5-5.0 
Strongly acid 5.1-5.5 
Medium acid 5.6-6.0 
Slightly acid 6.1-6.5 
Neutral 6.6-7.3 
Mildly alkaline 7.4-7.8 
Moderately alkaline 7.9-8.4 
Strongly alkaline 8.5-9.0 
Very strongly alkaline more than 9.0 

Horizon boundaries 
The lower boundary of each horizon is described by 
indicating its distinctness and form (3). 
Distinctness 
abrupt: less than 2.5 cm wide 
clear: 2.5 to 6 cm wide 
gradua/: 6 to 13 cm wide 
diffuse: more than 13 cm wide 
Form 
smooth: nearly a plane 
wavy: pockets are wider than deep 
irregular: pockets are deeper than wide 
broken: parts of the horizon are unconnected with 
other parts 
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Methods for chemical and physical analyses 
Reaction (pH): determined on saturated soil paste 
(Doughty, J. L. 1941. “The advantages of a soi1 
paste for routine pH determinations.” Sci. Agric. 
22:135-l 38). 
Total nitrogen: determined by the Kjeldahl method 
(Jackson, M. L. 1959. Soit chemical anafysis. 
Prentice-Hall Inc. Englewood Cliffs, N.J. 498 pp.) 
Total Organic Carbon: determined by subtracting 
inorganic carbon from total carbon. Total carbon 
was determined by dry combustion procedure (Leco 
Carbon Analyzer Instruction Manuat); inorganic 
carbon from calcium carbonate equivalent. 
Cation Exchange Capacity: determined on neutral 
normal ammonium acetate extract. (Association of 
Officia1 Agricultural Chemists. 1955. Officia/ 
methods of analysis. 8th ed. Washington 4, D.C.) 
Calcium Carbonate Equivalent: determined by a 
manometric procedure (Bascomb, C. L. 1961. “A 
calcimeter for routine use on soil samples.” Chem. 
lnd. November 11: 1826- 1827.) 
Particle Size Distribution: determined by using the 
pipette method (Toogood, J. A. and T. W. Peters, 
1953. “Comparison of methods of mechanical 
analysis of soils.” Can. J. Agric. Sci. 33:159-171). 
Rubbed Fiber Content: determined by Calgon 
method (Warren C. Lynn and William E. McKinzie, 
1971. Field Tests for Organic Soit Materials). 
Pyrophosphate Index: obtained by subtracting the 
chroma from the value of the Munsell colour 
notation derived from the pyrophosphate solubility 
test. 

Glossary 
This is included to define terms commonly used in 
the report; it is not a comprehensive soi1 glossary. 
AASHO classification (soi1 engineering)-the 

officia1 classification of soil materials and soi1 
aggregate mixtures for highway construction 
used by the American Association of State 
Highway officiais. 

Aeolian deposit-material deposited by wind, 
includes both loess and dune Sand. 

Aggregate-a group of soi1 particles cohering SO as 
to behave mechanically as a unit. 

Alluvial deposit-material deposited by moving 
water. 

Atiuvium-a general term for all deposits of 
modern rivers and streams. 

Bedrock-the solid rock underlying soils and the 
regolith or exposed at the surface. 

Carbon-nitrogen ratio-ratio of organic carbon to 
total nitrogen. 

Cation-an ion carrying a positive charge of 
electricity. The common soil cations are 
calcium, magnesium, sodium, potassium and 
hydrogen. 

Cation-exchange capacity (C.E.C.)-a measure of 
the total amount of exchangeable cations that 
cari be held by the soil. It is expressed in terms 
of milliequivalents per 100 grams of soil. 

Contorted bedrock-exhibits folding, thrusting and 
other irregularities resulting from pressure 
during ice movement. 

Crevasse filling-a short, straight ridge or stratified 
sand and grave1 believed to have been 
deposited in a crevasse of a wasting glacier and 
left standing after the ice melted. 

Decile portion-a one-tenth portion. As used in this 
report the map symbol LCY* COA2 means that 
the La Corey soils caver eight-tenths and the 
Codesa soils caver two-tenths of the map unit. 

Degradation-the changing of a soil to a more 
highly leached and more highly weathered 
condition, usually accompanied by 
morphological changes such as the 
development of an eluviated, light coloured A 
(Ae) horizon. 

Eluviation-The removal of soil material in 
suspension or in solution from a layer or layers 
of the soil. 

Erosion-The wearing away of the land surface by 
running water, wind, ice or other geological 
agents, including such processes as 
gravitational creep. 

Eutrophic water-characterized by an abundance of 
dissolved plant nutrients and by a seasonal 
deficiency of oxygen. 

Fen peat-peat occurring on low-lying moors or 
swamps and containing little or no sphagnum. 
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Its moisture is standing surface water and is 
low in acidity. Ash and nitrogen content are 
high; cellulose content is low. 

Fertility, soi/--the status of a soil with respect to 
the amount and availability to plants of 
elements necessary for plant growth. 

( 

Fluting-the formation by glacial action of narrow, 
straight to gently curved; parallel ridges and 
grooves. 

Fores? peat-A highmoor peat formed of the 
remains of trees. lts moisture content is derived 
from rainwater rather than from ground water. 
and is acidic. Ash and nitrogen contents are 
low, and cellulose is high. 

Formation-Any igneous, sedimentary or 
metamorphic rock which is represented as a 
unit in geological mappings. 

Frost-free period-The period or season of the year 
between the last frost of spring and the first 
frost of autumn. 

Glacial till-An unstratified mixture of stones, 
Sand, silt and clay transported and deposited by 
glaciers. 

Glaciofluvial-deposits that were carried, sorted 
and deposited by streams derived from the 
melting of a glacier. 

G/ey-gleying is a reduction process that takes 
place in soils that are saturated with water for 
long periods of time. The horizon of most 
intense reduction is characterized by a gray. 
commonly mottled appearance, which on drying 
shows numerous rusty brown iron stains or 
streaks. Those horizons in which gleying is 
intense are designated with the subscript “g.” 

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 
lodgement beneath 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. 

Horizon-a layer in the soil profile approximately 
parallel to the land surface with more or less 
well-defined characteristics that have been 
produced through the operation of soil forming 
processes. Soi1 horizons may be organic or 
mineral. 

Humus-that more or less stable fraction of the 
soil organic matter remaining after the major 
portion of added plant and animal residues have 
decomposed. Usually it is dark-coloured. 

Hummocky moraine-a till deposit composed of 
knobs and depressions with high local relief. 
May also include stratified drift. 

lluviation-the process of deposition of soil 
material removed from one horizon to another 
in the soil; usually from an Upper to a lower 
horizon in the soil profile. Illuviated compounds 
include silicate clay, iron and aluminum 
hydrous oxides and/or organic matter. 

Impeded drainage-A condition which hinders the 
movement of water through soils under the 
influence of gravity. 

Kame-A conical, low, steep-sided mound, knob or 
hill composed chiefly of poorly sorted and 
stratified sand and grave1 deposited by a 
subglacial stream as an alluvial fan or delta 
against or upon the terminal margin of a 
melting glacier, and generally aligned parallel to 
the ice front. 

Lacustrine deposit-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. 

Landscape-all 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 all its natural characteristics. 

Leaching-the removal of materials in solution 
from the soil. 

Liquid limit (Upper plastic limit)-the moisture 
content at which the soil passes from a plastic 
to a liquid state. 

Minerotrophic-Wetland sites that receive 
terrestrial minera1 nutrition in addition to 
precipitation by flowing or percolating ground 
water which has earlier been in contact with 
minera1 soil. 

Mixed mineralogy-containing less than 40 percent 
of any one minera1 other than quartz. 

Morphology, soil-the makeup of the soil, including 
the texture, structure, consistence, colour and 
other physical, mineralogical and biological 
properties of the various horizons of the soil 
profile. 

Mott/es-spots or blotches of different colour or 
shades of colour interspersed with the 
dominant colour. 

Ombrotrophic-acid peatlands usually with convex 
surfaces that are dependent upon precipitation 
for water and minerals. 

Organic matter-the decomposed residues of plant 
material derived from: (1) plant materials 
deposited on the surface of the soil; and (2) 
roots that decay beneath the surface of the soil. 

Orthic-a term used in soil classification to denote 
the Subgroup that typifies the central concept of 
the Great Group. 

Outwash-sediments “washed out” by flowing 
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water beyond the glacier and laid down in beds 
as stratified drift. Particle size may range from 
boulders to silt. 

Parent marerial-unconsolidated minera1 material 
or peat from which the soi1 profile develops. 

Peat-unconsolidated soi1 material consisting 
largely of undecomposed to partially 
decomposed organic matter accumulated under 
conditions of excessive moisture. 

Ped-a unit of soi1 structure such as a prism, block, 
or granule, formed by natural process (in 
contrast to a clod, which is formed artifically). 

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

Plastic limir-the water content corresponding to 
an arbitrary limit between the plastic and the 
semisolid states of consistency of a soil. 

Plasriciry index-the numerical difference between 
the liquid and the plastic limit. The plasticity 
index gives the range of moisture contents 
within which a soi1 exhibits plastic properties. 

Profile-a vertical section of the soi1 throughout all 
its horizons and extending into the parent 
material. 

Relief-the elevations or inequalities of the land 
surface when considered collectively. Minor 
configurations are referred to as “microrelief.” 

Series, soii-a soi1 body such that any profile 
within the body either has a similar number and 
arrangement of horizons whose colour, texture, 
structure, consistence, thickness, reaction and 
composition are within a defined range, or in 
soils without horizons any profile that has the 
differentiating properties, except thickness, 
within specified depth limite 

Solum, (plural) sola-the part of the soi1 profile that 
is above the parent material and in which the 
processes of soi1 formation are active. It 
comprises the A and B horizons. 

Unified Soi1 Classification Sysrem (engineering)-a 
classification system based on the identification 
of soils according to their particle size, 
gradation, plasticity index and liquid limit. 

Warer holding capaciry-The ability of soi1 to hold 
water. The water holding capacity of sandy soils 
is usually considered to be low while that of 
clayey soils is high. Often expressed in inches 
of water per foot depth of soil. 

Wearhering-the physical and chemical 
disintegration, alteration and decomposition of 
rocks and minerals at or near the earth’s 
surface by atmospheric agents. 
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