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Abstract

The objective of this project was to prepare maps of the pro-
vince of Alberta, suitable for presentation at a scale of
1:2 000 000, showing the distribution of soils relative to their
sensitivity to acid deposition and the distribution of soils and
geology relative to their potential to reduce the acidity of at-
mospheric deposition. This project was Alberta’s contribution
to a Western Canada Long Range Transport of Air Pollution
(LRTAP) Committee effort to prepare such maps for the four
western provinces, the Yukon, and the Northwest Territories in
a coordinated and collaborative fashion.

When this project was initiated, no soils base map was
available for the province of Alberta that was suitable for inter-
preting the sensitivity of soils to acid deposition or their potential
to reduce the acidity of atmospheric deposition. Descriptive in-
formation was assembled and synthesized for mineral soils and
peatland systems throughout the province. Approximately 350
discrete map units were delineated; these were consolidated in-
to 215 distinct map unit types. The quality and detail of the soils
information that was available for the southern half of the pro-
vince and the Peace River area, and the National Parks in the
Rocky Mountains, was quite good. However, the information
that was available for the far north and the northeastern areas of
the province, and the eastern slopes, was more general. In par-
ticular, there was a paucity of information for Organic and
Organic Cryosol soils, except in a few localized areas.

The sensitivity of mineral soils to acid deposition was inter-
preted according to criteria that were developed cooperatively
by the western Canada participants. The sensitivity of three soil
processes—sensitivity to base loss, sensitivity to acidification,
and sensitivity to the solubilization of aluminum—were rated
separately for each map unit. These were then combined into
an overall sensitivity rating. Soils that were considered to have
low base reserves, as evidenced by low cation exchange
capacity and low pH, were rated as highly sensitive to acid
deposition. Those soils that were considered to have high base
reserves, as evidenced by a high cation exchange capacity and
high pH, were rated as being of low sensitivity to acid deposi-
tion.

A provisional set of criteria was developed for Organic and
Organic Cryosol soils. Three peatland system categories were
recognized: eutrophic, mesotrophic, and oligotrophic. They
were defined on the basis of pH and base cation content of the
organic matrix-ambient water systems. Eutrophic peatland
systems, such as those with slightly acid to mildly alkaline reac-
tion and relatively high base cation content, are considered to
be of low sensitivity. Mesotrophic peatland systems, con-
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sidered to be the predominant kind in Alberta, have low to in-
termediate pH and base cation content and are rated as being
of high sensitivity. Oligotrophic peatland systems, those with
the lowest pH and base cation content, are considered to be of
low sensitivity because they are well buffered in the extremely to
very strongly acid range by aluminum and humic acid buffering
systems. .

Expressed as a percentage of the total area of the province,
soils of high sensitivity occupy 22.7 percent, soils of medium
sensitivity occupy 30.6 percent, and soils of low sensitivity oc-
cupy 44.4 percent. The major groups of soils in the high sen-
sitivity category are the mesotrophic peatlands and Dystric
Brunisols, both of which are primarily located in the north-
eastern region of the province. The major groups of soil placed
in the medium sensitivity category are the various subgroups of
the Gray Luvisolic great group. These soils have very extensive
distribution in the central and eastern slopes regions of the pro-
vince. The largest group of soils in the low sensitivity category
comprises the Chernozems, located in the southern and central
regions of the province.

All map units were also rated for their potential to reduce the
acidity of atmospheric deposition. The criteria that were used
for mineral soils were developed jointly by the western Canada
participants and were based on criteria developed in eastern
Canada. They are based on combinations of soil depth, ex-
changeable base content, bedrock type, parent material type,
and soil drainage class. Criteria for Organic soils were not
developed by the LRTAP committee. Provisional criteria were
developed for Alberta and used in this project.

Expressed as a percentage of the total area of the province,
soils (and associated geology) with high potential to reduce
acidity occupy 64.4 percent, soils with medijum potential, 21.8
percent, and soils with low potential, 11.3 percent. Most of the
southern half of the province and the Peace River region are oc-
cupied by soils with a high potential to reduce acidity. Soils with
medium potential are located predominantly in the north cen-
tral, northeastern, and eastern slopes regions, and to some ex-
tent in the Rocky Mountains. Soils with low potential are located
in the far north, the northeastern regions of the province, and
the northern Rocky Mountains, and are associated with
oligotrophic peatland systems and coarse-textured, acid,
Dystric Brunisol soils. Eutrophic peatland systems are con-
sidered to have a high potential to reduce acidity, mesotrophic
peatland systems have a medium potential, and oligotrophic
systems, a low potential.

In December 1982, the Western Canada Long Range
Transport of Air Pollution (LRTAP) Committee initiated
a project to prepare acid sensitivity maps of the four
western provinces, the Yukon, and the Northwest Ter-
ritories. It was intended that the proposed maps would
show the expected sensitivity of soils to acid deposition
and the potential of soils and surficial geological
materials to reduce the acidity of atmospheric deposi-
tion. A task group chaired by Dr. J.H. Wiens of the
British Columbia Ministry of the Environment was
established to implement this project. The task group
held three meetings—the first in Victoria during June
1983, the second in Edmonton during September 1984,

and the third, a conference call, during September
1985. The purpose of these meetings was to develop a
common approach to map preparation and common
criteria for interpreting soils information. In addition to
these formal meetings, several informal discussions
were held between various members of the task force.
An effort was made not only to develop consistent rating
criteria, but to resolve differences in interpretations at
the adjoining boundaries with provinces and territories.

This report represents the results of Alberta’s con-
tribution to the Western LRTAP project. It must be
stressed that the rating criteria used to prepare these
maps were drawn heavily from principles of soil



chemistry, geology, and hydrology, as well as soil fertili-
ty and plant nutrition. Supporting investigations to con-
firm actual changes in soils and geology due to acidic
precipitation are limited, as are studies of effects on a

Soils base map

wide variety of plant species due to these changes. The
maps and reports were prepared by the Alberta
Research Council under contract to Alberta Environ-
ment.

Data compilation

When this project was initiated, existing base maps of
the Province of Alberta were unsuitable for interpreting
soil sensitivity to acid deposition or the potential of soil
to reduce the acidity of atmospheric deposition. Conse-
quently, the first tasks were to prepare a suitable soils
base map and to assemble pertinent descriptive infor-
mation that could be used to interpret individual map
units.

Alberta was divided into four regions (figure 1) from
which soils information could be obtained—the agricul-
tural areas (region A), the northern forest (region B), the
mountain parks (region C), and mountains and foothills
(region D).

Information was derived from published or printed
sources and from Alberta Research Council file infor-
mation to delineate map units in these regions and to
characterize broad soils groupings. Direct sources in-
cluded previous surveys and other types of soil
resource inventories that included taxonomic classifi-
cation of soils and pertinent data on their properties.
Where such information was lacking or limited, it was in-
ferred from surficial materials, geology, physiography,
and/or topography maps, and supplemented by infor-
mation extrapolated from contiguous or comparable
areas that had been surveyed. Although data were
gathered from several sources at different scales, all
available information was eventually reduced to a scale
of 1:2 000 000 for final map presentation.

Information for region A was obtained from recon-
naissance soil survey reports prepared by Agriculture
Canada and the Alberta Research Council. These
reports contain information on the areal distribution of
various soils, and field descriptions and laboratory-
derived data for the more important soils. Because the
soils information for region A has been entered into a
computerized data base (Patterson and Peterson,
1984), it was possible to generate computer printout
maps at a scale of 1:1 000 000 that displayed the tax-
onomic class and the textural family class of the domi-
nant soil in each quarter township. Such maps served
as the basis for delineating individual map units. Con-
current examination of the soil survey maps made it
possible to identify the soil series of the dominant and
associated soils. This facilitated extraction, organiza-
tion, and systematic compilation of pertinent data that
are usually recorded for each soil series.

Information for region B was gathered from ex-
ploratory soil survey reports compiled by the Alberta
Research Council (Lindsay et al., 1957-1964). Because
of the lower intensity of those surveys, map units in
region B are larger and are likely to encompass a
greater variety of soils than are units in region A.

Although soil series were not designated in the ex-
ploratory soil surveys, the acquired information was
ample to at least permit the taxonomic classification of
the more extensively distributed mineral soils and to
characterize their basic properties. However, only
general information was available in these reports for
organic soils.

Detailed soils information, similar to that for region A,
was available for the Alberta Oil Sands Environmental
Research Program area (Turchenek and Lindsay,
1982). Therefore, this area constitutes a special unit
within region B (AOSERP in figure 1).

Soils information for region C was derived from the
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Figure 1. Soil inventory information source regions.




Ecological (Biophysical) Land Classification of Banff
and Jasper National Parks (Holland and Coen, 1982)
and the Soil Survey of Waterton Lakes' National Park
(Coen and Holland, 1976). Because both of these
surveys involved large-scale mapping and the collec-
tion of considerable data on the properties of the soils,
they contained good information on the definition,
delineation, and characterization of map units.

Region D (figure 1) comprises parts of the Rocky
Mountains outside the national parks as well as the
southern and south-central portions of the foothills, as
outlined by Pettapiece (1986). In this region, the soils in-
formation is varied, general, and in places, inferred or
extrapolated from scanty data. Accordingly, the clas-
sification of soils and the delineation and characteriza-
tion of map units are likely to be tenuous in some
places.

The definition and delineation of map units in the
mountains north of Jasper Park was based on informa-
tion derived from Alberta Energy and Natural
Resources (AENR) Physical Land Classification maps,
areport by Ferguson (1980), surficial materials maps by
Bayrock and Reimchen (1974-1975), and a geology
map by Green (1970). The characterization of map units
was based largely on extrapolation of information from
Holland and Coen (1982) for Jasper Park, and Twardy
and Corns (1980) for the Wapiti map sheet. Similar
sources of information on surficial materials and
geology, and the extrapolated information from Holland
and Coen (1982), were used for the mountainous areas
south of Banff National Park. A study by Jeffrey et al.
(1968) contained additional information for a small por-
tion of the southern Rocky Mountains area.

Comparable sources of information were used for
defining, delineating, and characterizing map units in
the foothills portion of Region D. Useful information was
found in the AENR Physical Land Classification maps
and reports by Karpuk and Levinsohn (1980), Kocaoglu
(1983), Kocaoglu and Sauchyn (1980), and Tedder
(1980) and the Alberta Institute of Pedology report by
Pettapiece (1971). Data for the Hinton-Edson soil
survey report (Dumanski et al., 1972) were used for ex-
trapolations. An ongoing soil survey in the Cardston
area (Brierley, 1985) resulted in information for the ex-
treme southern part of the foothills. In addition, soil
surveys of three small areas, about 10 km2 each, in the
central and southern foothills by one of the authors
(N.H.), provided information on the classification of the
soils, and data regarding their properties in the areas
surveyed. Surficial materials maps (Bayrock and Reim-
chen, 1974-1975) and bedrock geology maps (Green,
1970) were also used to infer the distribution and pro-
perties of soils.

Map unit descriptions

The soils map depicts the areal distribution of the
various kinds of soils occurring in the province. Each
map unit encompasses an area in which a certain kind
of soil is dominant. Usually, however, other kinds of
soils are included in each map unit, some constituting

more than 20 percent of the area. In such cases, the
most extensive of the minor soils is considered to be a
subdominant component of the map unit. Other kinds of
soils, although of minor extent, may collectively con-
tribute appreciably to the qualities of the map unit.
The dominant and, if included in the map unit, the
subdominant soils and the non-soil materials, were
characterized individually as to their attributes and pro-
perties (appendix B). For each map unit, the first line of
data is for the dominant soil, and the second line, if
shown, applies to the subdominant soil. Information
about soil properties was recorded separately for the
surface and subsurface layers to show the variation
through the soil profile. The characteristics of the domi-
nant and the subdominant soils that served as the
bases for establishing the map units include taxonomic
class (C.S.S.C., 1978), reaction (pH), and, for mineral
soils, their texture and the kind and quality of the parent
material (appendix A) or the substrate on which the soils
occur. Of ihese attributes, the taxonomic class and the
texture family class are implicit in the map unit symbols.
Also implicit are the rock material types for those map
units in which non-soil components are dominant.
Unless otherwise indicated, mineral soils are con-
sidered to be deep; that is, the combined thickness of
the surface and subsurface layers in fine earth
materials is 100 cm or greater. In cases where con-
trasting layers such as bedrock occur within 100 cm of
the surface, this condition is indicated in the table by
symbols or abbreviations defined in appendix A. All
other symbols and abbreviations that appear in the
table are likewise explained or defined in appendix A.

Map unit symbols

A three-part symbol—consisting of a capital letter fol-
lowed, in most cases, by two integers—is usually used
for identifying each map unit. The capital letter in-
dicates the taxonomic classification of the dominant
soil, or the non-soil material, in the map unit (appendix
A). Excepting organic soils, the first number following
the capital letter indicates the texture family class of the
soil.

The second number is sometimes used to differen-
tiate map units that have a similar classification and tex-
ture of the dominant soil, but differ in other attributes,
such as reaction (pH) of the dominant soil, kinds of
associated soils, and differences in parent materials.
For example, both map units B11 and B12 have domi-
nant soils that are Dark Brown Chernozems with a
clayey soil texture family class. However, the materials
in map unit B11 are weakly to moderately calcareous
and weakly to moderately saline, whereas the materials
in map unit B12 are only weakly calcareous and weakly
saline.

For some map units, the three-part symbol is followed
by a hyphenated number. This symbol identifies in-
dividual map units that may differ to some extent in their
array of component soils, but on the basis of their
predominant soils all are included in the same map unit

type.
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Soil sensitivity to acid deposition

Mineral soils

The criteria for rating the sensitivity of mineral soils to
acid deposition were developed by representatives
from British Columbia, Alberta, Saskatchewan,
Manitoba, the Yukon, and the Northwest Territories be-
tween June 1983 and September 1985. No similar
criteria had been developed previously in Eastern
Canada although the general approach was adapted
from preliminary work done there. The rating system
was based on the recognition of 16 categories defined
on the basis of cation exchange capacity and pH (table
1). For each category, the sensitivity of three soil
chemical processes—sensitivity to base loss, sensitivi-
ty to acidification, and sensitivity to the solubilization of
toxic elements such as aluminum—were rated
separately and then combined as an overall sensitivity
rating. Each sensitivity rating was based on an inter-
pretation of the characteristics and properties of only
the surface layer of the soil (approximately 20 cm deep)
as this layer has a dominant role in plant growth. The
soil sensitivity map therefore portrays the distribution of
soil susceptibility to internal chemical changes that
could affect forest and agricultural productivity.

The assigned rating of the map unit shown on the in-
terpretive map represents the rating of the dominant
soil only.

For the purposes of this project, all soils were as-
sumed to be non-sulfate adsorbing. Soils in northern
glaciated regions of North America are relatively low in
the hydrous oxide minerals largely responsible for
sulfate adsorption.

Sensitivity to base loss

Base loss refers to the loss of basic cations—primarily
Ca?', Mg?*, and K*—from the surface layers of the soil.
Base loss is caused by the displacement of such cations
by acidic cations such as H* and the leaching of the
displaced cations by water moving through the profile.
The displacing efficiency of H* is greatest in soils of high
pH and high percent base saturation (Wiklander, 1980).

Percent base saturation refers to the percentage of
the total cation content of a soil that basic cations con-
stitute (Brady, 1984). There is a good general relation-
ship between percent base saturation and pH, although
the specific relationship may differ between different
kinds of soil (Mehlich, 1942). In general, base saturation
is about 80 percent or greater in soils with pH values
greater than 6.0 in the surface layers of mineral soils in
Alberta. In strongly acid soils (pH <5.6) and extremely
acid soils (pH <4.6), base saturation decreases more
or less gradually from about 70 percent to about 10 per-
cent.

In soils with pH values above 5.5, and especially
above 6.0, base saturation is high, but conditions are
conducive to appreciable loss of bases due to the high
efficiency of H* to replace exchangeable bases
(Wiklander, 1980) and the inherent prevalence of bicar-
bonate anions that facilitate their leaching (Gasser,
1973). Below pH 5.5, there is a reduction in the efficien-
cy of acid cations to release exchangeable bases, and,

with the inherent lower base saturation, some mobiliza-
tion of bases still occurs but at a decreased rate.
Mobilized bases in these acid conditions are leached
primarily by sulfate and nitrate anions (Abrahamsen,
1984). Such ions are most often associated with acid
deposition.

Sensitivity to base loss has been interpreted in at
least two different ways. The first approach has been to
equate high absolute base loss with high sensitivity and
low absolute base loss with low sensitivity. The second
approach (Cowell et al., 1981) has been to focus on
relative base loss—that is, absolute base loss as a pro-
portion of the total base reserve. In this approach, a
high relative base loss is equated with high sensitivity,
and a low relative base loss with low sensitivity.

The two approaches to determining base loss sen-
sitivity lead to dramatically different interpretations. Us-
ing the first approach, soils of high percent base satura-
tion (pH > 6.0) are considered to be highly sensitive to
base loss because they are projected to experience
high absolute base loss when subjected to a given
amount of acid deposition, whereas soils of low percent
base saturation are considered to be of low sensitivity
because the absolute base loss is predicted to be lower,
given the same amount of acid deposition. Using the se-
cond approach, soils of low percent base saturation
(low pH) are considered to be highly sensitive because,
while the absolute base loss is low, the relative base
loss is high (Mollitor and Raynal, 1982). On the other
hand, soils of high percent base saturation are con-
sidered to be of low sensitivity because, while the ab-
solute base loss is high, the relative base loss is low.
The latter approach has been adopted in developing
criteria in this report because the relative base loss is
more important than absolute base loss in terms of the
potential effect of acid deposition on the availability of

Table 1. Criteria for rating the sensitivity of mineral soils to
acidic inputs.

Sensitivity to:

Overall
CEC* pH Base Acidifi- Al Solubili- Sensitivity
loss cation zation

<6 <46 H L H H
4650 H L H H
5155 H M H H
5660 H H M H
6.1-6.5 H H L H
>6.5 L L L L
6-15 <46 H L H H
4650 M L H M
5155 M L-M M M
5660 M L-M L-M M
>6.0 L L L L
>15 <46 H L H H
4650 M L H M
5155 M L M M
56-6.0 L L-M L-M L
>6.0 L L L L

* Cation exchange capacity, in cmol( + )kg™1.




Ca, Mg, and K to plants, and therefore on plant produc-
tivity (or soil fertility).

Cation exchange capacity has a modifying influence
on the interpretation of sensitivity to base loss (table 1).
For any given percent base saturation, the total base
reserve increases as cation exchange capacity in-
creases. Therefore, cation exchange capacity, taken
together with pH, provides a basis for estimating the
total base reserves in a soil (Wang and Coote, 1981).
For example, in soils with a low cation exchange capaci-
ty (<6.0 cmol(+)kg™), the total base reserves will be
relatively small even though base saturation may be
quite high. Consequently, all soils of low cation ex-
change capacity and pH < 6.5 are rated as highly sen-
sitive to base loss.

Sensitivity to acidification

Sensitivity to acidification is a measure of the change
(decrease) in pH that a soil would likely experience
relative to a given addition of acid. It is inversely related
to buffering capacity. Bache (1980) defines buffering
capacity as the amount of acid or base required to
change the pH of the soil by one unit. Soils with a low
buffering capacity have a high sensitivity to acidifica-
tion, and conversely, soils with a high buffering capacity
have a low sensitivity to acidification.

Bache (1980) considers cation exchange capacity as
the main factor that determines the buffering capacity
of soils. Cation exchange capacity is directly related to
the mineral (clay) and organic (organic matter) colloid
content of the soil. Therefore, soils that are high in clay
and/or organic matter will tend to have a high cation ex-
change capacity, a high buffering capacity, and a low
sensitivity to acidification. Conversely, soils that are low
in clay and/or organic matter (for example, sands,
loamy sands) tend to have a low cation exchange
capacity, a low buffering capacity, and a high sensitivity
to acidification.

The nature and magnitude of the buffering system in
soil varies with soil pH (Thomas and Hargrove, 1984).
Generally, soils that have a pH of 6.5 or greater tend to
be well buffered by a carbonate-bicarbonate buffering
system. Acid soils, with a pH of 3.510 5.5, also tend to be
well buffered because of hydrolysis reactions of
aluminum. All other things being equal, soils in the pH
range of 5.0 to 6.5 tend to be less well buffered than
more acid or alkaline soils. In this pH range, aluminol
groups on the clay minerals, and some functional
groups on organic colloids, provide some buffering
capacity but are not as effective as either the aluminum-
or carbonate-based buffer systems.

The criteria for assessing sensitivity to acidification
reflect the aforementioned considerations. Thus, soils
that are most sensitive to acidification are those with
low cation exchange capacity and a pH of 5.5 to 6.5.
Soils with a pH greater than 6.5, or less than 5.0, have a
low sensitivity, whereas soils with moderate to high ca-
tion exchange capacity and a pH of 5.5 to 6.0 have
medium to low sensitivity.

Alberta soils are young in a geological sense and,
therefore, have a relatively high content of weatherable
soil minerals. Mineral weathering acts to counteract
acidification (Bache, 1983). This factor has also been

taken into consideration in assigning sensitivity ratings
to acidification and base loss.

Sensitivity to solubilization of aluminum

The solubilization of toxic elements, especially alumi-
num, is one of the soil chemical processes that is con-
sidered in estimating soil sensitivity (table 1). The rate of
solubilization, which is considered to be almost non-
existent in neutral and slightly acid soils, shows a
gradual increase from pH 6.0 to about pH 5.5. In this pH
range, sufficient aluminum is solubilized to be toxic to
sensitive plant species (Hoyt et al., 1974; Penney et al.,
1977). Below pH 5.5, the rate of solubilization shows a
progressively more marked increase (Abrahamsen,
1984; McKenzie and Nyborg, 1984). Even the more
tolerant plant species are affected in the pH 5.5t0 5.0
range, and it is postulated that some mobilized
aluminum may appear in the soil solution effluent. Con-
siderably more solubilized aluminum is likely to be
generated in soils of pH 5.0 or lower (Abrahamsen,
1984); thus, effluent waters from such soils may contain
sufficient solubilized aluminum to be deleterious to
aquatic ecosystems.

Overall sensitivity
If two or more of the sensitivity ratings of the soil
chemical processes were high, the overall sensitivity
rating was judged to be high. In cases where only one of
the ratings was high and the others were moderate or
low, or where none were rated as high but two or more
were considered medium, the overall sensitivity was
rated as medium. Where all of the ratings were low, or
low to medium, an overall rating of low was assigned.
Soils that had a high overall sensitivity rating were all
those with a pH of 4.6 or lower, and soils with a low ca-
tion exchange capacity and a pH of 6.5 or lower. Soils
that were assigned an overall sensitivity rating of
medium were those soils with a cation exchange
capacity in excess of 6 cmol(+)kg™ and a pH of 4.6 to
5.5, and those with a pH range of 5.6 to 6.0 and cation
exchange capacity between 6 and 15 cmol( + )kg. All
other soils were given a low rating.

Peatland systems

Considerable attention has been directed to recogniz-
ing and assessing the effects of acid deposition on ter-
restrial and aquatic ecosystems. In contrast, as
Gorham et al. (1984) have emphasized, very little
research has been done regarding the sensitivity of
peatlands, which are transitional between those two
systems. Because of this lack of information, no specific
acid sensitivity criteria for peatlands were defined by
the LRTAP committee. However, because large areas
of the northern half of Alberta are occupied by Organic
kinds of soils, it was felt that, in this report, at least a
preliminary attempt should be made to evaluate their
sensitivity to acid deposition.

Soil map units

A total of 30 map units in which Organic or Organic
Cryosol (permafrost) soils are the dominant com-
ponents were established. Of these, 5 are designated



oligotrophic, 23 mesotrophic, and 2 eutrophic. This
relatively large number of map units was delineated to
identify the different kinds of associated mineral
substrate materials and the kinds of associated sub-
dominant mineral soils. With additional and more exten-
sive investigation, these latter components could
possibly serve as clues to the general hydrochemistry of
the contiguous peatland systems.

All map units were established on the basis of infor-
mation obtained by reconnaissance (region A, figure 1)
or exploratory (region B, figure 1) soil surveys. The in-
formation obtained on kind and distribution of soils in
region B is very general, especially with regard to
peatland systems. Those map units in region B that
show mesotrophic peatland systems as the dominant
components are aiso likely to include appreciable and
varying proportions of oligotrophic and eutrophic
peatland systems. For almost all map units, only very
general descriptions of the peatland systems were
available, and for the majority, no data were available
on chemical properties. The peatland system designa-
tions assigned to these map units were premised on
such general information, supplemented by specific
data in the few, localized areas where intensive in-
vestigations had been conducted. The properties
recorded for each map unit (appendix B) were then
assumed according to the assigned designation and
general information (table 2).

Because of the paucity of soil survey information, and
because of the assumptions that had to be made, the
map unit designations and the subsequent interpreta-
tions shouid be considered as provisional. There is a
definite need for more-detailed soil survey information
and for research into the impacts of acid deposition on
peatland systems in Alberta.

General description
Organic and Organic Cryosol soils are derived from the
accumulation of detrital vegetation (mosses, sedges,

grasses, trees, and shrubs) in poorly drained habitats.
Accumulation depths of such peatland deposits may
range from less than a metre to several metres. There
are commonly several vertical differences in the char-
acteristics of peatiand systems. As Ingram (1978) indi-
cates, the upper (surface) layer, which may be as much
as 50 cm deep, contains a fluctuating water table, is
more porous, has high hydraulic conductivity, is subject
to periodic or intermittent aeration, and has a prolifera-
tion of plant roots. Below this layer, the soil is more con-
sistently water logged, anaerobic, and has lower
hydraulic conductivity. There is also considerable varia-
tion in the depth to the mineral substrate materials,
which are commonly within a metre of the surface.

Considered on a volume instead of weight basis,
organic soils in the undrained state are about 10 per-
cent organic matter, and 90 percent ambient water,*
and should be thought of as organic matrix-ambient
water systems. Because of their constitution and
hydrology, these soils are transitional between ter-
restrial and aquatic ecosystems. Some of their ambient
water comes directly from precipitation, but a con-
siderable proportion is additional water from run-off or
groundwater influx. Because of the different sources of
water, the addition of dissolved minerals into these soils
differs widely in quality and quantity.

The approach that we have taken is to identify three
categories of peatland systems, based on a synthesis of
the limited chemical data that were available. These
categories are based on the chemical properties of their
Organic and Organic Cryosol soils and associated pool
waters. They are designated as peatland systems, with
emphasis that they be considered as organic matrix-
ambient water systems.

* Ambient water refers to the water of the pores and voids within the
framework of organic material, while pool water is the open water in
the peatland micro depressions.

Table 2. Some properties of Alberta peatland systems and their associated waters.

organic soils pool water
Peatland Layer Depth pH Exchangeable % base pH Ca2* + Mg?*
system (cm) bases (cmol(+)L-1)  saturation (cmol(+)L"1)
eutrophic surface 0-40 6.0-8.0 8-10 70-100 6.5-8.0 2-5
subsurface 40-120 6.0-75 10-18 65 - 100
below subsurface >120 6.0-7.5 10-18 65 -100
mesotrophic surface 0-40 45-6.0 2-8 25-70 50-6.5 05-2
subsurface 40-120 5.0-6.5 4-12 30-70
below subsurface >120 55-6.5 6-15 40-75
oligotrophic surface 0-40 35-55 0-2 10-25 3.5-55 >0.5
- organic subsurface 40-120 3.5-55 2-6 15-40
soils below subsurface >120 45-6.0 4-12 25-70
- organic surface 0-40 35-55 0-6 5-50 3.5-5.0 <0.5
cryosol subsurface 40 - 80 35-55 0-7 5-60
below subsurface >80 45-6.0 2-12 15-90

(perm. frozen)

Note: The following bulk density values used for weight-volume conversions are based on data reported by Turchenek and Lindsay (1982) and

Turchenek et al. (1984).

0.07 mgem-3 - surface layer in all systems and all layers of Organic Cryosol soils

0.12 mg.m-3 - subsurface and below surface layers of all Organic soils.




Data for the three peatland systems (table 2) were
derived from Horton et al. (1979), Karlin and Bliss
(1984), Moore (1985), Slack et al. (1980), Turchenek et
al. (1984), Turchenek and Lindsay (1982), Vitt et al.
(1975), Walmsley and Lavkulich (1973), and a number
of soil survey reports for the west-central, east-central,
and Peace River regions of Alberta. The data for the
pool water are assumed to be indicative of the chemical
properties of the ambient water. There is some overlap
in the pH and base cation data that had been reported
for the mesotrophic and oligotrophic peatland systems
(table 2). A considerable proportion of the oligotrophic
peatlands are ombrotrophic. These peatland system
designations were adapted from Jeglum (1973) and
Stanek and Worley (1983). Most of the oligotrophic
peatland systems shown on the maps consist of
Organic Cryosol soils.

Sensitivity to acidic inputs

The three individual sensitivity ratings and the overall
sensitivity rating for Alberta peatland systems (table 3)
are based on the pH and base cation content of the am-
bient waters, and the pH, cation exchange capacity and
percent base saturation of the surface layer organic
matrix. The relationships between base cation content
and alkalinity for Saskatchewan lake waters (Liaw,
1982) and Alberta peatland waters (Turchenek et al.,
1984), and the relationship between alkalinity, pH, and
buffering properties for bog and fen waters (Gorham et
al., 1984) were considered when defining sensitivity
criteria. It should be stressed again that this scheme is
based on meagre data and several assumptions; there-
fore, it should be considered to be provisional.

Sensitivity of eutrophic systems

Itis inferred from the data (table 2) that the high pH and
the relatively high base cation content of the pool water
is indicative of the capacity of the system to sustain a
high level of bicarbonate buffering, and that acidifica-
tion and relative base loss will be minimal. Because of
the high pH, aluminum solubilization will likewise be
negligible. ltis also postulated that the base cation con-
centration of the water will not decrease substantially,
due to equilibration with the considerable base reserve
in the organic matrix and the influx of base-charged
minerotrophic waters from soil surface runoff and
groundwater sources. Thus, the sensitivity of each pro-
cess is rated as low, as is the overall sensitivity.

Sensitivity of mesotrophic systems
The base cation content of the ambient water in this
system ranges from moderately low .0 moderately high,

Table 3. Sensitivity of Alberta peatland systems to acidic
inputs.

Sensitivity to:

Peatland Overall

system Base Acidifi- Al Solubili- sensitivity
loss cation zation

eutrophic L L L L

mesotrophic H H M H

oligotrophic L L H L

and the pH from about 4.5 to about 6.5 (table 2). Base
saturation of the organic matrix surface layer ranges
from very low to medium. The base content of the am-
bient water is indicative of moderately high to low bicar-
bonate content, hence moderately high to low buffering
capacity. An addition of strong acid will rapidly deplete
the buffering in the low range of alkalinity, and with fur-
ther additions, progressively reduce the buffering
capacity remaining, but with only minimal change in pH
where some of the original bicarbonate buffering re-
mains (Gorham et al., 1984). Under these conditions,
the base loss would be high and acidification moderate.
In situations where the original bicarbonate content is
below the moderately high level, both acidification and
base loss rates would be high and aluminum solubiliza-
tion medium to high. This condition is considered to be
the more common in most of the mesotrophic peatland
systems in Alberta. Some replenishment of the base ca-
tions can be expected by influx of minerotrophic water
and a modest amount from the exchange base reserve
of the organic matrix. However, mesotrophic systems in
Alberta are rated as highly sensitive to base loss and
acidification. Sensitivity to aluminum solubilization is
rated as medium. Overall, the sensitivity of mesotrophic
systems to acid deposition is considered to be high.

Sensitivity of oligotrophic systems
Oligotrophic systems are extremely to very strongly or
strongly acidic, with very meagre amounts of base ca-
tions in the ambient water. Base saturation of the
organic matrix is very low to low in the surface layer
(table 2). The very low pH and very low base cation con-
tent of the ambient water indicates that there is very lit-
tle or no bicarbonate buffering. Rather, these systems
are buffered in the extremely to very strongly acid range
by aluminum and humic acid systems, as discussed by
Johannesen (1980) and Braekke (1981). Additions of
acid would, therefore, cause little, if any, change in pH.
Clymo (1984) postulated that any bases present in
the acid deposition would exchange with H* from any
organic acids derived from the growth of sphagnum
moss, and that this would increase the total acidity.
Braekke (1981) also indicated that base cations are
strongly fixed by humic acids. Supporting data, indi-
cating retention of calcium in the surface layer of om-
brotrophic (oligotrophic) peat, was reported by Dam-
man (1978). Such indications led to the provisional con-
clusion in this report that sensitivity to base loss is also
low in these systems. However, if sources of aluminum
are available—such as mineral dust or associated
mineral soil or rock materials—sensitivity to aluminum
solubilization would be high, due to the extremely acid
condition. Overall, the sensitivity of oligotrophic sys-
tems to acid deposition is considered to be low.

Distribution of Alberta soils relative
to their sensitivity to acid inputs

Expressed as a percentage of the total area of the pro-
vince, soils of high sensitivity occupy 22.7%, soils of
medium sensitivity occupy 30.4%, and soils of low sen-
sitivity occupy 44.4% (table 4). The remainder of the



Table 4. Distribution of Alberta soils relative to their sensitivity to acidic inputs.

Area (% of province)

Map unit
symbol Soil High sensitivity  Medium sensitivity Low sensitivity Total
A Brown Chernozem 0.8 - 4.3 5.1
B Dark Brown Chernozem 0.8 - 53 6.1
C Black Chernozem - - 9.1 9.1
D Dark Gray Chernozem - - 1.0 1.0
E Dark Gray Luvisol - - 1.4 1.4
F.G Orthic Gray Luvisol 1.0 18.7 0.1 19.8
H Brunisolic Gray Luvisol
Podzolic Gray Luvisol } 0.3 5.0 0.1 5.4
J Solonetzic Gray Luvisol - 2.9 1.2 41
K Solonetz - 2.1 29 5.0
L Solod - - 1.6 1.6
M Dystric Brunisol » 3.1 1.0 - 41
N Eutric Brunisol 1.1 0.3 3.0 4.4
(0] Organic 13.4 - 2.3 15.7
ocC Organic-cryosol - - 6.6 6.6
P Podzol 0.1 - - 0.1
R Rock, Rough Broken 2.0 0.2 1.6 3.8
T Gleysol 0.1 0.2 2.8 3.1
V) Regosol - - 1.1 1.1
Total 22.7 30.4 44.4 97.5*

* Water bodies account for about 2.5% of the provincial area.

province is occupied primarily by water bodies.

The major groups of soils constituting the high sen-
sitivity category (map 1) are the mesotrophic peatlands
located in the northern and northeastern portions of the
province, the Dystric Brunisols located in the north-
eastern portion of the province, and the areas of non-
carbonate rocks in the mountains and granite type
rocks in the Precambrian Shield area. The remaining
areas of highly sensitive soils are scattered throughout
the province and mainly comprise the coarser-textured
members of the Chernozemic, Luvisolic, and Brunisolic
Orders. As discussed previously, both the area
estimate and the rating for the mesotrophic peatland
system included some assumptions and must be con-
sidered to be tentative. However, both the area estimate
and the rating for the Dystric Brunisol soils are based
upon more certain information. An additional cause of
concern for these soils is that they occur extensively in

an area where 0il sands development is taking place.

The major groups of soils placed in the medium sen-
sitivity category are the Orthic Gray Luvisols and the
Brunisolic and Podzolic Gray Luvisols. These soils have
a very extensive distribution in the central and eastern
slopes regions of the province and, taken together, con-
stitute almost one-quarter of the area of the province.
There are also large areas of Solonetz and Solonetzic
Gray Luvisol soils that are classed as being of medium
sensitivity.

Soils of the Chernozemic Order—the most produc-
tive agricultural soils in the southern and central
regions of the province—and the Black and Dark Gray
Solod soils in the Peace River area are primarily rated
as being of low sensitivity. The oligotrophic and eutro-
phic peatland systems are also placed in this category
of low sensitivity.

Potential of soils and geology to reduce the acidity of

incoming acid deposition

The rating of the potential to reduce acidity refers to the
degree of capability of the soil, and particularly subsoil
materials, to reduce the acidity of acid deposition
before its possible entry into an aquatic ecosystem as
leachate or effluent.

All the dominant and subdominant soil and non-soil
components of the map units were rated for their poten-
tial to reduce the acidity of atmospheric deposition. The
criteria (table 5) were based on guidelines developed
for eastern Canada (Working Group 1, 1983) that were
adopted by the western Canada participants (Wiens,

1983). In Alberta, additional criteria were developed to
rate map units dominated by Organic and Organic
Cryosol soils.

Criteria for mineral soils

The rating of map units dominated by mineral materials
was based on combinations of soil depth, exchange-
able base content of soils, bedrock type (appendix A),
parent material type (appendix A), and soil drainage
class. For example, deep soils with an exchangeable




Table 5. Criteria for potential of Alberta soils and geology to neutralize acidic inputs.

bases (cmol(+)kg') Bedrock type*

Surficial material type*

Potential Exchangeable

to neutralize Soil depth (cm)

high all depths calcareous
<25 all ranges
25-100 >15
25-100 6-15
25-100 <6
>100 >15
>100 6-15
Poorly drained soils all ranges
Eutrophic peatlands -

medium <25 all ranges
25-100 6-15
25-100 <6
>100 6-15
>100 <6
Mesotrophic peatlands -

low <25 ali ranges
25-100 <6 .
>100 <86

Oligotrophic peatlands -

all types all types

| A

LV A

I, 1t A

| A

all types all types

| A

all types all types

i, i -

i, B,C

i, B

I, i, v B,C,D

| A

v -

v C,D
C,D

I, nii, IV

* Appendix A.

base concentration of greater than 15 cmol(+)kg™
were all rated as having a high potential to reduce acidi-
ty regardless of the parent material type or bedrock
type. However, where the soil was shallower than 100
cm or where the exchangeable base concentration was
less than 15 cmol( +)kg™1, types of parent material and
bedrock type were also considered in the rating.
Generally, parent material types and bedrock types
were categorized relative to their carbonate content
and texture. Calcareous parent materials and bedrock
were given a high rating. Also, clayey and fine loamy
materials were considered to be more effective in
reducing the acidity of atmospheric deposition than
sandy materials. Poorly drained soils of the Gleysolic
Order were rated as having a high potential.

Criteria for peatland systems

The ability of peatland systems to reduce the acidity of
atmospheric deposition was inferred from chemical
characteristics—specifically pH and base cation con-
centration—of the different types of systems. For exam-
ple, eutrophic peatland systems have a high pH and a
relatively high concentration of base cations, reflecting
a sustained influx of base-charged minerotrophic
waters. The potential of such systems to neutralize
acidity is probably high. Mesotrophic systems have an
intermediate pH and base cation concentration in the
surface layer, but become less acidic with depth. It is
expected that incident acidity will acidify the surface
layer water, but that the effiuent will be moderated to a
varying degree by influx from the lower layers, resulting
in a medium potential to reduce the acidity. The surface
layer water of oligotrophic systems is extremely to
strongly acid, and little if any moderating influence from
the lower layers is likely to occur, especially in Organic
Cryosol soils where such layers are perennially frozen.

A low potential to reduce acidity is, therefore, predicted
for these systems.

Specific ratings

Approximately two-thirds (64.4%) of the total area of the
province is occupied by soils and geological materials
rated as having a high potential to reduce the acidity of
atmospheric deposition (table 6). A further 21.8 percent
of the area of the province is rated as having a medium
potential, and only 11.3 percent is rated as having a low
potential.

A very large portion of the Plains region, with the ex-
ception of the area covered by some Organic and
Organic Cryosol map units, is rated as having a high
potential to reduce acidity (map 2 in pocket). According
to Green (1970), this physiographic region is underlain
by Mesozoic and some Tertiary clastic sedimentary
bedrock (Rock types Il lll and V; appendix A). More im-
portantly, however, weakly or moderately calcareous
morainal deposits from continental glaciations and as-
sociated glaciolacustrine, lacustrine, and glaciofluvial
sediments overlie the bedrock and are the source of soil
parent materials (Type A; appendix A) over a very large
proportion of the Plains region. Within this large region,
however, there are localized occurrences of glacio-
fluvial or aeolian sands that have low base contents.
These parent materials may or may not be calcareous.
Such areas were given a medium or low rating.

The foothills region is underlain by Mesozoic, and to
some extent, Tertiary clastic sedimentary bedrock
(Rock types Il and Ill). This region has been covered by
Cordilleran glaciations of different vintages (Boydell,
1972; Roed, 1968). The surviving morainal deposits are
generally stony but differ in extent, thickness, and car-
bonate content. Some of these deposits appear to be
sporadically weakly calcareous (Dumanski et al., 1972,
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Table 6. Potential of Alberta soils and geology to reduce the acidity of acid deposition.

Area (% of province)

Map units Soils Low potential Medium potential High potential Total
A, B C,D Chernozem - 1.6 19.8 21.4
E,F,G,H,J Luvisol 0.3 3.1 27.3 30.7
K Solonetz - - 49 4.9
L Solod - - 1.6 1.6
M,N, P Brunisol

Podzol } 3.3 21 3.2 8.6
0.0C Organic | 6.6 13.4 2.3 22.3

Organic Cryosol
R Non-soil 11 1.6 1.1 3.8
T Gleysol - - 3.1 3.1
V) Regosol - - 1.1 1.1
Total 11.3 21.8 64.4 97.5*

* Water bodies account for about 2.5% of the provincial area.

Twardy and Corns, 1980) and in places shallow or
mixed with colluvium. Apparently, bedrock-derived
materials have contributed appreciably to the surficial
materials. On the basis of the properties of the soils and
surficial materials, the acidity-reducing potential in this
area was estimated to be moderate. From the vicinity of
the Bow River and to the south, the glacial deposits ap-
pear to be more consistently calcareous, and the
acidity-reducing potential is estimated to be high.
Ubiquitous glaciations apparently occurred, and
some are still active in places in the Rocky Mountains
region. The resulting deposits are strongly influenced
by the bedrock provenance, which varies from extreme-
ly calcareous to noncalcareous. The acidity-reducing
potential is rated to be high in areas of carbonate rock
materials and the related Eutric Brunisol map units
(N62, N63, N65, N66, N91, and N92), derived from the
calcareous morainal or colluvial materials. It is esti-
mated to be medium in areas of noncalcareous clastic

sedimentary rocks and rock materials of map units R29
and R39, and low in the Dystric Brunisol soils on the
associated morainal and colluvial materials outlined by
map units M91 and M92.

Granite or granite type rocks (Rock type IV) and
associated extremely to very strongly acid sandy
Dystric Brunisol soils prevail in the shield area of north-
eastern Alberta. Their acidity-reducing potential is
rated as low.

A comparison of map 1 with map 2 (pocket) shows
that a greater area of Alberta has a high to moderate soil
sensitivity rating than a low to moderate potential to
reduce acidity. A high rating for soil sensitivity does not
necessarily translate into a low potential to neutralize
acid deposition, because different components of the
soil were used to determine ratings for these two maps.
Sensitive topsoil materials were often underlain by
calcareous subsoil materials throughout the southern,
central, and northwestern portions of the province.
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Appendix A. Abbreviations and symbols.

Taxonomic classes

Letter Abbreviation
in map for
unit taxonomic
symbol class Soil
A B Brown Chernozem
SZB Solonetzic Brown Chernozem
B DB Dark Brown Chernozem
SZDB Solonetzic Dark Brown Cher-
nozem
C BL Black Chernozem
SZBL Solonetzic Black Chernozem
D DG Dark Gray Chernozem
E DGL Dark Gray Luvisol
F.G OGL Orthic Gray Luvisol
H BRGL Brunisolic Gray Luvisol and Pod-
zolic Gray Luvisol
J SZGL Solonetzic Gray Luvisol
K BSS Brown Solonetz and Solodized
Solonetz
DBSS Dark Brown Solonetz and
Solodized Solonetz
BLSS Black Solonetz and Solodized
Solonetz
DGSS Dark Gray Solonetz and
Solodized Solonetz
GSS Gray Solonetz and Solodized
Solonetz
L BSO Brown Solod
DBSO Dark Brown Solod
DGSO Dark Gray Solod
BLSO Black Solod
SODG Solodic Dark Gray Chernozem
M DYB Dystric Brunisol
N EB Eutric Brunisol
o ORG Organic
oC oC Organic Cryosol
P P Podzol
R1 R1 Nonsoil. Carbonate rock and rock
materials
R2 R2 Nonsoil. Intermingled carbonate
and clastic sedimentary rock and
rock materials
R3 R3 Nonsoil. Clastic sedimentary rock
and rock materials
R4 R4 Nonsoil. Granite and Granite type
rock
R5 R5 Rough Broken Land -Mapped on-
ly in the Plains section of the pro-
vince.
T G Gleysol
v R Regosol
Y None Icefields and practically barren

glacial materials

The taxonomic classes that may be of the Order,
Great Group or Subgroup categories and the texture
family classes follow the criteria defined by C.S.S.C.
(1978). The taxonomic class and the texture family
class of the dominant soil are represented in the map
unit symbol by a capital letter and the first number
following the capital letter, respectively. The taxonomic

class and the texture family class of the subdominant
soil are not represented in the map unit symbol. Addi-
tional explanation of the three-digit symbol is given in
the legend of the maps.

Texture family class and soil texture classes
Classes of soil texture as used in the report follow the
criteria defined in C.S.S.C. (1978). Classes of texture
based on the fine earth (<2 mm) fraction of the soil are
used to characterize the texture of the soil of the surface
(0 to 20 cm) fayer. The texture family classes, which
consist of some groupings of the textural classes men-
tioned above and include the coarse fragments in the
soil, are used to indicate the texture of the taxonomic
class of the map unit. In addition, these groupings are
used to describe the texture of the subsoil and the
material below the subsoil.

Texture family classes

SDY Sandy family includes sands and loamy
sands

Includes sandy loams, light
loams and some coarse silt

COL Coarse loamy

loams

FNL  Fine loamy Includes loams, light clay
loams

CLY Clayey Soils with clay content above
35 percent

CSK Clayey Skeletal Clayey with coarse fragment
content above 35 percent

LSK Loamy Skeletal Loamy with coarse fragment
content above 35 percent

SSK Sandy Skeletal Sandy with coarse fragment
content above 35 percent

Soil texture family class in the map unit symbols

The first number following the capital letter in the sym-
bol indicates the texture family class of the dominant
soil as follows:

1 clayey class
2, 3, 4 fine loamy class
5,6 coarse loamy class
7,8 sandy class
9 sandy skeletal, loamy skeletal, or clayey
skeletal class

Kind and chemical properties of the mineral surficial
materials on which the soil occurs

Kind

CL Colluvial materials

EO Eolian materials

FL Fluvial materials

FN Fluviolacustrine materials
GF Glaciofluvial materials

GL Glaciolacustrine materials
LC Lacustrine materials

LT Lacustro till materials




MR Morainal materials
RS Residual materials

Carbonate content

NC Noncalcareous

WC Weakly calcareous - carbonate content less
than 6 percent

MC Moderately calcareous - carbonate content 6
to 12 percent

SC Strongly calcareous - carbonate content 12 to
40 percent

EC Extremely calcareous - carbonate content
over 40 percent

Salinity

NS Non saline

WS Weakly saline - relative term
MS Moderately saline - relative term
SS Strongly saline - relative term

Contrasting substrate if within 100 cm
Rock types

I.  Carbonate rock (limestone, dolomite) or
calcareous clastic sedimentary rocks: shales,
siltstone, sandstone. High buffering capacity.

ll.  Intermingled carbonate rocks (limestone,
dolomite) and clastic sedimentary rocks that are
more commonly fine or medium grained: shale,
siltstone, some sandstone. Some of the clastic
sedimentary rocks are slightly acid to mildly
alkaline in reaction and may include sporadic
calcareous strata. Moderately high buffering
capacity.

lll. Clastic sedimentary rocks: shale, siltstone sand-
stone. More commonly fine or medium grained.
In frequent calcareous strata. Medium buffering
capacity.

IV. Granite or granite type rocks. Low buffering
capacity.

V. Largely alkaline clastic sedimentary rocks: some
of which may be saline to some extent: shale,
siltstone sandstone. High buffering capacity.

Prevalence in the map unit

%*

Minor to subdominant
**  Dominant

Kind and thickness of organic layer on the surface of
mineral soils

L  Organic horizon consisting of fresh or slightly
altered accumulation of plant detrital material

F  Organic horizon consisting of partly decom-
posed accumulation of plant detrital material

H  Organic horizon consisting of considerably
decomposed accumulation of plant detrital
materials
The thickness of these organic horizons is usual-
ly shown collectively. In cases where the
thickness of the H horizon exceeds about 10 cm,
it may be shown separately.

Pt Peat. Where the peat horizon is more than 15
cm and less than 60 cm, it is shown as a surface
horizon. In this report, the degrees of decom-
position are not indicated. If present, this
organic horizon is commonly found on poorly
drained soils such as the Gleysol soils.

Surface soil and subsoil

Horizon nomenclature

Horizon nomenclature in mineral soil follows C.S.S.C.
(1978). In Organic and Organic Cryosol soils, the
materials at the three depths (surface, subsurface, and
below subsurface) are designated as Pt (Peat) or Ptz
(Peat, permanently frozen).

Texture

Abbreviations representing the texture classes based
on the fine earth fraction refer to the averaged soil tex-
ture of the surface layer (0 - 20 cm).

SD Sand Includes sands and loamy sands
SL Sandy loam
LM Loam Includes loams and silt loam

CL Clay loam Includes clay loam, silty clay loam
CY Clay

Organic matter content

L Low <2.0 percent organic carbon content

M  Medium 2.0 - 3.5 percent organic carbon con-
tent

H High >3.5 percent organic carbon content

Soil reaction (pH) classes
These were measured in soil-water mixes.

EA Extremely acid pH <4.6
VSA  Very strongly acid pH4.6105.0
SA Strongly acid pH5.1t05.5
MA Medium acid pH 5.610 6.0
SLA Slightly acid pH 6.1t06.5

N Neutral pH6.6t07.3
MLK Mitdly alkaline pH7.4t07.8
MRK Moderately alkaline pH7.9t08.4

Cation exchange capacity

Cation exchange capacity (CEC) was determined by the
neutral, normal, ammonium acetate method. It is ex-
pressed as cmol(+)kg™ for mineral soils and as
cmol(+)L-1 for Organic and Organic Cryosol soils.
Where data were lacking, their magnitudes are shown
as ranges of values (see below), inferred or ex-
trapolated from areas having similar soils for which data
were available.

L Low <6 cmol(+)kg™
M Medium 6 - 15 cmol(+)kg™!
H High 15 - 25 cmol( +)kg™
VH Very High > 25 cmol( +)kg™
Exchangeable bases

The above discussion for cation exchange capacity ap-
plies equally here. Where data were lacking, values
were inferred from areas having similar soils, and ex-
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pressed as ranges of values as follows:

L Low >6 cmol(+)kg™

M Medium 6 to 15 cmol( +)kg™
H High 15 to 25 cmol( + )kg™
VH Very High >25 cmol(+)kg™

Percent base saturation

Where data were available they are shown. Where they
were not, they were inferred and are expressed as
ranges of values according to the following list:

EL Extremely low <10 percent
VL Very low < 25 percent

L Low 25 to 49 percent
M Medium 50 to 74 percent
H High 75 to 89 percent
VH Very High 90 to 100 percent

Thickness of subsoil

The subsoil thickness shown represents the thickness
of a horizon that constitutes the subsoil or the combined
thickness of the horizons included in the subsoil. Where
two or more horizons are included in the subsoil, the
physical and chemical properties of the more dominant
horizon are shown as properties of the subsoil. Where a
contrasting substratum layer, such as bedrock, occurs
within 100 cm of the soil surface, the depth from the sur-
face soil to the contrasting layer represents the subsoil.

Material below the subsoil

Horizon nomenclature

Horizon nomenclature follows the C.S.5.C. (1978). The
Roman numeral Il prefix identifies B or C horizons in
fine earth materials that differ from those of the subsoil
in mode of origin.

Contrasting layers

This refers to contrasting layers of bedrock that occur
within 100 cm of the surface and are subjacent to the
mineral fine earth soil. Layers are defined according to

their rock type. The symbol D represents the con-
trasting layer while the lower case letters identify it as to
rock type as defined under contrasting substrate.

Drc | Carbonate rocks: limestone, dolomite

Drs I, lll, V Clastic sedimentary rocks: shale,
siltstone, sandstone

Drg v Granite and granite type rocks

Surficial material types

A Carbonate bearing materials of all textures

B Noncarbonate bearing or sporadically weakly
calcareous materials of clayey texture family
class

C  Noncarbonate bearing or sporadically weakly
calcareous materials of fine loamy texture family
class

D Noncarbonate bearing, coarse loamy, sandy, or
sandy skeletal materials

Soil depth

Deep soils: Soils in fine earth materials at least

100 cm deep.

Soils in fine earth materials 25 cm or
more but less than 100 cm deep. Con-
trasting substrata occur within 100 cm
of the surface. Contrasting substrata
consist of weakly consolidated or soft
rock types that commonly are fine or
medium grained.

Very shallow  Soils in fine earth material less than

soil: 25 cm deep over contrasting
substrata of consolidated rock. These
soils are included with areas mapped
as practically barren rock or rock
materials: R1, R2, R3 and R4.

Shallow soils:
(Also shallow
phase soils)

Lithic soils: Similar to shallow soils but the con-
(Also lithic trasting substrata consists of con-
phase soils)  solidated rock.
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Appendix B. (continued)
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Appendix B. (continued)
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Appendix B. (continued)
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Appendix B. (continued)
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Properties of the Surface Layer of the Dominant Soil or the Types of Rocks or
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Properties of the Surface Layer of the Dominant Soil or the Types of Rocks or
Surficial Materials in the Dominant Nonsoil Map Unit Components and their
The sensitivity refers to the relative degree of susceptibility of soils to change in response to effects of

Surficial Materials in the Dominant Nonsoil Map Unit Components and their
Rated Sensitivity Rated Sensitivity

124

- acidic deposition. The rated sensitivity of the dominant soil or nonsoil components represents the
123

rating assigned to the map unit. The symbols H, M, and L (which mean high, medium and low relative

124 categories) are used to describe the sensitivity of these components. The overall rating of sensitivity is

" derived from a combination of comparable ratings of the sensitivity to effects of acidic deposition on tivity to:

12 each of three soil chemistry processes: loss of bases, acidification (change in pH), and solubilization I Snrmithity s

122 122 of aluminum. These ratings are based on the chemical properties: pH, cation exchange capacity and

percent base saturation of the surface soil layer; depth 0-20 cm in mineral soils and 0-40 c¢m in

vt Organic and Organic Cryosol soils. The latter soils are considered as organic material

130 120 (peat)—associated water systems so their assigned sensitivity is based on the chemical qualities of

the system. Combinations of such properties of the surface layer organic material (peat) as pH, cation

119 19 exchange capacity and percent base saturation serve as indicators of these chemical qualities. For
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nonsoil components the buffering properties defined subsequently of the different types of rock and
surficial materials served as the basis for their sensitivity ratings.
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" numbers. The capital letter identifies the taxomic class of the dominant soil and if it is a mineral soil
Tt N - (IO the first number represents its texture family class of the subsoil. The second number is used flexibly
110 lﬁﬁ"? -_L, _L l___ w_ll _ .-_'1_1.'.; _"‘ &% i — ‘ 110

109 R SR ) P < L’ =

to describe other attributes for additional characterization of the map unit. As an example, in the map
unit C31
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H43 LM

SA-MA
H44 LM

MA-SA

SA
SA

MA-SA
‘SA

MA
MA

MA
MA

MA
MA

MA
MA-SLA

SA-MA

MA-SLA

MA-SLA
o

VSA-SA
VSA-MA

VSA-MA
VSA-SA

MA-SLA M-H H
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H45 LM
H46 LM

H47 LM-SL
H91 LM

J11 cL
J13 cL
J14 cL
J15 cLL
J18 LM
J19 LM
K11 LM-CL
K13 M
K14 LM

=
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111 !

LM

L-M
L-M

L-M

L-M

Ui

108 Black Chernozem

Cs=
3 = Fine loamy texture class
: g s wk 1 = Usedflexibly. In this case it indicates that the C31 map unit includes minor areas of Black
i %351,’-" ! G 31- i NG _ _ _— Solonetz soils.
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Comparable 3 digit symbols identify the map units in which nonsoil components are dominant. Each
. of the latter map units are individually defined as shown subsequently.
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Al i 103

K21 LM

K51 SL
K62 SL

Ma2 LM
M1 M

Mo2 LM
Mo3 LM

N42 LM
R29 I

RS54 1l = .
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The three-digit symbol, when followed by a hyphenated postscript number, identifies separate
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delineations of the sample map unit, but in which there may be minor component differenes between
_i 101 the delineated areas. The postscript number is not used in separate map unit delineations where the
g
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delineated areas are similar in their components.
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More detailed individual descriptions of the map units are given in N. Holowaychuk, 1986. Supple-

i ment to: The sensitivity of Alberta soils to acidic inputs and the potential of soils and geology to reduce
i 98
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acidity of incoming acidic deposition. Alberta Research Council, Terrain Sciences Department Open
b - File Report 86-1, 70 pages.
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Taxonomic classes of the dominant soils in map units:
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Brown Chernozem or Solonetzic Brown

Dark Brown Chernozem or Solonetzic Dark Brown

Black Chernozem

Dark Gray Chernozem

Dark Gray Luvisol

Orthic Gray Luvisol*

Brunisolic Gray Luvisol and Podzolic Gray Luvisol

Solonetzic Gray Luvisol

Brown, Dark Brown, Black, and Gray Solonetz and Solodized Solonetz

Black and Dark Gray Solod and Solodic Dark Gray Chernozem
Dystric Brunisol

Eutric Brunisol

Organic

Organic Cryosol (these are Organic soils that are permanently frozen within 50 to 80 cm of the
surface).

_ ; / 85 Podzol
- NI 7 L G N S TES Gleysol
i Y 5 g tuiegn | =t 1 - \ 3
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Map units in which nonsoil components are dominant:
_ / 8 R19
s : A bl 1Gp2i A

3 - 7 . _ T

21

Dominantly carbonate rockland and rock materials with some very shallow soils, <25 cm deep.
80 Rock Type 1.
! 1 R29 Dominantly Intermingled carbonate and clastic sedimentary rockland and rock materials with
£ 87 st cogfty /Lt [ 79 some very shallow soils, <25 cm deep. Rock Type II.
" ; 5 =g, = ) /ALt 45 R39 Dominantly clastic sedimentary rockland and rock materials with some very shallow soils, <25
i ST V4 I s e cm deep. Rock Type Il
SIS ER | e
76 = ; ; % /
2 33-2

R47 Dominantly granite and granite type rockland and rock materials with some very shallow soils,
.. " <25 cm deep. Rock Type IV,

( } = : — / R51 Rough Broken Land. Rock Type V and A surficial materials with inclusions of Brown fine loamy
75 Y . B il T N _ 75 soils.

73 / y i ) :

R52
A 74
B '

Rough Broken Land. Rock Type V and A surficial materials with inclusions of Brown clayey
soils.
|

_ _ ‘ | 73 R53 Rough Broken Land. Rock Type V and A surficial materials with inclusions of Brown coarse
33-4i - B ‘ﬁ - ,
e . ‘ i D S

loamy soils.
2 R54
. : w160 AT =1 . #1 Y

Rough Broken Land. Rock Type Il and B and A surficial materials with variable soils common.
Icefields and practically barren glacial materials.

B . _:é;‘t?np.. 70

: =L Texture family classes
: B \ ~ ' ,‘ 68
=¥ SR 8t _ ; I\ - It is emphasized that the texture family classes identified by the first number in the map unit symbol
! ] 0625 ) e apply to the subsoil portion of the mineral soils and not to the texture of the surface layer. These
| ( 4 i il . { B VP R 86 classes, as used in soil taxonomy, refer to the grain size distribution of whole soil material (fine earth
el AN | Labe L\ : - material and larger grain size particles) whereas texture classes commonly used in describing soils
; it AR K S ey 65 are based on the proportionate contents of sand, silt and clay fractions in the fine earth (<2 mm)
) = 2 o - i ; material. Brief definitions of the texture family classes, their identifying numbers as shown in the map
_ e F 22-5 ¢ - unit symbol and their abbreviations as shown in the table are given.*
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82 1 Clayey class — clay content of material 35 percent or more.
M= ll!" Wk 2,3,4 Fine loamy class — clay content of material 18-35 percent.

i '»':::f e ) & 56 Coarse loamy class — clay content of material <18 percent.
Bl — 0 7,8  Sandy class — material consists of 70 or more percent of sand.
Y F22-2 o _ : N /NI 9 Clayey, loamy and sandy skeletal classes — clayey, loamy or sandy classes with 35 or more
i il = P X vl NTb /. _E24-3/ = - 59 percent of rock fragments or pebbles.
R 1 / g ) i g —T——+——+— 4—— - \ 2 \ ) Wiy [ 22 6 "
TN N e SN L L L) ‘ 227, . 14 - G
iz \ i - ; ‘*-;-‘, e L. —~ = g y . -
! = . ] Z

7 N, — i T | se Rock and rock material types
E i - & . [ - < v

NG
N T ? Sl 1/ \ L 55 | Carbonate (limestone, dolomite) rock or rock materials or calcareous clastic sedimentary rock or
; i v | \—w Y < : E — : : / - rock materials (shale, siltstone, sandstone). High buffering properties.
| AN ok T S e ! ] ) Vi : i i Il Intermingled carbonate rock and noncalcareous clastic sedimentary rock and rock materials.
- Y\ AL ' 3 . s , ' Ak = Moderately high buffering properties.
; I\ = T 50 v A 2 52 Il Clastic sedimentary rock and rock materials, infrequent calcareous strata may be present.
Wi ; s - T s A E o4E - Moderate buffering properties.
e : L N L 4 ol B IV Granite and granite type rock and rock materials. Low buffering properties.
/ = U <0 e | sy } : 50 V  Alkaline clastic sedimentary rock and rock materials. High buffering properties.

=

/
2

.’.

49
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i
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_ il L= \ a7 Surface material types
» _' il !

A Calcareous or mildly alkaline and saline materials. All texture classes. High buffering properties.
i ; =F } 7 _; 7 3 L5 45 Noncarbonate bearing clayey or sporadically weakly calcareous clayey and fine loamy
=i FREeY: }\ i l&- . SE 44 materials. Moderately high buffering properties.
L, [k N L A Largely noncarbonate bearing but in places may be very sporadically weakly calcareous fine
i & ».l ; loamy materials. Moderate buffering properties.

42 D Noncarbonate bearing coarse loamy, sandy, and sandy skeletal class materials. Low buffering
a1 properties.
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B Definitions of Symbols in the Tabular Presentation

Scale 1:2,000,000 (main map)
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Soil texture or type of rock or surficial material

36

The texture classes defined are like those that are commonly used to describe soil texture. These
classes are based on the proportionate contents of the sand, silt, and clay fractions of the fine earth
‘ B2 T ¥ (<2 mm) soil material. |
i e — \ et 34 Medium Sensitivity
A\ T 187-1 - - 5 SD sand or loamy sand
9 SL sandy loam

e 7 [ - LM loam or silt loam \
| =Y ~ CL clay loam or silty clay loam o o
T\ \ : 3 CY clay

&S
30 Pt Peat

I I I (i T T 1
20 0 20 40 60 80 100 Miles

‘Z

Sensltivity to:

& &
& WSS
A a3 The soil texture property is not applicable to Organic or Organic Cryosol soils and the symbol Pt in- @ @
dicating peat is shown instead. For nonsoil components the types of rock or surficial materials defined
\(f -, - 27 previously are shown instead of texture by appropriate symbols defined previously.

e
AR
)

26
\ ; S Organic matter content: expressed as percent organic carbon content
. 5. - \ > 25

=
S
=
=

F12 LM-CL
ol | ; 24 L Low— <20 F13 LM
2, 3 = Y M Medium — 2.0 - 3.5
: : ' . 2 H High — >3.5
et )

F21 LM
Brage: | i ' N . : 7 % sl
=y - 3 ;

L

=
Tk
=

LM
L-M
LM
LM

L-M
L-M

Prepared for

T

F23 LM
N 21 Soil reaction (pH) F24 LM
. ¥ / S 20 EA  Extremely acid — pH <4.6 273 o
‘ »’ : el 19 VSA Very strongly acid — pH 4.6 to 5.0 ?
= K 2142 5 SA  Strongly acid — pH 5.1 10 5.5

F31 LM
S MA  Medium acid — pH 5.5 t0 6.0 , Fa2 LM
3 17 SLA Slightly acid — pH 6.1 to 6.5 B i
. N Neutral — pH 6.6 t0 7.3 oy M
\ i MLK Mildly alkaline — pH 7.4 to 7.8 b ’
i 15 MRK Moderately alkaline — pH 7.9 to 8.4 E35 LM
. g

13 CEC (cation exchange capacity) expressed in cmol (centimoles) per kilogram a5 b
a7 . :
ENVIRONMENT

; : ; i6 of Oraanic C - aoil Fa2 LM
SN " of mineral soil or per litre of Organic or Organic Cryosol soils e el

/ » L Low— <6 cmol /
Environmental Protection Services a —

G31 LM
M  Medium — 6 - 15 cmol 632 LM
i 10 H High — 15 - 25 cmol G33 LM
e 5 VH Very High — >25 cmol ot it
G35 LM
8
s Percent base saturation: G36 LM
Eak A7 G37 LM
N : 5 EL Extremely low — <10 .
by VL Very low — 10 to 24 ﬁg? m
/ 5 L Low—25to049
N1 : g M  Medium — 50 to 74 ggi m
Terrain Sciences Department - : : .= H Hoh T8 ‘
ivisi \ v ; - H35 LM
Natural Resources Division ) kst . s
Alberta Research Council JR29 N\ - 1 o -
o H38 LM
i o & *In several cases two or three numbers were used for the same texture family class in order to provide
L 517 16 15 14 13 12 11 10 a larger number of capital letters- first number combinations necessitated by the large number of uni- i
T30 29 28 27 26 25 24 23 22 21 20 19

LM
que map units. Similarly, two capital letters, F and G, were required for the Orthic Gray Luvisol tax- ki M
onomic class.
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MA
MA-SLA
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SA
MA
MA-SA
SA
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MA
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SA-VSA
MA-SLA
SA-MA
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VSA
MASLA
MA-SLA
VSA-SA
VSA-SA
VSA-SA
MA
SA-MA
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MA-SA

SA-MA
SA-MA
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Potential to Reduce Acidity Attributes and Properties of Dominant Soil and Nonsoil Map Unit Attributes and Properties of Dominant Soil and Nonsoil Map Unit

Components and the Rating of Potential to Reduce Acidity Components and the Rating of Potential to Reduce Acidity
| 126 The rating of the potential to reduce acidity refers to the degree of capability of the map unit compo-
TiEara e { 125 nent to reduce the incident acid deposition acidity before its possible entry into an aquatic ecosystem High Potential Medium Potential
e T__J,f_f_w——?;;_‘—*,‘— as leachate or effluent. The high, medium and low rating of this potential (shown by corresponding
! / 124 symbols H, M, and L) of the dominant soil or nonsaoil component represent the rating assigned to a
4 map unit. Such attributes as depth, content of exchangeable bases, kind of substrate material and the & - & & ° ©
drainage class of soils determine this potential of the soil components. All poorly drained mineral soils @(\ & &" & o o & @“\\\-\ o(«\‘°§~ & rob o e & 9\@
Ll 122 are rated as having high potential. The relative magnitude of the buffering properties of the types of .\b°°¢9° & N &° & S Ry B K & & & & & & R
Tl | f i e rock or surficial materials defined below determine the rating of the nonsoil components. For map & O aé“ o‘fb & 0: Qpb e&\ot‘ & & \"6\\ g°° ® 8‘\ oboo*‘:\o“o b"é\ 3 °,\ Q_a"’ a&\o“ > & o e’(;* °Q°
i {EA- LD+ 3+ units in which Organic and Organic Cryosol soils are dominant the rating is based on the combined R 3085 87 RN - L SF& S &P R TP S & & S < & & p‘\bbﬁ" @& &
i i Al 120 chemical qualities of the organic material (peat) and associated water. A combination of such proper- "&‘9-\“\ ® 006\ °"°<b°’ P O R 9\9‘?‘ Q & "’e-»" & o - & "c,ca‘° c°° o C 5 g\q’e‘ & “'G,}“ &
e 7,\'[\ . ties of the surface layer (0-40 mm deep) of these soils as pH, cation exchange capacity, percent base
S saturation, and content of exchangeable bases serve as an indicator of these chemical qualities of the
1 : NIA : e 118 organic material-water system. A1 CLY w D VH MLK VH VH A H AT1 SDY w D L N VH L A M
S e ] \ - P T S | bl / ! 3 A21 FNL W D H MLK VH H A H B71 SDY w D E N VH L A M
12 e T : 1 w7 The attributes and properties of the dominant soil or nonsoil component of each map unit that -
e p unit that are per
% 4 ! ; : h ; : ! H H A H F11 CLY M SH M-H VSA VL L B, M
*“\‘Z:”;'T"""/:,AKE - tinent to the rating of this po!entlal are defined and shown by appropriate symbols in the tabular ggf :Z:t m g :{ mﬁé ¥H H A H G34 ENL W D M-H VSA LM M-L c M
| '/ ATHABASCA presentation of the map units.
£ A ——— 1115 i A32 FNL W D H MLK VH H A H G35 FNL w D M-H VSA L-M M-L C M
, The Map Unit Symbol AB1 coL w D M MLK VH M A H H41 FNL w D M-H SA M M Bl M
11
; w4 ; . i i B - B, M
13 The map unit symbol is in part connotative. It consists of three digits: a capital letter followed by two 21; gt: w g g: mmtE g: t,r: g : ::i Emt x g m: 22 m m BLIlI M
e = numbers. The capital letter identifies the taxomic class of the dominant soil and if it is a mineral soil '
12 f:\’r"w—{“f, Sapier 112 the first number represents its texture family class of the subsoil. The second number is used flexibly B21 FNL w D H-VH N-MLK VH H-VH A H H45 FNL w D M-H SA M M Bl M
197 ,Tf’[l“ i o 111 to describe other attributes for additional characterization of the map unit. As an example, in the map B22 FNL w D H-VH N-MLK VH H-VH A H H46 FNL w D M-H SA M M B.IlI M
= R \ ;
e ) A unit C31 B23  FNL W b HVH  N-MLK  VH H-VH A H Ma2  ENL w D H SA L ML B M
| —"1 AN L 711 B31 FNL w D HVH  N-MLK VH H-VH A H M76 SDY w SH L MA M L B.C M
s . B S b C = Black Chernozem
3 = Fine loamy texture class B32 FNL W D H N VH H A H M33 LSK w D M SA M M I, M
1 = Usedflexibly. In this case it indicates that the C31 map unit includes minor areas of Black B33 FNL w D H N VH H A H Né2 i i b MH  MASLA  M-H L = -
Solonetz soils. B34 FNL w D H N H-VH H A H N71 sDY W D L SLA-N  H-VH L A M
Comparable 3 digit symbols identify the map units in which nonsoil components are dominant. Each B51 CoL w D M N H-VH M A H R SR W D L S i L i L
of the latter map units are individually defined as shown subsequently. B52 coL W D M N VH M A H N75 SDY w D L SLA-MA  M-H L AD M
T h b b h Ci1 CLY W D VH SLA-N VH VH A H 001 Pt - . M VSA-MA L-M L-M A M
he three-digit symbol, when followed by a hyphenated postscript number, identifies separate dilinea-
tions of the same map unit, but in which there may be minor component differences between the e o W & s o IR i A H ol a4 . ME L veaha L & "
delineated areas. The postscript number is not used in separate map unit delineations where the T
delineated areas are similar in their components. c21 ENL w D H-VH SLA-N H-VH H-VH A H 013 Pt M VSA-MA L-M L-M B M
caz2 FNL w D H-VH SLA-N H-VH H A H 014 Pt M VSA-MA L-M L-M A M
More detailed individual descriptions and characterization of the map units are given in
b - S 5 . 1 P - M VSA-MA L-M L-M A M
N. Holowaychuk, 1986. Supplement to: The sensitivity of Alberta soils to acidic inputs and the poten- cad L w D 1 Sk L H % o o pt M VSA-MA LM LM A M
: ; S 3 . g ek ! C24 FNL w D H SLA-N H-VH H A H 023 t
tial of soils and geology to reduce acidity of incoming acidic deposition. Alberta Research Council,
Terrain Sciences Department Open File Report 86-1. c25 FNL w D VH SLA-N H-VH H-VH A H 031 Pt 5 M VSA-MA L-M L-M A M
" g o % C26 FNL w D H-VH N VH H-VH A H 033 Pt M VSA-MA L-M L-M c M
Taxonomic classes of the dominant soils in map units:
ca27 FNL W D H-VH N VH H-VH A H 034 Pt - M VSA-MA L-M L-M A M
A Brown Chernozem or Solonetzic Brown c28 FNL W D H-VH  N-MLK VH H-VH A H 035 il : i MEANMAS L LM & _
B Dark Brown Chernozem or Solonetzic Dark Brown cat ENL W D H-VH SLA-N VH H-VH A H 042 Pt M VSA-MA L-M L-M c M
C Black Chernozem c32 ENL W D H-VH SLA-N VH H-VH A H 051 Pt - M VSA-MA L-M L-M D M
‘ D Dark Gray Chernozem i n 7 . - - VSAMA W G A -
e E Dark Gray Luvisol C33 FNL w D H-VH SLA-N VH H-V - - -
051 | i F.G Orthic Gray Luvisol* Ca4 FNL W D H SLA-N VH H A H 061 P : M VSAMA LM L-M D M
e e a3 H Brunisolic Gray Luvisol and Podzolic Gray Luvisol C35 ENL W D H-VH SLA-N H-VH H A H 062 Pt M VSA-MA L-M L-M A M
e J Solonetzic Gray Luvisol c36 FNL W D H-VH SLA-N VH H-VH A H 072 Pt M VSA-MA L-M L-M D M
il 92 K Brown, Dark Brown, Black, and Gray Solonetz and Solodized Solonetz :
54 L Black and Dark Gray Solod and Solodic Dark Gray Chernozem Ca1 FNL w D H-VH MA-N H-VH H A H oA 23 ) i m ggﬁZMQ tm tm g m
i i C42 FNL W D H-VH MA-N H-VH H-VH A H 074 Pt
______ M Dystric Brunisol
o N Eutric Brunisol c51 coL W D M SLAN  H-VH M A H 075 Pt - M VSAMA LM L-M D M
‘ 0 Organic c52 CoL W D : MRK 5 g A H 076 Pt M VSA-MA L-M L-M D M
— i"\‘f‘ ocC SOJrgfggg; Cryosol (these are Organic soils that are permanently frozen within 50 to 80 cm of the ool coL W D MoH SLAN VH M-H A H 077 Pt M VSA-MA L-M L-M D.C M
: A 8 ¢ c62 coL W D M SLA-N VH M A H 078 Pt - M VSA-MA L-M L-M D,C M
st £ P Podzol :
Ejos 1 T Gleysol D11 cLY W D VH MA-SLA H VH A H R29 11,8 - - - M
I,. /e T U  Regosol D21 FNL w D H MA-SLA H H B H R39 .c : z : M
o Map units in which nonsoil components are dominant: D22 FNL w D H-VH SLA H H A H R54 1B A M
' X . D23 FNL w D H-VH SLA-N H-VH H-VH A H
R19  Dominantly carbonate rockland and rock materials with some very shallow soils, <25 cm deep.
Rock Type I. E11 CLY W D VH MA-SLA  H-VH VH A H
R29 Dominantly Intermingled carbonate and clastic sedimentary rockland and rock materials with =2 CLY W e HEVH MASLAE — H-VH i 2 "
some very shallow soils, <25 cm deep. Rock Type Il. E21 ENL W D H MA H-VH H A H
et R39 Dominantly clastic sedimentary rockland and rock materials with some very shallow soils, <25 E22 FNL W D H N VH H A H Low Potential
P il ; il o bl ‘ N i -7 1P I v £ ey NI I . cm deep. Rock Type Ill. = =5 W = 3 oo AR & 4 5 G
. R ) S e e S i 5 - SR T A i 4 L L AVA g LS o R47  Dominantly granite and granite type rockland and rock materials with some very shallow soils, g
RS !;1%-?:9‘{@27 S et A — ———— =57 P ' <25 cm deep. Rock Type IV. £ el W 8 G e 2 H i S @“\ 3 @
| I 184 178 ( R51  Rough Broken Land. Rock Type V and A surficial materials with inclusions of Brown fine loamy E34 FNL w D H MA H H A H Dé‘ & @ @og & ® & g\&"’
Jiires soils. E51 coL w D M N VH M A H & 0\5‘\0@& & . & & & & o N
R52 Rough Broken Land. Rock T ici i ith i i & > & 3 & & g N
: g d. Rock Type V and A surficial materials with inclusions of Brown clayey F1o oLy W D HVH MA H H i H q° o S & A &,,Q & Q‘Q' & ,,>\° 6‘00‘9 ¢°‘°:° .&\Q'bo"
it - ) . ) F13 CLY w D H-VH MA H H A H E&E £ & & » FF Lo O F& O FF L
R53 Rough Broken Land. Rock Type V and A surficial materials with inclusions of Brown coarse & L & ° o \J & et 4
[ loamy soils. F21 FNL W D M-H MA H M-H A H
| R54 Rough Broken Land. Rock Type Il and B and A surficial materials with variable soils common. F22 FNL w D M-H MA H M-H A H
? Y. Icefields and practically barren glacial materials. Fo3 ENL W D M-H MA H M-H A H G12 cLY W D M-H EA VL L c L
LSy Texture family classes F24 FNL w D M-H MA H M-H A H G52 coL w D L SA L L D L
: ) . ) ) » ) ) F25 FNL w D H MA H-VH H A H H91 LSK w D M SA L-M L D L
It is emphasized that the texture family classes identified by the first number in the map unit symbol F26 FNL W D M SA-MA H M A H M71 sDY w D L EA L L D L
applies to the subsoil portion of the mineral soils and not to the texture of the surface layer. These
classes, as used in soil taxonomy, refer to the grain size distribution of whole soil material (fine earth F27 FNL W D M SLA VH M A : M72 sDY w D L SA-MA L L D L
material and larger grain size particles) whereas texture classes commonly used in describing soils L ALk W ¥ i e ek it & M75 SDY w D L MA M L D L
are based on the proportionate contents of sand, silt and clay fractions in the fine earth (<2 mm) F31 FNL W D H SA M M A H
material. Brief definitions of the texture family classes, their identifying numbers as shown in the map F32 FNL W D M-H MA-SA H M-H A H m;; §g¥ w g t S:ﬂ:\qﬂA WJ :: D['JA t
; unit symbol and their abbreviations as shown in the tabular presentation are given.* [
| F33 FNL w D H SA H M-H A H o el W 5 i A B N 3 %
i : F34 FNL w D H SA-VSA H H B H
i Gl 1 CLY C.Iayey class — clay content of material 35 percent or more. M91 SSK W D M-L SA-MA L D L
ey St 7 8| o 2,34 FNL Fine loamy class — clay content of material 18-35 percent. F35 FNL W D H MA H-VH H A H
< I‘-T S 56 COL Coarse loamy class — clay content of material < 18 percent. F36 FNL W D 518 MA H-VH H A H Mo2 S8K w D M-L SA-MA [ L D L
el L Shas! \ by i 65 7,8 SDY Sandy class — material contains 70 or more percent of sand. e e W = H MASLA|  H-VH H A H P& LSK W D M-L VSA VL L D L
St (T St — — Al i iy ; P i 2 =
R I—TW . sia 9 CSK g;zynizn?:ﬂft:;bcé?;ss clayey class with 35 or more percent by volume of rock Fao ENL W D H SA M M-H A H et W : : & ) p L
. = i L) LAKE . S
225 N ;c,.‘ s | 63 9 LSK Loamy skeletal class — loamy class with 35 or more percent by volume of rock F51 coL W D M MA M-H M A H oG1 RLBly = M EA-SA ELL L B.C L
) By = F A H
s fragments or pebbles. _ Fs2 coL W D DY e LA M oc2 PPt M EASHS S ELL L c L
9 SSK Sandy skeletal class — sandy class with 35 or more percent of rock fragments or peb- F53 coL w D M SLA-N H-VH M A H 0Ccs3 Pt-Pt, M EA-SA EL-L L A I
61 bles. G11 CLY W D H-VH SA-VSA M-H H B H o s
i t-Pt - - M EA-SA EL-L L A L
60 i Ga1 FNL w D MH MASLA HVH  MH A H 0Cs  PuPt i ; M EASA  ELL L A L
| ; ; i i M-H A H
59 | Carbonate (limestone, dolomite) rock or rock materials or calcareous clastic sedimentary rock 622 EAE W g it = &
or rock materials (shale, siltstone, sandstone). High buffering properties. G33 FNL w D H SA H H A H
= - Il Intermingled carbonate rock and noncalcareous clastic sedimentary rock and rock materials. G36 FNL w D H MA H H A H
e mkml -«:\ f m" 57 Mode_rately_hlgh buffering properties. s inf | 5 G37 ENL W D H MA H M-H A H
AT 56 Il Clastic sedlmengary rock apd rock materials, infrequent calcareous strata may be present. Gag ENL W D H VSA.SA H H 8 H
P8 Moderate buffering properties.
—=t 55 IV Granite and granite type rock and rock materials. Low buffering properties. G51 CcoL w D M SLA H-VH M A H
o .. V! Alkaline clastic sedimentary rock and rock materials. High buffering properties. H31 FNL w D M SA M M A H Lakes Glaciers
= 3 E l:ﬂi o
ot : icial material types H32 FNL W D H VSA L. M A H
: e 53 Subise = H33 FNL w D M-H N VH M-H A H
NS o A Calcareous or mildly alkaline and saline materials. All texture classes. High buffering properties. H34 ENL W D M-H MA M-H M-H A H
i / B Noncarbonate bearing clayey or sporadically weakly calcareous clayey and fine loamy H35 ENL W D M-H SA-MA M-H M-H A H
=S| 3 materials. Moderately high buffering properties. o =i W 5 i ARl M i s .
== | C Largely noncarbonate bearing but in places may be very sporadically weakly calcareous fine : ; T 3 .
g 50 i g i .
5 o loamy materials. Moderate buffering properties. H37 FNL w D H MA-SA  M-H M-H A H Scale 1:2 000 000 (Main map)
=7 R 40 D Noncarbonate bearing coarse loamy, sandy, and sandy skeletal class materials. Low buffering H3as FNL w D M-H MA-SA H M-H A H
e, i i g ~ :
P - 23 5 properties. H43 FNL W D M-H MA-SLA M-H M-H A H 40 0 40 80 120 160 Kilometres
[ initi y i H47 FNL W D MH  MASLA MH M-H A H L l 1 1 1 1 ] 1 1 1 ]
L 6 ) 47 Definitions of Symbols in the Tabular Presentation i e e - 2 ot . b A i
i | 46 i i i [ T T T T T 1
= - s Kind of soil or nonsoil components H71 SDY w SH L SLA L L A H
LN «B-21-5— - - . : 20 0 20 40 60 80 100 Miles
=i B | o == 4 This is implicit in the map unit symbol but in the tabular presentation it is identified as follows: i CLY 1% B HaVH Sty i H A H
AR R :} Mineral soils — appropriate texture family class symbol defined previously. J13 CLY M D H-VH  SA-MA H H A H
R g N € 1-1 Organic or Organic Cryosol soils. Peat symbols. Ji4 CLY M D H-VH  SA-MA H H A H
i Fak N Pt — Peat J15 oLy M D HVH  SAMA  H - A H
ATE B s —— i N a2 Ptz — Peat, permanently frozen. ) ) J16 CLY M D VH MA H H-VH A H
Ll N | ; = . Nonsoil — Rock type. Appropriate symbols defined previously.
s ) \ & 43 Nonsoil — Surficial material type. Appropriate symbols defined previously. J17 CLY M D VH SA M-H H A H
o L0 ) ho~l L B o B T ) " J18 cLY M D H-VH SA-MA M-H H A H
— 3 o ; :n..;.m- 3 N .
e [\«ﬁf Lﬁ‘ﬁ "\_g ° » Soil drainage class J19 CLY M D H SA-MA M-H M-H A H
i Oritgia Lok 7] ey ) . . - N : B A H
P \Wﬁ%ﬁw e 3 Soil drainage class refers to the relative annual patterns of conditions of wetness common to mineral At chY i 2 5 =28 ! g
! i 38 soils. K12 CLY M D H-VH N VH H-VH A H
: W. — Well and rapidly drained class K13 CLY M D N i o A H
Soil is rarely water saturated or saturated infrequently for short periods of time. K14 CLY M D H SA M M A H
M. — Moderately well drained class K21 FNL W D H MLK VH H A H
Soil is water saturated for small but significant periods of time. Koo ENL W D H MLK VH H A H
P. — Poorly drained class K31 FNL W D H N VH H A H
Soil is water saturated for appreciable or prolonged periods of time.
K32 FNL w D H N VH H A H
Soil depth class K41 FNL M D H-VH N H H A H
N K46 FNL M D VH N H H-VH A H
D — Deep soils o » Ka7 FNL W D H N H H A H
Soil profile and underlying fine earth material at least 100 cm deep.
SH — Shallow soils K51 coL W D M N H-VH M A H
Soil profile and underlying fine earth material 25 to 99 cm deep over rock or rock materials. K62 coL w D M N VH M A H
2 g . K71 sSDY w D L MRK VH L A H
Chemical properties of component soils i i N 5 o s H HVH A +
The classes of the following four chemical properties represent averaged values for the soil depth in L12 CLY: M D VH MA-SLA H H-VH A H
mineral soils or the surface layer (0-40 cm depth) in Organic and Organic Cryosol soils. L13 CcLY M D VH MA-SA M-H H-VH A H
CEC (cation exchange capacity) expressed in cmol (centimoles) per kilogram of mineral soil or per L14 CLY M D VH MA H H-VH A H
litre of Organic or Organic Cryosol soil. L15 CLY M D VH SA M-H H A H
L Low— <6cmol N41 FNL w SH H SLA H H I H
M Medium — 6 - 15 cmol N51 COoL W D M SLA-N VH M A H
o i 1510 0 N52 coL W D MRK A H
YR ey High— =25 qomd N62 LSK w D H  SLAMLK  VH H A H
| TNCSAY Sailreaction (pH) ¢ N63 CcOL w D M N-MLK VH M A H
Prepared for i EA  Extremely acid — pH <4.6 NBS LSK W D H N VH H A H
= P VSA Very strongly acid — pH 4.6 to 5.0
SA  Strongly acid — pH 5.1 t0 5.5 NE6 LSK w D H N Vel i i :
MA  Medium acid — pH 5.5 t0 6.0 L2 SDY: A g : alals i }
SLA  Slightly acid — pH 6.1 to 6.5 N91 LSK w D H SLA-MLK  VH H A H
N Neutral — pH 6.6 to 7.3 N92 LSK w D H SLA-MLK VH H A H
i 2 MLK Mildly alkaline — pH 7.4 t0 7.8 i o
0O LA MRK Moderately alkaline — pH 7.9 to 8.4 8?‘1‘ z: ; : m: SEI;SN m:: R‘d’ 5 . . f » I
(PR RN A =i : Potential of Soil and Geology
=t RS ~AT1-2 ’ = 2 E : : -
N R\ AT -2 el Extomelyow — <10 o e R R g Acidi '
= e e NS VL  Verylow — 10 to 24 t R d d t f I
\ ksm!..,N i& = S } L LOVVy— 25 to 49 R52 VA - - - = - H o e uce cl I o ncomln
P KBB2TR B\ M Medium — 50 to 74 RS3 V.A ; 3 : 5 = 1 = _g= mam
ENVIRONMENT = N 4 Han— 751059 Comoay e o w o owk ow ow oA Acidic Deposition, Alberta
. : X e VH  Very High — 90 to 100 T12 CLY P D VH N VH VH A H
Environmental Protection Services Sum of exchangeable bases (Ca, Mg, K, Na), expressed in cmol (centimoles) per kilogram of mineral o Ly = 5 Vi o i i i M
soil or per litre of Organic or Organic Cryosol soil. T14 oLY P D VH N VH VH' A H
A oA S TI5  CLY P D VH  SLAN  VH VH A H Map No. 2
: T16 FNL P D H-VH SLA-N H-VH H-VH A H
H High — 15 - 25 cmol N. Hol huk and R.J. F d
VH  Very High — >25 cmol Ti7 ENL P D H N H H A H . Holowaychuk and R.J. Fessenden
by Kind of substrate T21 FNL P D H-VH  SLAN ~ H-VH H A H Map to accompany Earth Sciences Report 8§-1
T22 FNL B D H N VH H A H The sensitivity of Alberta soils to acidic inputs and
The kind of substrate refers to the type of rock or surficial materials defined previously that underlie T31 CLY P D VH SA H H-VH (0} H the potential of soils and geology to reduce acidity
H i Gl the soils. In Organic and Organic Cryosol soils the substrate shown underlies the peat material which , y of incoming acidic deposition. ALBER‘]'A
Terraln SC|enceS Department gy Y i 3 may range from less than 100 cm to several metres in depth. Appropriate symbols defined previously ;g; ggt z g |£ sxaA MI:H :: g : Published 1986
Natural Resources Division _L o - S =I5 5 identify the type of rock or surficial material. - i £ : e . A zi8 h 5 RES EAR( "H
. T U < IR I pe R SN i : ; :
Alberta Research Council . LN A e eBgel | Lo N : — ) T91 LSK P D M VSA VL L D H COUNCI L
waresTo A | | T Q3 ":.’.7“"‘.’.'"9:'3"}7"' Y & Bq = T T oe .
e B2i2| | A ] —B 233 2211 ) Red(s u13 cLY M D VH N VH VH A H
(e Q Pl e e L I ! h b d for th texture family class in order t ide a | Ll FNL M B RAVHES N AMRISSEY i A H
Lane | > T 30 19 18 17 16 15 14 n severai ca§es two Ol’.t ree numbers W?I’B !JSS or E same texture tamily class in order to proviae a‘aljger . L Bon
26 25 24 23 22 2 number of capital letters-first number combinations necessitated by the large number of unique map units. Similar- ua1 ENL M D H N VH H A H Cartography by Alberta Research Council, Natural Resources Division
ly, two capital letters, F and G, were required for the Orthic Gray Luvisol taxonomic class. UB4 coL W D A MRK _ . A H Graphic Services, J.K. Matthie Terrain Sciences Department






