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PREFACE

Soil surveys have been ongoing in Alberta since the early 1920’s. Their purpose is to
provide basic information on the province’s soil resources. Most of the settled portions of
Alberta have been covered by generalized, small scale, soil surveys. Yet several areas re-
quire resurvey and updating to current standards, particularly those areas covered by the
earliest surveys. In recent years, resurveys that provide greater detail have been con-
ducted within the boundaries of local administrative areas, usually the county or
municipal district.

The Municipality of Crowsnest Pass and most of the Municipal District of Pincher Creek
were initially included in the early "Soil Survey of the Lethbridge and Pincher Creek Map
Sheet” (Wyatt ef al. 1939). During the 1960°s, parts of southwestern Alberta were resur-
veyed by Agriculture Canada personnel, again at a generalized scale, to provide informa-
tion for the Canada Land Inventory maps. This resurvey covered the Municipality of
Crowsnest Pass and part of the Municipal! District of Pincher Creek. But the basic soil
information was never fully correlated and published.

In 1985 the soil survey of the Pincher Creek-Crowsnest Pass area was initiated. It is one
in a series of survey projects to update the soil information for somthwestern Alberta.
The others include Warner County (Kjearsgaard ef al. 1986) and Cardston M.D. (Brierley et
al. In press). This soil information complies with semi-detailed level (Survey Intensity
Level 3) specifications (E.C.S.S. 1987a). Field work on the Pincher-Crowsnest project was
completed in 1987,
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ABSTRACT

The Pincher Creek-Crowsnest Pass area, located in the southwestern corner of Alberta, in-
cludes the Municipal District of Pincher Creek {No. 9) and the Municipality of Crowsnest
Pass. Approximately 270 000 ha were mapped at a scale of 1:50 000 to show landscape
relationships and the distribution of soils classified at the series level in the accepted
Canadian taxonomy:

The recognized soil series and equivalents, taxadjuncts and variants, were organized into
78 soil units, each representing a geographic grouping of soils. The soil units were sub-
divided into 126 map units according to repeating topographic classes, Map units repre-
sent segments of the landscape that can be seen on the ground and delineated on a map.
Thirteen miscellanecus units were added to bring total mapping units for the area to 139,
excluding water bodies. .

The main part of this report briefly describes the location and extent, population and
land use, physiography, climate, vegetation, and surficial geology of the survey area. Soil
classification and mapping procedures are outlined, and the generalized distribution of
soils is described in terms of physiographic subdivisions. Soil degradation, with emphasis
on erosion, is also briefly described.

Appendices provide more detailed technical and descriptive information. Soils are
described at the most detailed level of classification, the series level, in Appendix A. The
soil, map and miscellaneous units are described in some detail in Appendix B. Appendix
C contains interpretive and land capability information for selected agricultural land
uses, namely arable agriculture, irrigation and rangeland. A glossary of terms used
throughout the report is provided in Appendix D.
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GENERAL DESCRIPTION OF THE AREA

LOCATION AND EXTENT

The Pincher Creek-Crowsnest Pass survey area covers approximately 271 000 ha (668 000
ac) nestled against the Rocky Mountains in southwestern Alberta (Fig. 1). It occurs within
latitude 49° 05 and 49° 55'N, longitude 113° 30’ and 114° 45W. Two locally adminis-
tered areas are included - the Municipal District of Pincher Creek (M.D. No. 9) and the
Municipality of Crowsnest Pass.

All of Pincher Creek M.D. except the Peigan Indian Reserve (No. 147) was surveyed. The
mapped area is nearly 248 Q00 ha (612 000 ac).

The boundary of the Municipality of Crowsnest Pass has changed several times in the last
few decades and is still tentative. This soil survey covers the area recorded by the
Municipality’s 1986 land ownership map, plus 15 sections (3900 ha) around Grassy Moun-
tain and Gold Creek and 2 sections (500 ha) south of Burmis. The added areas were once
part of the Municipality and were included in an earlier unpublished soil survey. The
mapped area of the Municipality of Crowsnest Pass plus associated lands totals nearly
23 000 ha (56 000 ac).

POPULATION AND LAND USE

The population of the surveyed area was 14 095 in 1986 (A.BSM., pers. comm. 1988)1.
Slightly over one half (7183) were located in Pincher Creek M.D. (excluding the Peigan
Indian Reserve), the remainder (6912) in the Municipality of Crowsnest Pass.

In the Municipality of Crowsnest Pass, most of the populace resides in five towns or vil-
lages: Bellevue, Blairmore, Coleman, Frank, and Hillerest. The largest town in Pincher
Creek M.D. is Pincher Creek (pop. 3800).

Agriculture has provided the impetus for this soil survey and is important in Pincher
Creek M.D. 1In 1986, 440 farm and ranch operations with over $2500 gross annual farm
sales were headquartered in the M.D. (Alberta Agriculture, Statistics Branch, pers. comm.
1988). About 67% were mainly dependent on cattle, 15% on wheat and other small grains.

Cultivated land headquartered in Pincher M.D. in 1986 was about 31% of total farm and
range lands (Alberta Agric., Stat. Br., pers. conyn. 1988). This varied from about 10% in
the northern part of the M.D,, including the Porcupine Hills, to nearly complete coverage
on the Cowley Basin (Fig.2). Only about 1% of cultivated land was irrigated. Roughly
28% of cultivated land was used for forage production. Pasture land headquartered in
Pincher M.D. in 1986 was about 69% of total farm and range lands. Pasture land includes
improved and unimproved pasture and woodland grazing areas.

Other industries are perhaps more important to the M.D. of Pincher Creek economy than
agriculture. The natural gas industry currently constitutes about 60% of its tax base (M.D.
of Pincher Creek, No. 9, pers. comm. 1988). Tourism dollars including those gained by
non-commercial hunting and fishing are also important.

1. Extracted from Statistics Canada data by Alberta Bureau of Surveying and Mapping. Edmonton, Alberta.



Agriculture is of little economic importance in the Municipality of Crowsnest Pass. Graz-
ing, especially woodland grazing, is likely the most important of the agricultural in-
dustries. Coal and related support industries are ranked number one (Municipality of
Crowsnest Pass, Economic Development, pers. comm. 1988). The lumber industry and
tourism are also important. The area has a sulfur plant, a limestone quarry, a large con-
struction company, and is trying to attract manufacturing industries. Rail and truck
transportation is important since the area straddles one of Canada’s three main corridors

through the western mountains.
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Figure 1. Location map of the Pincher Creek-Crowsnest Pass area, and other soil surveys in Alberta.



PHYSIOGRAPHY AND BEDROCK GEOLOGY

The Pincher Creek-Crowsnest Pass survey area spamns or touches six physiographic dis-
tricts, based on the physiographic subdivisions of Alberta (Pettapicce 1986). The six dis-
tricts (Fig. 2) are: Front Ranges, Clark Range, Southern Foothills, Cardston Plain, Por-
cupine Hills, and Three Rivers Plain. Right additional subdivisions, called subdistricts,
were differentiated for this project (Fig. 2). They were distinguished on the basis of dil-
ferent geologic, geomorphic, topographic, and soil patterns.

The Front Ranges and Clark Range belong to the Rocky Mountains Region, the Southern
Foothills to the Rocky Mountain Foothills Region. All three are part of the Canadian
Cordilleran Division (Pettapiece 1986). The Cardsten Plain, Porcupine Hills, and Three
Rivers Plain belong to the Southern Alberta Upland Region which is part of the Interior
Plains Division,
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Climate, soils, topography, and surficial matertals are extremely variable due to the
physiographic extremes across the survey area (Fig. 3). Nowhere else in Alberta do Dark
Brown soils of the semi-arid plains exist within 50 km of well developed Luvisolic soils
on subhumid mountain slopes under coniferous forest.

The Cardston Plain District

The Cardston Plain {Pettapiece 1986) is an extensive, level to gently sloping plain (Fig. 2).
It stretches westward from the Brocket and Springridge areas past Pincher Creek townsite
(Fig. 4) to the Cowley-Lundbreck area, then northward in the Oldman R. basin to the
Maycroft area.

Elevations range from about 1050 m (3500 ft) in the Brocket arca to 1350 m (4500 ft) in
the Maycroft area. Despite this overall range, local relief ranges from a few meters to
about 90-120 m (300-400 ft) next to deeply incised river valleys. Relatively soft bedrock
strata, belonging to the Willow Creek, Brazeau and Porcupine Hills formations (Fig. 5;
Green 1972), contribute to the very subdued terrain. Prominent bedrock controlled ridges
and hills, like the ridge southwest of Cowley, exaggerate local relief, but are actually out-
liers of the Southern Foothills and Porcupine Hills.

The Cardston Plain district can be subdivided, on the basis of surficial materials and soil
patterns, into lower and upper sectors or subdistricts.

The Cowley Basin, or lower sector, subtly rises io an elevation of nearly 1200 m (3900 ft),
equivalent with the 2HA-3H agroclimate boundary (Fig. 14). This glacial lake basin is
dominated by fine textured glaciolacustrine sediments. Local relief is negligible across
the level, undulating and inclined landform surfaces, except where cut by deeply incised
river valleys. Virtuaily all of the area is cultivated, and its dominant soils are eroded
Black and Dark Brown. Native vegetation, although rarely present, is fescue grassland.
Lakes and sloughs are not common; most occur in the Fishburn area near Rouleau Lake.

The Cow Creek Bench, or upper sector, extends northward from Lundbreck to the
Maycroft area, above abour 1200 m (3900 fi). Major surficial materials are
glaciolacustrine sediments in low lying basins, mixed till plus glaciolacustrine deposits,
glaciofluvial and related ice contact deposits near river valleys, and till on the flanks of
adjacent districts. Landforms have undulating, inclined, ridged, and, occasionally, hum-
mocky or rolling surface expressions. Cultivation is common, and a variety of Black soils
are characteristic, including some which have been eroded. Native vegetation, where
present, is fescue grassland. Very few lakes and sloughs are present.

The Three Rivers Plain District

The Three Rivers Plain is much like the Cardston Plain, differing mainly in surficial
materials. Medium textured fluviolacustrine and fluvial deposits or medium to fine tex-
tured glaciolacustrine sediments, sometimes overlying till, are important. Only the
northwestern tip touches the survey area, at about 1050 m elevation in the Brocket area
(Fig. 2). Most is cultivated and the soils are eroded Dark Brown,

The Porcupine Hills District

The Porcupine Hills (Pettapiece 1986) form a conspicuous rasp-like cluster of hills (Fig. é)
in the northeastern part of the survey area (Fig. 2). Very gently dipping sandstone and



shale strata of the Porcupine Hills Formation underlie the arca (Fig. 5; Green 1972, Bealy

1975).
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Figure 3. Schematic west to east cross-section showing physiographic. climatic, and soil variability across the survey area.



Elevations range from about 1200 m (3900 ft) where the Porcupine Hills meet the
Cardston Plain to 1650 m (5400 ft) along the M.D. boundary at the head of Cabin Creek.
Local relief varies from about 250 m (800 ft) near the M.D. boundary to 150 m (500 ft)
around the margin of the Porcupines and on outliers. A dense network of small, usually
seasonal streams drain the area. Very few sloughs and lakes are present; many streams
have been dammed to provide water for livestock.

A discontinuous veneer to blanket of mixed till covers the ridges and hills. Deeper tills,
sometimes with fluvial fan and apron overburden, occupy many of the valleys. The tills
are medium textured with variable coarse fragment content (2-35%). Mixed
glaciolacustrine and till deposits extend from the Cardston Plain into valleys and
benchlands around the margin of the Porcupines. These are fine to medium textured.

Native vegetation for most of the southern Porcupine Hills is fescue grassland. Most of
gentler sloping terrain in the valleys and benchlands at the edge of the Porcupine Hills
has been cultivated. A variety of Black soils, including some which have been eroded, are
characteristic of grassland and cultivated sectors, In the driest windiest locales across the
south end of the Porcupines, soils often have very thin topsoil (Ah horizon),

Relatively steep, north- to cast-facing slopes along the M.D. boundary are covered by
Douglas fir forest that includes spruce on the moistest sites. Associated soils, Orthic Dark
Grays and Dark Gray Luvisols, have weakly leached, grayish topsoil (Ahe horizon).

The Sonthern Footkills District

The Southern Foothills (Pettapiece 1986) feature long, low, roughly paraliel ridges with a
general southeast-northwest orientation (Fig. 7). Intricately faulted and folded rocks of
the Brazeau Formation, Alberta Group and various other Mesozoic formations (Fig. 5;
Green 1972) control this ridged pattern. Faulted and folded bedrock is the result of tec-
tonic activity - the same if perhaps less powerful mountain-building forces that formed
the more impressive mountain structures to the west. The foothills constitute the eastern
fringe of this orogenic zone (Fig. 2).

Figure 4. Pincher Creek townsite on the Cardston Plain. Note the Porcupine Hills in the right background,
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Weathering and erosion, including glacial activity, have further modified landscapes by
wearing down uplifted structures. Sandstones tend to be more resistant to erosive forces
than are shales and other fine-grained rocks, and generally form the ridges in the
foothills. Bedrock under the highest, most rugged parts of the Southern Foothills, called
the Byron-Carbondale Hills subdistrict, is dominantly sandstones of the Alberta and Blair-
more groups (Price 1962). These are shown as the Alberta Group and undivided Lower
Cretaceons plus Jurassic rocks in Fig. 5.

Valleys, benchlands and other lower lying areas tend to be cut into shales and other reces-
sive tocks. The most muted or subdued foothills topography occurs on the Beauvais Lake
Upland and Goose Lake Bench (Fig. 2). They are underlain by Brazeau Formation and
Alberta Group rocks (Fig. 5), dominantly shales. In the Southern Foothills, Green’s (1972)
Brazeau Formation is equivalent to the Belly River Formation identified by Price (1962).

The Goose Lake Bench Subdistrict (Fig. 2) is the most subdued part of the Southern
Foorhills. Elevations range from about 1200 m (3900 ft) at the edge of the Cowley Basin
to nearly 1300 m (4300 ft) on the few bedrock controlled ridges. Local relief is about 60
m, ranging up to about 90 m along the Waterton R. valley. With these features the Goose
Lake Bench resembles, and is transitional to, the Cardston Plain. However, a deep mantle
of unconsolidated deposits, mainly continental till, overlying slightly faulted or folded
bedrock are traits shared with the foothills belt. An extensive hummbocky to undulating
moraine, dotted with numerous potholes and sloughs, is a major feature of the subdistrict.
Till-glaciolacustrine mixtures are also common.

The Goose Lake Bench is characterized by fescue grassland occurring under various Black
soils. But favorable topographic, climatic and soil conditions have promoted extensive
cultivation, more than in any other part of the foothills.

The Beauvais Lake Upland Subdistrict is slightly more rugged than the Goose Lake Bench.
Average local relief, crudely estimated from incised valley bottoms to the tops of ridges
and hills, is about 200 m (700 ft). Elevations range from about 1250 m (4100 ft) at the
edge of the Cow Creek Bench to 1600 m (5300 {t) on some ridges. Bedrock is often par-
tially masked by deep to shallow tills of continental, mountain or mixed origin. Till-
glaciolacustrine mixtures and ice contact deposits arc also important. Most surficial
materials are calcareous. However, low lime materials are common in the Gladstone Val-
ley and Pecten areas.

Vegetation and soils vary substantially across the Beauvais Lake Upland. The eastern
fringes, being driest and warmest, are characterized by fescue grassland with various
Black soils. Westward, the grasslands grade into aspen parkland with mixtures of Black
and Dark Gray soils. As conditions become still cooler and moister to the west, parkland
grades to lush aspen forest, then to mixedwood forest, and eventually to lodgepole pine
forest. Leaching in the topsoil also increases, and the soils grade from Orthic Dark Gray
to Dark and Orthic Gray Luvisols.

The Byron-Carbondale Hills Subdistrict is by far the most rugged part of the Southern
Foothills. Average local relief is 300-400 m (1000-1300 ft), maximum relief about 520 m
(1700 ft). Maximum elevations are 1842 m (6043 ft) on Byron Hill, about 1860 m (6100 ft)
on an unnamed hill near Maycroft. Shallow to deep tills, mainly of mountain origin,
mantle the bedrock hills and ridges and occupy the valleys. These tills tend to be non- to
weakly calcareous in the Burmis area and south, weakly to strongly calcareous north of
Burmis to the Maycroft area. Discontinuous colluvial and fluviceolian deposits thinly
cover the till in the steepest, noncalcareous lerrain.



Figure 6. Southwestern margin of the Porcupine Hills near Tanner.

Figure 7. Southern Foothills landscape near Maycroft.

South of Burmis, the Byron-Carbondale Hills are characterized by an intricate, strongly
contrasting pattern of vegetation and soils (Fig. 8). Steep northerly to easterly aspects are
dominated by Douglas fir or mixed coniferous forest and Dystric Brunisols. Steep south-
to west-facing slopes have shallow soils, mainly Dark Browns, and Montane grassland
vegetation. Gentler slopes that skirt the ridges are generally covered by mixedwood or
mixed coniferous forest. Associated soils are mainly Gray Luvisols or Dark Grays.

North of Burmis, both the Beauvais Lake Upland and Byron-Carbondale Hills are much
drier (Fig. 9), on an equal elevation basis, than counterparts to the south. Grassland as-
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sociated with Black and similar soils dominate this "rain shadow” area. Aspen and mixed-
wood forest plus associated "gray” soils occur in small isolated pockets and in a narrow
strip along its western edge on the flank of the Livingstone Range.

A dense network of small to large streams drain the Southern Foothills. This district also
contains more lakes and sloughs than any other in the survey area. Lees Lake and
Becauvais Lake are some of the important recreational lakes. Other named lakes represent
include Horseshoe Lake, Kesler Lake, Fish Lake, Daigle Lake, Margaret Lakes, Harland
Lakes, Marr Lake, Marna Lake, Lynch Lakes, Goose Lake, and Hudson Bay Lake.
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Figure 8. Characteristic vegetation pattern of the Byron-Carbondale Hills: coniferous forest on northerly aspects,
grassland on steep southerly aspects where the soils are shallow,

The Front Ranges District

The Front Ranges (Pettapiece 1986) feature long, high, roughly parallel ridges with a
general southeast-northwest orientation. The western end of the survey area lies in the
Front Ranges (Fig. 2). As in the foothills, bedrock has been faulted and folded. In the
Front Ranges, powerful tectonic forces have moved slabs of sedimentary rock several
kilometers east or northeast, usually causing older rocks to overlap younger (Beaty 1975).
Subsequent erosive processes have left most of the area with moderately steep slopes and
moderate relief, mainly where underlain by relatively soft bedrock.

The Grassy Mountain Ridges Subdistriet is characterized by such subdued topography, and
resembles the Byron-Carbondale Hills of the foothills. Relief ranges from about 250 to
500 m {800 - 1600 fr).

Underlying bedrock is mainly Lower Cretaceous plus Jurassic rocks with lesser amounts
of Alberta Group and Brazeau Formation (Fig. 5; Green 1972). Most rocks are non- to
weakly calcareous sandstones and shales. Shallow to deep, non- to weakly calcareous
medium textured, gravelly tills are draped over the bedrock ridges.

The Grassy Mountain Ridges are almost completely vegetated, in sharp contrast to the
more rugged limestone ridges (Fig. 10). The vegetation is predominantly lodgepole pine or
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lodgepole pine-Douglas fir forest on lower slopes, Engelmann spruce-subalpine fir forest
at the highest elevations. Grassland and shrubby grassland patches may be present on
some southerly aspects in association with shallow soils. Orthic Gray Luvisols dominate
the lower slopes, Dystric Brunisols the higher slopes.

Figure 9. Grassland dominates the driest part of the Byron- Carbondale Hills up to the edge of the Front Ranges, here the
Livingstone Range north of Burmis.

The High Rock Ridges Subdistrict represents the most striking features in the Front
Ranges. These are the rugged mountain ridges and peaks associated with hard limestone
and related rocks, mainly of Upper Paleczoic age (Fig. 5). Steep sides and substantial
relief, ranging from about 500 to 1100 m (1600-3600 ft), are typical. The maximum eleva-
tion in the survey area, 2549 m (8364 ft), occurs in this subdistrict, on Mount Tecumseh.
Mountain tops are normally rugged and rocky with little or no vegetative cover. The
mountain walls have a mantle of colluvium on upper to mid slopes, till on lower slopes;
both are calcareous. Shrubby vegetation, often with scattered trees, near the mountain
tops grades to closed coniferous forest below. Associated soils are mainly Eutric Brunisols
in the colluvium, Gray Luvisols in the till.

A dense network of small to large streams, all tributary to the Crowsnest River, drain the
Front Ranges portion of the survey area. Very few lakes are present; most occur near
Crowsnest Pass. Island Lake, Crowsnest Lake and an unnamed lake on the northwest arm
of Allison Cr, are some important recreational lakes.

The Clark Range District

The Clark Range (Pettapiece 1986) is like the Front Ranges, differing mainly in bedrock
types and structure. Various Precambrian formations, combined as the Purcell Group
(Fig. 5), dominate the area. Rock units include limestones, argillites, sandstones, siltstones,
and minor andesites (lava). Geologic structures are also complex. The area is dominated
by a great mass of high mountain structures carved at different angles by deeply incised
valleys. Also, the southcast-northwest trend of mountain ridges and valleys found in the
Front Ranges is not at all apparent in the Clark Range.
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Figure 10. Rounded forest covered hills underlain by Mesozoic strata {middle ground) are contrasted with the rugged lime-
stone ridge (Livingstone Range) behind (background and left middle ground).

The irregular southwestern boundary of Pincher Creek M.D. touches the Clark Range in
several localities. The boundary crosses long, lower mountain slopes at about 1500 to 1600
m (5000-5500 ft) elevation. Most of these areas are covered in mixedwood or lodgepole
pine forest and have Dark Gray Luvisol soils.

Major River Valleys

The Maunicipality of Crowsnest Pass straddles the Crowsnest River valley, a major
erosional-depositional feature that slices across the Southern Foothills and Front Ranges
structures (Fig. 11). Other major disruptions to the general continuity of the foothills and
mountains inciude the Oldman and the Castle-Carbondale river valleys (Fig. 2). Several
other creek valleys, too small to show on the generalized map, also cut across these siruc-
tures. In the Front Ranges, several smaller valleys, oriented roughly parallel to the moun-
tain structures, are tributary io the Crowsnest.

Glaciofiuvial terraces and modern fluvial floodplains dominate the valley floors that com-
prise this subdistrict. Benchlands, best expressed in the upper segment of the Crowsnest
valley, are characterized by hummocky ice contact deposits, sometimes overlying bedrock
at shallow depths. Most materials are strongly to extremely calcareous, except in the
Castle-Carbondale valley. Terrace risers and the steep erosional scarps between
benchlands and bottomlands are also evident.

Grassland vegetation with Rego, Calcareous and Orthic Black soils dominate the
glaciofluvial terraces and many of the ice contact landforms. Regosolic soils and weakly
developed Eutric Brunisols are common in the recent deposits, usually occurring under
cottonwood-aspen-grassland vegetation. The benchlands of the upper Crowsnest valley are
characterized by Douglas fir and mixedwood forest dotted with patches of grassland. As-
sociated soils are Eutric Brunisols and various Blacks. Lodgepole pine forest and Orthic
Gray Luvisols characterize the upper benchlands and extend onto lower mountain walls.
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Figure 11. Town of Coleman nestled in the Crowsnest River valley which cuts across the Front Range structures. Moun-
tain peaks of the Flathead Range dominate the background.

DRAINAGE SYSTEMS

The Pincher Creek-Crowsnest Pass area drains eastward into the Hudson Bay via the
South Saskatchewan River system. Drainage waters exit the survey area via two sub-
systems, the Oldman and Waterton river drainages, that join near Ft. Macleod. A subtle
divide extending northeast from Pincher Ridge near Pecten to the Springridge area
separates the two drainages (Fig. 12).

The southeastern quarter of the survey area is drained by the Waterton River and several
tributary creeks. Some major creeks that emanate from the Clark Range are Galwey, Cot-
tonwood, Dungarvan, Yarrow, and Drywood. Foothills Cr. begins in the foothills. A
major on-stream reservoir, the Waterton Reservoir, occurs in this drainage, just east of
Twin Butte on the Waterton R.

The northern and western three-quarters is drained by the Oldman River and two major
tributaries, the Crowsnest and Castle rivers. Numerous streams, cmanating from all
physiographic districts above the Cardston Plain join these rivers. A dam is presently
being constructed on the Oldman River near Summerview. When completed in the near
future, parts of the Oldman, Crowsnest and Castle river valleys will be flooded to create
the Three Rivers Reservoir.

The whole area is strongly dissected by the intricate network of rivers and creeks (Fig.
13). Many are deeply incised into surficial materials and underlying bedrock, and cut
across the physiographic structures. Problems arise in providing adequate access among
the various isolated localities. Transportation routes must be carefully planned.
Numerous bridges are often required, usually at substantial expense.
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Figure 12. Drainage systems of the Pincher- Crowsnest area.

CLIMATE

Climatic data for the Pincher-Crowsnest area are scarce,
physiographic complexity (Fig. 3).
berta clearly indicate that the area has a continental macroclimat

Tp4

gspecially coansidering its
Data from ten long term stations in southwestern Al-
- one with short, cool

summers and long, cold winters. Extreme temperature differences of about 75 to 88 °C,
and precipitation regimes characterized by summer maxima at most stations, indicate con-

2. Difference between extreme maximum and extreme minimum temperatures recorded for cach station,
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tinental climate. Frequent chinook winds, however, offset the severe cold of winter, and
the area has milder mean winter temperatures than others to the north and east.

Air masses and weather systems that migrate across western Canada at mid laritudes con-
trol the macroclimate. However, the predominant southeast-northwest orientation of
mountainous terrain significantly modifies it.  Distribution of precipitation, winds,
radiant energy, and local air masses is influenced, creating substantial climatic variation
over short distances.

Figure 13. Vaileys like that of the Waterton R. have esthetic appeal but dissect the area into isolated parcels.

Tables 1 and 2 show selected temperature and precipitation data for ten long term stations
in southwestern Alberta. Unfortunately, much of the physiographic and climatic
variability is poorly represented. Extrapolation of climatic information is therefore
necessary to map soils, vegetation or other entities based on climatic parameters. Con-
versely, soil, vegetation and physiographic information can be used to infer climatic
parameters. Such a cyclic sequence was used in the Pincher-Crowsnest area to create a
generalized map of agroclimatic classes (Fig. 14).

Agroclimatic Classes

Agroclimatic classes provide the basis for a new land capability classification for arable
agriculture in Alberta (A.S.A.C. 1987). The classes arc based on an energy component and
a moisture component. The energy component is termed "effective growing degree days”
shortened to EGDD. EGDD is defined (A.A.A.C. 1987) as accumulated growing degree
days above 5°C, beginning on the first of five consecutive days with mean temperature
above 5°C, and ending on the average date of the first fall frost (0°C). Calculations in-
clude adjustments for daylength (latitude) and diurnal temperature range.

The moisture component is termed “growing season precipitation minus potential
evapotranspiration®, shortened to P-PE. P-PE is defined as monthly total precipitation (P)
minus monthly potential evapotranspiration (PE) from May 1 to August 31 (A.AAC.
1987). Calculations include adjustments for timing and water use curves.
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Lands in the survey area belong to one of seven agroclimatic classes or subclasses. The
classes indicate degree and kind of limitations for arable crop production. A number be-
tween 2 and 7 shows degree of limitation, measured against the standard, class 1, which
has no limitations. There are no class 1 lands in Alberta. Limitations are due to aridity
(A) or lack of adequate heat units (H), or both when equally limiting (AH or HA).

Table 1. Selected temperature (OC) and growing season data for ten southwestern Alberta stations (Atmospheric Enviro-
ment N.d., 1982b7),

Mean May-Sept.

Station & Agroclimate’ Annual Mean FFP*

Elevation & Soil Zone Temp. Temp. EGDD> (days)
Lethbridge A (929 m) 2A, Dark Brown 53 15.6 1520 124
Fort Macleod (650 m) 2A, Dark Brown 54 15.3 1483 125
Cardston (1154 m) 2AH, Black 48 14.2 1273 111
Pincher Creek (1155 m) 2AH, Black 4.4 13.6 1231 106
Cowley (1189 m) 3H, Black 3.8 12.9 1088 83
Caldwell (1311 m) 3H, Black 4.2 13.1 1079 96
Carway (1359 m) 4H, Black 3.9 12.7 1016 87
Coleman (1341 m) 5H, "Black" 3.2 11.9 730 46
Castle RS (1364 m) 6H, Gray Luvisol 2.9 11.5 622 39

Notes: 1. Computer extracted in 1985 by Alberta Energy and Natural Resources personnel.
2. Agroclimatic classes as defined by A.S.A.C. {1987).
3. EGDD = effective growing degree days, defined and calculated by A.A.A.C. (1987).
4. FFP = Frost-free period; mean days between the last spring and first fall frosts (0°C), recorded from 1951 to
1980 (Atmospheric Environment 1982b).

Agroclimatic class 2AH is slightly limiting to arable agriculture. For this survey, class
2AH was divided into two subclasses - Subelass 2AH in which aridity is slightly more
limiting than heat units, and Subclass 2HA in which the energy factor is slightly more
limiting than aridity.

Table 2. Selected precipitation data (mm) for ten southwestern Alberta stations (Atmosphetic Environment N.d.).

Mean May-Sept.

Station & Agroclimate Annual Mean % as

Elevation & Soil Zone Precip. Precip. P-PE! Snow
Lethbridge A (929 m) 2A, Dark Brown 423 257 -410 36
Fort Macleod (950 m) 2A, Dark Brown 434 262 -400 34
Cardston (1154 m) ZAH, Black 550 312 -345 42
Pincher Creek (1155 m) 2AH, Black 543 304 -362 45
Cowley (1189 m) 3H, Black 515 262 -410 39
Caldwell (1311 m) 3H, Black 723 362 -250 51
Beaver Mines (1286 m) 4H, Black 645 314 -305 47
Carway (1359 m) 4H, Black 515 285 -318 47
Coleman (1341 m) S5H, "Black" 569 265 -378 38
Castle RS (1364 m) 6H, Gray Luvisol 852 325 -363 50

Notes: 1. P-PE = scasonal precipitation minus potential evapotranspiration, defined and calculated by A.A.A.C. (1987).



Subclass 2AH is the driest, warmest part of the Pincher-Crowsnest area. Aridity is the
main climatic parameter, with P-PE values ranging from ronghly -400 to -425. EGDD in-
dex is about 1250 or greater. Subclass 2AH is associated with the western-most extension
of Dark Brown soils into the survey area, as shown in the generalized maps (Figs. 14 and
23). The vast majority of soils associated with this subclass are cultivated, mainly for the
production of cereal grains.
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Figure 14. Generalized agroclimatic classes and subclasses of the Pincher-Crowsnest area.

Subclass 2HA is slightly cooler and moister than subclass 2AH, shown by a change to
dominantly Black soils. EGDD index ranges from about 1180 to 1250. P-PE index ranges
from roughly -300 to -400 over most of the area. A strip of land extending west and
north from Tennessee Cr., along the Oldman and Crowsnest valleys, is drier than -400
(Fig. 15). The boundary between subclass 2HA and class 3H, on the generalized map (Fig.
14), was placed at about 1150 to 1200 m (3800-3900 ft) elevation. This elevational range
encompasses the Cowley Basin, separating it from the Cow Creck Bench to the northwest,
the Porcupine Hills to the north, and the Goose Lake Bench to the south (Fig. 2). The
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majority of soils associated with this subclass are cultivated, mainly for the production of
cereal grains.

Agroclimatic class 3H has a moderate heat limitation, with an EGDD index of 1050 to
1180. The limitation affects mainly spring wheat, and includes risk of damaging frosts.
Class 3H is separated from 4H, on the generalized map (Fig. 14), along a boundary that
approximates the Goose Lake Bench-Beauvais Lake Upland boundary in the south, the
"thin" versus “thick Black" soil separation north of Beaver Mines. Substantial areas of
soils classed as 3H are cultivated for production of cereal grains, mainly barley, and
forages, including greenfeed.

P-PE index ranges from -260 to -400 over most of the area classed as 3H. An unusually
dry area, with P-PE drier than -400, extends northward from the Cowley area, along the
Oldman R. basin (Fig. 15). Wind patierns and interception of precipitation by the
Livingstone Range (rain shadow effect) are partly responsible. This dry strip mirrors a
regional trend evident in Fig. 15 and Table 2 that climate is substantially drier north of
the Castle R. than south. Circumstantial evidence suggests that particularly moist air
masses which affect the eastern slopes of the Flathead drainage often spill northeastwards
across the Continental Divide. Excess moisture is dumped over Waterton Lakes National
Park and adjacent areas to the northeast. This theory is supported by supplementary
precipitation data (Atmospheric Environment N.d., Jablonski 1987) which show the Water-
ton area to be one of the wettest in Alberta, on an equal elevation basis.

Agroclimatic class 4H has a severe heat limitation, with an EGDD index of about 950 to
1050. The limitation affects the range of crops that can be grown. Generally, less than
50% of cultivated lands classed as 4H are used for cereal crops, mainly oats and barley.
Most are used for the production of forages, including greenfeed. A large proportion of
total class 4H lands in the Pincher-Crowsnest area is used as pasture. A soil-vegetation
distinction was used to separate class 4H from 5H lands on the generalized map (Fig. 14).
Class 4H lands are associated with grassland and Black soils. Most class SH lands have
over 50% forest cover, mainly aspen in the south and mixedwood in the north, with sig-
pificant amounts of Dark Gray soils.

P-PE index ranges from about -260 to -300 over the drier lands classed as 4H north of the
Castle R. Significantly moister conditions, with P-PE values moister than -260, prevail on
class 4H lands located to the southeast of Beaver Mines (Fig.14). Moist air masses from
the Glacier-Waterton parks region provide the extra precipitation in the southern part of
the survey area.

Agroclimatic class SH has a very severe heat limitation, with an EGDD index of only
about 700 to 950. Sustained arable agriculture is inhibited, and roughly 15% or less of
lands classed as SH are cultivated. Most cultivated land is used for forage production, in-
cluding greenfeed. The dominant proportion of all lands classed as SH is used as pasture.
Because of P-PE values moister than -260, moisture is not limiting in most areas classed as
5H. The exception is an unusually dry strip of land along the floor of the Crowsnest val-
ley where P-PE is drier than -260 (Fig. 15). Physiographic effects on regional and local
air movement, wind patterns and precipitation distribution likely account for the unusual
aridity in this locality.

No reliable physiographic, so0il or vegetation features could be used to consistently
separate class SH from 6H lands on the map (Fig. 14). Elevation and aspect become im-
portant where relief is substantial in the Southern Foothills and Front Ranges. Class 5SH
lands occur at the lowest elevations in these areas, dominating most valleys.
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Agroclimatic classes 6H and 7H are too cold to support arable agriculture. Class 6H has
an EGDD index of about 450 to 700 and is associated with mixedwood and conifercus
forests. Class 7H is colder than 450 EGDD and is dominated by coniferous forest. Mois-
ture is not limiting; P-PE index is substantially moister than -260. Data from long term
(Table 2) and supplementary stations (Atmospheric Environment N.d., Jablonski 1987)
show that precipitation regimes in the mountains and adjacent high foothills are charac-
terized by winter-spring maxima, Summer season maxima typify the lower foothills and
plains areas to the east.
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Figure 15. Climatic moisture index contours and climate stations in southwestern Alberta.

Class 6H and 7H lands occur in the high relief arcas of the Front Ranges and Southern
Foothills. Elevation and aspect are important. Areas classed as 7H occur at high eleva-
tions, and certainly higher on southerly than northerly aspects. No associated features
could be used to consistently separate class 6H {rom 7H lands on the map (Fig. 14).
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Wind

Southwestern Alberta is known for its frequent, strong, westerly winds, yet wind data are
very scarce. Wind has a visual presence (Fig. 16), being the primary cause of soil erosion
in the survey area. There is, in fact, circumstantial evidence to suggest that wind has
played an important part in soil formation. Soils of the Crowsnest-Oldman corridor east
of Lundbreck and of the southern Porcupine Hills tend to have unusually thin topsoil (Ah
horizons). When cultivated, these soils have been quite severely eroded.

Figure 16. Frequent and strong winds are typical of the area, and soil erosion is a major problem of cultivated lands.

Table 3 lists comparable wind data for a few Alberta stations. The southwestern stations,
with mean yearly wind speeds of about 20 km/hr, tend to be the windiest in Alberta
(Atmospheric Environment 1982a.), October, November, December, and, occasionally,
January and February are the windiest months in the southwest. Elsewhere, April and
May are usually windiest. Also in the southwest, high wind speeds may be sustained over
an hour or more as indicated by maximum hourly wind speeds.

Table 3. Selected wind data (km/hr) for a few Alberta stations (Atmospheric Environment 1982a).

Station & Mean Yearly Prevailing Maximum

Elevation Wind Speed Direction (Yr) Hourly Speed
Lethbridge A (929 m) 20.4 W 121
Pincher Creek, old (1155 m) 19.8 W 137
Pincher Creek, new (1155 m) - 213 w 92
Cowley A (1182 m) 19.1 N 106
Medicine Hat A (717 m) 16.1 SwW 105
Calgary Int’l A (1084 m) 16.2 w 90
Edmonton Int’l A (715 m) 13.4 S 87
Rocky Mountain House (1015 m) 8.9 NNW 60
Banff (1397 m) 7.8 SwW 40
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The Banff and Rocky Mountain House data are included to show that forested mountain
and foothill arcas are much less windy than the plains. Similar relationships likely exisi
in the southwestern part of the province. The Crowsnest valley may be an exception; it
likely funnels winds through the mountains and foothills to the Cardston Plain.

Prevailing wind direction at most of the southwestern Alberta stations clearly oscillates
from west to southwest. The strongest winds come from the same directions in most cases.
Prevailing northerly winds at the Cowley A station (Fig. 15) suggest a tendency for air to
frequently move down the Oldman R. basin between the Southern Foothills and Porcupine
Hills. However, the records for Cowley A (Atmospheric Environment 1982a) clearly indi-
cate that winds from the west and southwest are also important.

VEGETATION

Information on vegetative cover, natural or cultivated, was not scientifically collected
during the survey. However generalized soil and vegetation relationships, like those
presented in ecoregion approaches (Strong and Leggat 1981), were usually evident. Infor-
mal survey notes provided additional information on soil-vegetation patterns.

Grassland

Elements of the Mixed Grassland Ecoregion (or Prairie), characterized by spear grass
(Stipa comata), may extend into the Dark Brown soil area (agroclimate subclass 2AH).
However, native range was not encountered in this area of predominantly cultivated soils.

The Fescue Grassland Ecoregion (or Prairie), characterized by rough fescue (Festuca
scabrelia) with Parry oat grass (Danthonia parrvi), june grass (Koelaria kristata) and north-
ern wheatgrass {dgropyron dasystachyum), is associated with Black soils, both thin and
thick (Fig. 23). Black soils dominate the Cardston Plain, Goose Lake Bench, Beauvais
Lake Upland, and southern Porcupine Hills. Associated agroclimatic subclasses or classes
are 2HA, 3H and 4H (Fig. 14). Most areas of native range, particularly in the foothills
and Porcupines Hills, have been modified by grazing. Most of the Cardston Plain and ad-
jacent low relief terrain is under cultivation or has been cultivated in the past.

Aspen Parkland

Narrow strips of aspen parkland, too small to consider in generalized studies, are transi-
tional between the grasslands to the east and aspen or mixedwood forest to the west. The
majority occurs between Beaver Mines and Waterton. Its patchwork vegetation pattern
(Fig. 17) is characterized by aspen (Populus tremulcides) groves on moist well drained sites
and fescue grassland on warmer drier sites. Willow (Salix spp.) is important in some
localities, replacing or occurring with aspen in the moister sites.

Agroclimatic classes associated with aspen parkland are 4H and 5H. Associated soils are

mainly Black; but weakly leached Dark Gray soils are common under well established
aspen stands, in areas classed as agroclimate 5H.

Aspen and Mixedwood Forest

Towards the mountains aspen parkland grades to aspen and mixedwood forest in the
climatically moist southern regions of the survey area. This is the wettest portion of an
area labelled Montane Ecoregion (Strong and Leggat 1981),
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Besides aspen, forest stands include cottonwood (Populus trichocarpa) or balsam poplar
(Populus balsamifera), white spruce (Picea glauca), lodgepole pine (Pinus contorta), and scat-
tered Douglas fir (Pseudotsuga menziesii). The forest understory, composed of shrub and
herb layers, is typically lush and diverse, a reflection of the moist climatic conditions.
Associated soils are weakly to moderately leached Dark Grays and Dark Gray Luvisols in
areas classed as having agroclimates 5H to 6H.

Douglas Fir Forest

Aspen parkland grades to Douglas f{ir (Pseudotsuga mienziesii) or Douglas fir-lodgepole
pine (Pinus contorta) forest in drier areas and on cool, steep, rocky slopes. Patches of
grassland are also common, and contribute to a vegetation pattern typical of the Montane
Ecoregion (Strong and Leggat 1981). This distinctive vegetation pattern occurs near the
M.D. boundary in the Porcupine Hills, in the Byron-Carbondale Hills (Fig. 9), along major
valleys, and on about half of the Grassy Mountain Ridges. Associated agroclimatic classes
are SH to 6H, and sometimes 7H at high elevations on northerly aspects.

Figure 17. The patchwork pattern of the aspen parkland is conspicuous after a snow storm.

The forested segments may include scattered aspen or aspen groves and white spruce in
moist localities, limber pine (Pinus flexilis) on steep rocky exposures. Associated soils in-
clude Dark Grays, Dark Gray Luvisols, Dystric Brunisols, and Eutric Brunisols.

The Montane grasslands are similar to Fescue Grassland communities but with different
species composition, sometimes including low and dwarf shrubs and scattered Douglas fir
trees. Soils under the grasslands range from Blacks and Dark Browns to Brunisols with
thin Ah horizons. Parent materials are either coarse textured gravel, or shallow till and
colluvium on steep southerly aspects.

Lodgepole Pine Forest

A third major portion of the Montane Ecoregion is lodgepole pine (Pinus contorta) forest.
This successional post-fire forest is prevalent in the mountain areas, mainly on benchland
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and mountain wall terrain in the Front Ranges. Douglas fir is commonly included to an
elevation of about 1800 m (6000 ft), possibly the upper limit for the Montane Ecoregion in
the survey area. Engelmann spruce (Picea engelmanii) and, occasionally, subalpine fir
(Abies lasiocarpa) may be included above 1800 m in the Subalpine Ecoregion. Associated
soils are strongly leached Orthic Gray Luvisols; agroclimatic classes are 6H to 7H.

Spruce-fir Forest

Successionally mature stands of Engelmann spruce-subalpine fir, likely well over a cen-
tury old, are not common in the survey area. While spruce-fir is typical of the Subalpine
Ecoregion (Strong and Leggait 1981), lodgepole pine forest is far more extensive because
of the area’s fire history. Spruce-fir stands may occasionally be found at high elevations
on northerly aspects in remote localities of the Front Ranges. The top of Grassy Moun-
tain for example has substantial spruce-fir forest with false azalea (Menziesia glabella)
and rhododendron (Rhododendron albiflorum) above about 1800 m (6000 ft). Associated
soils are Brunisolic and agroclimate is classed 7H. Forest vegetation, whether closed or
open, ends rather abruptly at high elevations where the more stable slopes meet the steep,
rocky, unvegetated, mountain tops.

SURFICIAL GEOLOGY

Soil development is influenced by landform. Landform is described according to surficial
material, surface expression and modifying process components (E.C.S.S. 1987b). Material
is most important because it provides the framework with which to classify and interpret
other properties of the landscape. Thus surficial materials, herein considered the same as
soil parent materials, are emphasized in the descriptions that follow. Additional detail,
particularly on surface form and modifying processes, is provided in the map unit
descriptions in Appendix B. Fig. 18 illustrates textural groups, classes and their modifiers.
Table 4 lists the calcareousness classes used with soil parent materials. The distribution
of surficial materials, generalized from the soil map units, is presented in Fig. 19.

100
TEXTURAL MODIFIERS

Percent
Description Coarse Fragments
Slightly gravelly (slightly cobbly. ete.} 2-15
70 Gravelly (ot cobbly or stony) 15 - 35
Very gravelly {very cobbly. etc.) 35 - 60
0 Extremely gravelly (extremely cobbly, etc.) >60
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Figure 18. Textural triangle showing textural groups, classes and their modifiers.

A wide variety of complex surficial deposits cover the Pincher Creek-Crowsnest Pass area.
Horberg (1954) provides a comprehensive description of surficial deposits in the Waterton
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area, emphasizing geomorphic processes and chronology. Stalker (1959, 1962) mapped sur-
ficial deposits of the area, again emphasizing process and chronology. Beaty (1975)
describes geomorphic processes from a physiographic-landscape point of view.

Glaciation played a major role in shaping the landscape of southwestern Alberta (Beaty
1975). The glacial history of the survey area is presented in several stratigraphic studies
(Stalker 1963, Alley 1973, Alley and Harris 1974). Recent information (Dyke and Prest
1987) estimates the last deglaciation of the area at 18 000 to 14 000 years before present,
This is more than adequate time for landform stabilization and subsequent soil develop-
ment in all glacial deposits. Thus, parent material textural and chemical characteristics
are more important to soil development than geomorphic chronology. These characteris-
tics, emphasized below, reflect local bedrock properties over much of the area.

Table 4. Calcarcousness classes for soil parent materials (E.C.8.8 1983).

Calcium Carbonate

Calcareousness Class Equivalent, %
Weak!ly calcareous 1- 35
Moderately calcareous 5-15
Strongly calcareous 15 - 25
Very strongly calcareous 25 - 40
Extremely calcareous >40

Tills

Till (or morainal) deposits dominate the Porcupine Hills, Southern Foothills and Front
Ranges (Figs. 2 and 19). There are many tills with a variety of textural and chemical
properties. Some have been unofficially recognized with the identification of soil series.

Firstly, continental till of the Laurentide glaciation can be separated from mountain tills
of the Cordilleran glaciation. The approximate boundary is shown on Fig. 20. Continen-
tal till is uniformly heterogeneous, being predictably moderately calcareous and medium
textured (CL-L) with 2-15% coarse fragments. Variations occur locally in the Porcupine
Hills and outer foothills and are usually shaliow. Although characteristics vary according
to local bedrock type, these variations uswally have more coarse [ragments, slightly coar-
ser or siltier textures, and, sometimes, higher carbonate contents than continental till.

The mountain tills are characterized by variability. Coarse fragment content (15-35%) is
the most consistent and characteristic feature. Textures vary from sandy loam to silty
clay loam but are mostly clay loam or loam. Calcarcousness is most variable. Tills as-
sociated with Mesozoic strata in the Grassy Mountain Ridges, Byron-Carbondale Hills, and
southwestern part of the Beauvais Lake Upland are mainly non- to weakly calcareous.
North of Burmis the tills vary, locally, from non- to strongly calcareous. Mountain till on
the benchlands and lower wall of the Crowsnest valley is strongly to very strongly cal-
careous. Tributary valleys may have moderately calcareous till.

Fine textured (C) till-like deposits found in the Marna Lake, Spread Eagle and Pecten
arcas may be clay till derived from argillaceous bedrock or glaciolacustrine sediments of
supraglacial origin. Near the mountains, these deposits are non- to weakly calcareous and
have substantial coarse fragments (15-35%). On the eastern Beauvais Lake Upland, coarse
fragment content is low (2-15%) and carbonate content moderate,
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Tills are shallow across much of the roughest terrain (Figs. 2 and 19). Underlying
materials may be consolidated bedrock or weathered bedrock (residuum). Residual
materials range from non- to very sttongly calcareous, nongravelly to fragmental (0-100%
coarse fragments), and medium to coarse textured, depending on the source bedrock.
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Figure 19. Generalized distribution of surficial deposits in the Pincher-Crowsnest area.

Coluvium

Discontinuous, shallow and locally deep, colluvial deposits occur on the steep slopes of the
High Rock Ridges (Figs. 2 and 19). The colluvium varies from very gravelly to cobbly
(35-60% coarse fragments), coarse to medium textured (mainly SL-L-SiL), and weakly to
extremely calcareous. Strongly to extremely calcareous deposits are most abundant.

Coarse fragments and underlying bedrock are mainly limestones, but ashy loess may con-

tribute significantly to the fine earth size fraction. Well sorted particle sizes, low bulk
density, and low carbonate content suggest eolian origin for the fine earths at some sites.
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Ice Contact Stratified Drift

Ice contact deposits occur in all physiographic arcas (Figs. 2 and 19) but are most exten-
sive in the foothills and mountains. Most form moraine-like landforms that consist of till
plus very to extremely gravelly or cobbly glaciofluvial deposits. In some cases the
glaciofluvial component may in fact be ablated mountain till; in others it may be
mudflow material. Other types of variably textured and stratified proglacial deposits
were also considered ice contact. In summary, ice contact materials have extreme lateral
and vertical textural variability over shorter distances than can be mapped at the scale of
this survey.

As an example, many hummocky to ridged ice contact landforms are dominated by rill,
which occurs on slopes and in depressions. But most sharp ridge and knoll tops have
much coarser, usually quite gravelly, soils. The ridges may be eskers, the hummocks
kames, and the depressions kettles in these stagnant or dead-ice moraines. Similar
relationships occur where the dominant materials are sandy loam or loam water-laid
deposits; the significant materials are gravelly to very gravelly or sandy glaciofluvial
layers. In other cases, gravel soils may dominate but be associated with finer textured
till-like deposits. In some stony ice contact terrain, small localized deposits of medium to
fine textured glaciolacustrine sediments can be found.

Calcareousness of ice contact deposits also varies substantially.  Weakly calcareous
deposits can often be found near the mountains in the south part of Pincher M.D. In the
other extreme, ice contact materials of the Crowsnest valley floor tend to be very strongly
to extremely calcareous. Moderately to strongly calcareous deposits are common in other
parts of the survey area.

Glaciolacustrine Deposits

Glaciolacustrine sediments dominate the Cardston Plain and extend into the adjoining
fringes of the Porcupine Hills and Southern Foothills (Fig. 19). The vast majority are
fine textured, often grading from silty clay or silty clay loam ncar the surface to clay or
heavy clay at depth. Some of these sediments are nongravelly (2% or less coarse frag-
ments) and varved; a substantial proportion contains some coarse {ragments (listed as
2-15% but rarely more than 10%) and has been called lacustro-till in other studies
(Kjearsgaard et al. 1986, Brierley et al. In press), Medium textured (CL-SiCL)
glaciolacustrine deposits occur in some localities.

As with most other water-laid deposits, glaciolacustrine deposits tend to have slightly
higher carbonate content than surrounding till. Moderate to strong calcareousness is the
rule, often varying appreciably between layers within profiles.

Mixtures of glaciolacustrine sediment plus till occur on the Cow Creek Bench, and on ad-
jacent parts of the Porcupine Hills and Southern Foothills (Fig. 19). The two materials
usually grade one into the other with no clear sequences or contacts. Only in a few
localities does glaciolacustrine material clearly occupy only depressional to lower slope
positions, or form sharp contact with underlying till. The glaciolacustrine component can
be either fine or medium textured. In several localities this mix of materials is rather
shallow (less than 5 m) over bedrock.
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Glaciofluvial Deposits

Glaciofluvial materials occur along major rivers and creeks in the survey area (Fig. 19).
Within the larger valleys, middle to upper terraces may be of glacioftuvial origin.
Glaciofluvial deposits also form hummocky to ridged landforms in some localities. On a
smaller scale, glaciofluvial sediment is an intricate component of most ice contact terrain.
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The majority of glaciofluvial deposits are extremely gravelly to cobbly (>60% coarse
fragments), coarse textured (LS-S) gravel, also sometimes called outwash, Sometimes the
gravel contains only 40-50% coarse fragments and has some sandy lenses or bands. Other
less common glaciofluvial sediments are coarse textured (SL-LS-S) with few if any coarse
fragments. The gravel is often discontinuously covered by some type of veneer or
blanket. These vary from medium to coarse textured and nongravelly to very gravelly.
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Venecer and blanket deposits likely represent waning glaciofluvial influence and a shift to
fluvial regimes.

Glaciofluvial deposits have appreciably higher carbonate content than surrounding till.
Weakly calcareous deposits can sometimes be found near the mountains in the southern
part of Pincher M.D. In the other extreme, glaciofluvial materials of the Crowsnest valley
tend to be extremely calcareous. Moderately to very strongly calcareous deposits are also
very common.

Fluvial and Related Deposits

Lower terraces and floodplains along rivers and creeks (Fig. 19) are dominated by recent
fluvial deposits. Fans and aprons associated with till in valleys of the Porcupine Hills,
Southern Foothills and Front Ranges are also mainly of fluvial origin.

Texturally, fluvial deposits are exiremely variable and often stratified. Most range from
medium (CL-L-SiL-SiCL-SCL) to coarse (SL) textured, sometimes with a few gravels. Very
coarse textured (LS-S) deposits are also sometimes present. Gravel deposits, with discon-
tinuwous coarse to medium textured veneer, occur along major rivers like the Waterton and
Oldman. Fine-grained (CL-SiCL-SiL) fluvial deposits, similar to some glaciolacustrine
sediments, may represent fine textured source materials or slow water deposition. These
have sometimes been called fluviolacustrine materials, and include some slopewash
deposits.

Fluvial deposits have highly variable carbonate contents that reflect surrounding source
materials, but are uswally higher than in the till. Weakly calcareous deposits can some-
times be found in parts of the Southern Foothills. Most fluvial deposits range from
moderately to very strongly calcareous.

Fluvioeolian Deposits

Fluvioeolian deposits are toc small and sporadic to show on generalized maps. Most oc-
currences are associated with the shallow to deep tills in the Southern Foothills and Front
Ranges (Fig. 19). Here, a discontinuous fluvioceolian veneer or blanket mantles till on
steep northeasterly aspects of the prominent ridges.

The relatively soft material originated as wind blown detritus picked up from exposed
surfaces on windward slopes. After deposition on lee (northeasterly) slopes, the material
was subjected to slopewash flow, slumping, wind throw of trees, and soil creep.

Fluviceolian sediment is medium to coarse textured (mainly L-SL), sometimes with a few
fine gravels and channers, and quite well sorted. In the mountains and Byron-Carbondale
Hills, it tends to be non- to weakly calcareous. On the Beauvais Lake Upland,
fluvioeolian deposits range from weakly to strongly calcareous,
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THE SOILS: A GENERALIZED DESCRIPTION

INTRODUCTION

The soil resources of the Pincher Creek-Crowsnest Pass area are exceptionally diverse
(Fig. 3). The first extensive soil snrvey of the area mapped soils at a generalized scale
(Wyatt et al. 1939). The Pincher-Crowsnest survey, one of Cardston M.D. (No. 6) to the
southeast (Brierley et al. In press), and another of the Lethbridge sheet to the mortheast
(Kocaogln 1977) represent updates of the earlier work. Scil surveys of Waterton Lakes
National Park (Coen and Holland 1976) and of the East Kootenay arca in British Colum-
bia (Lacelle 1990) border parts of the Pincher-Crowsnest area. A detailed soil survey ex-
ists for Beauvais Lake Provincial Park (Greenlee 1974). Land irrigability surveys exist
for the Pincher Creek-Summerview area (Hardy Assoc. Ltd. 1986), the Cowley area (Hardy
BBT Ltd. 1987), and the Peigan Indian Reserve (Harron 1982).

Such a variety of soil inventories illustrate that information about soil classification and
distribution can be presented in a number of different ways. Following is a brief|,
generalized discussion on the major soil groups of the survey area as they relate mainly to
the physiographic subdivisions and agroclimatic classes. First, soil mapping and clas-
sification procedures are outlined,

Appendices A, B and C provide expanded descriptive and interpretive information for
readers requiring more technical data. Soils are described at the most detailed level of
classification, the series level, in Appendix A. In Appendix B, the 78 soil units and 12
miscellaneous units comprising the 139 map units are described in some detail. Appendix
C contains interpretive and land capability information for selected agricultural land
uses, namely arable agriculture, irrigation and grazing.

MAPPING PROCEDURES

A soil survey is done to quantify and show, on maps, the different types of soils within
an area. To conduct a soil survey, personnel systematically subdivide the landscape into
repeating unit areas with similar patterns of soils. These areas are drawn on maps and in-
terpreted in terms of suitability for certain land uses. Methodology used in preparation
of the Pincher-Crowsnest soil maps is briefly explained below.

Field Activities

The whole survey area was traversed on road allowances in accessible areas, on trails and
by foot in inaccessible areas. Soil profiles and site features were examined at intervals
along these traverses. In reasonably accessible areas, approximately 100 sites per
township, or 2 to 3 shared digs per quarter section, were inspected. The inspection den-
sity decreased dramatically in areas with limited access.

Several soil and site characteristics were measured and recorded at each inspection site.
The soil features, observed in profiles often dug to about 1 m depth, included type, thick-
ness and arrangement of horizons; textures; type and calcareousness of parent material,
Soil structure, color, pH (acidity), consistence, depth to bedrock, salinity, drainage, depth
to water table, and mottling were also recorded if important. The site characteristics, ob-
served around each pit, included slope length, aspect and steepness; landform and relief;
and site position in the landscape. Erosion, salinity, stoniness, seepage, and rockiness were
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also noted where encountered. Generalized vegetation notes were taken on an informal
basis.

Aerial photographs serve as important tools in the survey process. They were used to plan
traverses and locate sites; to extrapolate site data; to identify repeating landform, soil and
vegetation patterns; and to delineate (draw) ithese patterns on a map. In the Pincher-
Crowsnest area, 1:63 360 scale aerial photos flown in 1973 were used cxtensively. Site in-
spection locations, topography notes, polygon boundaries, and other map related informa-
tion was recorded on 1:30 000 scale township plans made from enlargements of 1982 aerial
photos.

Legend Building

Soil-landform-vegetationr groupings were identified from an analysis of the information
sources described above. Different soils could then be related to different landscape fea-
tures. As part of the analysis, the soils were classified according to accepted standards.
(E.CS.8. 1978b). Recurring combinations of classified soils became soil units, for example
BZR1 (Beazer 1). Soil units were subdivided according to repeating topographic classes to
become map units, for example BZR1/3 and BZR1/4. Thereby, the combination of a soil
unit plus a topographic class is referred to as a map unit. Both soil and map units are
defined in more detail in Appendix B.

Map units represent segments of the landscape that can be seen on the ground and
delineated (drawn) on a map. For example, a tract of land classed as agroclimate 3H and
dominated by Orthic Black soils developed in medium textured till with an undulating
surface and slopes of 2-5% (slope class 3) can be recognized on the ground and on aerial
photos. This tract becomes a polygon when drawn on a map. The polygon is identified
by a shorthand label or map unit symbol, in this case BZR1/3.

Information on each polygon were recorded in the field and later computerized in a
database management system. These data included polygon number, soil and map unit
symbols, legal location, tract size, agroclimatic class, physiographic district, landform,
parent material, texture, calcarcousness, dominant and significant soils, dominant and sig-
nificant topography classes, soil and topographic inclusions, and any special features.
These data were entered for the BZR1/3 polygon of the example above. This polygon,
however, represents only one of many labelled BZR1/3. Thus all BZR1/3 polygon records
were sorted and analyzed to build and fine tune a BZR1/3 map unit concept. Similarly,
all polygon records on BZR1/3, BZR1/4, BZR1/4D, BZR1/4R, and BZR1/5D were ex-
amined to formulate a BZR1 soil unit concept. The polygon data and township workplans
arc archived at Agriculture Canada’s Soil Survey office in Edmonton, Alberta.

As the mapping progressed and the legend evolved, the number of map units and the total
arca of each were periodically scrutinized. Map units of limited area and similar com-
position were sometimes combined. For example, former map units DVBV9/4 and
DVBVY9/5 became DVBV9/4-5. Unique tracts of limited area that really didn’t fit any
map unit were often lumped with the closest matching map unit of substantial area. For
example, two small tracts dominated by LNB soils and class 5 topography were mapped as
OTP1/5 rather than keep a LNB1/5 map unit for about 50 ha (130 ac) of land.

Also as the survey progressed and the legend evolved, previous mapping was checked for

accuracy and consistency, and updated where necessary. Some updates were the result of
legend reviews and subsequent decisions about certain map units. In return, some checks
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resulted in fine tuning of the legend. The whole cyclic feedback process, oscillating be-
tween mapping and legend development, is a normal part of soil survey projects.

As a final step, the polygons and their map unit symbols were transferred to four 1:50 000
scale planimetric base maps. These were digitized for electronic data handling systems,
and prepared for publication. The four maps are labelled by their directional quadrant
northwest, southwest, southeast, and northeast.

SOIL CLASSIFICATION

Soils are classified for much the same reasons as most other things around us are
classified - to organize the soil universe into logical, usable order, and to have shorthand
names to identify different soils. The shorthand names are mandatory in this survey so
that information about the soils can be more easily communicated. It is much simpler, for
example, to refer to BZR (Beazer soil series) than to repeatediy describe a "grassland soil
developed in medium textured till in areas classed as agrociimate 3H and having thin
black topsoil”. In the accepted Canadian system (E.C.8.8. 1987b), soils are classified ac-
cording to their inherent genetic properties rather than some interpretation of those
properties for various uses.

Soil formation (or pedogenesis) is a function of five environmental factors: climate,
living organisms, topography (slope gradient and surface expression), parent material, and
time. The interaction of these factors is complex and the importance of each differs from
place to place. The resulting soils form a continuum with properties varying across the
landscape. A soil classification system organizes this variability into a logical form.

The Soil Profile and Horizons

An important visual indication of soil formation is the presence of one or more pedogenic
layers called horizons. A sequence of horizons makes up the solum (Fig. 21) which ex-
tends from the ground surface to the parent material. Type, sequence and thickness of
horizons are characteristics examined when classifying soils.

An exposure showing the vertical sequence ol soil horizons is called a soil profile. Soil
scientists measure properties of soil horizons and classify the secils by examining soil
profiles. A schematic soil profile with all master horizons is shown in Fig. 21. A real life
example is shown in Fig. 22. Master horizons and some of their subdivisions are described
below. No soil contains all of these horizons, but every soil has some of them.

L, F and H or O - are organic horizons. The organic material is raw in L (Of), partly
decomposed in F (Om), and well decomposed in H (Oh). L, F and H horizons are
derived from forest litter in upland sites, the O horizons from mosses, sedges and
other wetland vegetation.

A - is a mineral horizon at or near the surface. In the majority of soils worldwide,
the A represents a light colored zone of leaching (Ae¢) with the loss of clay, itron
and humus to lower horizons. Across the prairie grasslands, the A is dark colored
(Fig. 22) because of the accumulation of humus {Ah)., Intergrades (Ahe) are com-
mon in the survey area.

AB and BA - are transitional horizons.
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B - is a mineral horizon altered substantially compared to the parent material (or C
horizon) and often enriched by products leached from the A horizon. Some have
been enriched by clay (Bt), iron and other sesquioxides (Bf), or humus (Bh). Most
carbonates (lime) and salts have been removed, resulting in color and structure
changes due to oxidation in non-saturated environments (Bm), or reduction under
saturated conditions (Bg). Some B horizons have hard columnar structure in as-
sociation with significant amounts of exchangeable sodium (Bn) and clay (Bnt).

BC - is a transitional horizon,

C- is a mineral horizon that is comparatively unaffected by the soil forming
processes operative in the A and B horizons. Exceptions include gleying (Cg) and
the accumulation of carbonates (Cca) or salts (Csa). Most C horizons on the

prairies have moderate levels of carbonate (Ck).

R - is a geologic layer composed of consolidated bedrock. It may occur close to the
ground surface or many meters below.

L,F.H

AB

solum

BC

Figure 21. Schematic soil profile showing master soil Figure 22. A typical soil profile of the prairie grasslands
horizons. showing the A, B and C master horizons.

Soil Characteristics

Many soil characteristics are used to differentiate soil horizons and to classify soil bodies.
Many interpretations of soils for various land uses depend on measurable properties.
Some of the characteristics mentioned frequently in this report are described below.

Soil texture refers to the proportions of sand, silt and clay relative to all particles less

than 2 mm in diameter (ie. fine earth). These have been organized into textural classes
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and groups, with modifiers, as shown in Fig. 18. The modifiers express coarse fragment
content (particles larger than 2 mm) as a proportion of total soil volume.

Soil color is determined and described according to the Munsell soil color system., The
range and kinds of colors in soil horizons are often good indicators of organic matier con-
tent, drainage, aeration, and leaching - properties that can not be measured analytically at
each site.

Soil structure is a feature that indicates pedogenic development and may influence plant
growth, water movement, and soil stability. The form, size and durability of soil ag-
gregates affect pore space, moisture-holding capacity, and distribution of roots within the
soil mass. A soil horizon may have granular, blocky, platy, prismatic, or columnar struc-
ture, or it may be structureless (nonaggregated).

Soil reaction is expressed in pH values and is a measure of the acidity or alkalinity of a
soil mass. It may range from extremely acid (below pH 4.5) to strongly alkaline (pH 8.5
and higher). Most soils of the survey area fit the medium acid to mildly alkaline range,
pH 5.6 to 7.8,

Soil calcareousness is a measure of the amount of carbonates, mainly of calcium and mag-
nesium, in a soil mass. Calcareousness is expressed as percent calcium carbonate equiv-
alent and is grouped into classes (Table 4). Carbonates, also termed lime, commonly occur
in soil parent materials (Ck horizons) in Alberta. However, lime may also be present in
solum horizons due to incomplete leaching or to incorporation resulting from erosion.

Soil consistence, depth to bedrock, salinity, drainage, depth to water table, and mottling
were also recorded if important, particularly in profiles that were sampled for laboratory
analyses. Soil samples were collected and analyzed to check horizon designations and clas-
sification decisions, and to characterize some of the major soils. A total of 239 samples
from 57 sites, 21 detailed pedons and 36 random sites, were sampled and analyzed in the
lab. The analytical methods are outlined in Appendix A. Profile descriptions and
analytical data for the detailed pedons, and for other soil series of southern Alberta, are
available from Agriculture Canada’s Soil Survey office in Edmonton, Alberta.

The Canadian System of Soil Classification

The Canadian system of soil classification (E.C.S.S. 1987b) is a hierarchical system with
five formal taxonomic levels: order, great group, subgroup, family, and series. Classes at
the order level have the broadest range of characteristics; classes at the series level the
narrowest, most refined range of properties. A class separated at a more detailed level
must fit within the broader classes above it in the ranking.

The Pincher-Crowsnest maps and legend were built using the series level of classification.
Identified and named soil series and their equivalents - taxadjuncts and variants - are
described in Appendix A. The remainder of this section will instead stress the broader
levels of classification as they apply to soils of the survey area. Firstly, some important
characteristics of the seven orders [ound in the Pincher-Crowsnest area are presented.

Brunisolic Order soils:
* have Bm horizons from which most carbonate has been removed, resulting in struc-
ture and color changes due to oxidation.
* lack B horizons that meet the criteria for Bt, Bf or Bg.
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occur under grassland to forest vegetation communities in a variety of areas,
primarily in moderately well to rapidly drained parts of the landscape.
include the base-rich Eutric Brunisol and acid Dystric Brunisel great groups.

Chernozemic Order soils:

*

¥ % % ¥

have dark colored (color value and chroma darker than 3.5 moist), organo-mineral
surface horizons (Ah} at least 10 c¢m thick (15 em if cultivated or otherwise
disturbed).

have 1-17% organic carbon and a carbon:nitrogen ratio less than 17 in the humus-
rich A horizons.

are base-rich (more than 80% base saturated) with calcium as the dominant cation.
have a mean annual soil temperature of 0 °C or higher.

do not have Bf, Bg, Bn, or Bnt horizons.

include Dark Brown, Black and Dark Gray great groups, differentiated according
to color of the A horizon.

Gleysolic Order soils:

&

are characterized by dull colors and/or mottles which indicate periodic or sus-
tained reducing conditions (gleying) during their development.

develop in poorly to very poorly drained depressions such as slough bottoms,
potholes and drains.

develop under hydrophytic (wetland) vegetation.

include Gleysol, Humic Gleysol and Luvic Gleysol great groups, differentiated ac-
cording to the thickness of Ah horizon and the type of B horizon, if present.

Luvisolic Order soils:

&

have Bt horizons enriched with clay leached from the horizons above, usually an
Ae.

occur in cool, moist areas under mixedwood and coniferous forest.

feature only the Gray Luvisol Great Group in the Pincher-Crowsnest area.

Organic Order sails:

*

are dominated by peat materials at least 40 c¢m thick if moderately or strongly
decomposed, as is normal in the survey area.

have O horizons with at least 17% organic carbon {30% organic matter).

occur in very poorly drained depressions under hydrophytic vegetation such as
sedge fen.

feature mainly the Mesisol Great Group in a few localities of the survey area.

Regosolic Order soils:

*

have little or no profile development other than depositional layers, and par-
ticularly have no B horizon.

occur in recent deposits where there has been insufficient time to develop soil
horizons, or in severely eroded sites where horizons have been destroyed.

include Regosol and Humic Regosol great groups, separated on thickness of Ah
horizon, if present.

Solonetzic Order soils:

[

have hard columnar B horizons with significant amounts of exchangeable sodium
(Bn) and clay (Bnt).

have a calcium:sodium ratio in exchangecable cations of 10 or less in the B horizon.
are associated with saline parent materials high in sodium.

include Solonetz, Solodized Solonetz, and Soled great groups in a few localities in
the Pincher-Crowsnest area.
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A GENERALIZED SOILS MAP

A generalized soils map, extracted from the 1:50 000 scale soil maps (in the back pocket),
shows broad trends in soil distribution (Fig. 23). These trends can be linked to different
soil forming factors taking precedence in different areas.

In the castern and central parts of the survey area, climatic parameters, especially mois-
ture, appear to influence soil (and vegetation) distribution. Overall climate is cocler and
moister in the foothill-mountain complex to the west. Here various clements of topog-
raphy - slope gradient, aspect, relief - locally modify the climate to produce complex soil
and vegetation patterns. These patterns are also influenced by different parent material
characteristics, especially calcareousness, which may affect the direction and degree of
soil development.

Following is a discussion of the broad groups of soils (Fig. 23), proceeding from the
warmest, driest areas in the east to the coolest, moistest in the west.

Dark Brown Soils

Dark Brown soils belong to the Chernozemic Order and are distinguished from Blacks by
the color of topsoil, called Ah or Ap horizon (E.C.S.S. 1987b). The major area of Dark
Brown soils occurs in the east central part of the survey area (Fig. 23), on the Cowley
Basin (Fig. 2).

The Dark Brown soils are associated with agroclimatic subclass 2AH (Fig. 14), defined as
having a moisture index drier than -400 P-PE. A strip of land extending west and nerth
from Tennessee Cr., along the Oldman and Crowsnest valleys, is drier than -400 (Fig. 15).
Both Black and Dark Brown soils are present amongst the eroded soils of this locality, but
the houndary hetween them is transitional and not strongly apparent. Consequently, Ten-
nessee Cr. valley was chosen as a boundary of convenience to separate Dark Brown from
Black soils in the Oldman R. basin.

Moist elements of the Mixed Grassland Ecoregion (Strong and Leggat 1981) may extend
into the area of Dark Brown soils, but no native range was encountered. Heat units (1250
EGDD or more) and topography are favorable for the production of most cereal crops,
thus most of the land has been cultivated, or affected by cultivation (Fig. 24).

Rego and Calcareous Dark Brown are the two major subgroups found in the area of Dark
Brown soils. Rego Dark Brown soils have no B horizon; Calcarcous Dark Brown soils have
a calcareous Bmk horizon (E.C.S.S. 1987b). Both are the product of erosion. There is,
however, some circumstantial evidence which suggests that the majority of soils, in their
native state, had unusually thin topsoil (Ah horizons) and possibly incomplete removal of
lime from the B horizon. Orthic Dark Brown soils, characterized by noncalcareous Bm
horizons, are nearly nonexistent in the area.

The majority of Dark Brown soils occur on fine textured glaciolacustrine sediments (Fig.
20). BKE (Brocket) is the dominant soil series of the area. It is developed in the fine
textured glaciolacustrine deposits and is classed Rego Dark Brown. Shallow till overlying
bedrock occurs at the upper edge of the glaciolacustrine plain where it skirts the Por-
cupine Hills.

Coarse textured glaciofluvial and.related ice contact deposits, including gravel, are impor-
tant along the Oldman R. valley. Several series and variants occur in these complex
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deposits. Fig. 25 shows a MAC (Macleod) profile developed in glaciofluvial gravel; Fig. 26
shows one of the many terraces, along the Oldman R., that contain MAC soils.

Black Scils

Black soils belong to the Chernozemic Order and are distinguished from Dark Browns and
Dark Grays by the color of topsoil, called Ah or Ap horizons (E.C.S.S. 1987b). Black soils
dominate the Pincher-Crowsnest area, but show substantial diversity in response to
climatic gradients, topography factors, parent materials, and man’s activities. Differences
can best be examined by subdividing the area of Black soils as shown in Fig. 23. Eroded
thin Black soils dominate the Cowley Basin. A variety of thin Black soils occur on the
Cow Creek Bench and adjoining fringes of the Southern Foothills and Porcupine Hills.
Thick Black soils dominate the foothills, extending well into the aspen parkland.
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Figure 23. Generalized soil map of the Pincher- Crowsnest area.

36



Figure 24, Nearly ievel glaciolacustrine terrain dominated by BKE soils (BKE1/2 map unit) and used for production of

cereal grains.

Thin Black Soils of the Cowley Basin

Eroded thin Black soils dominate the large
glaciolacustrine plain called the Cowley
Basin (Figs. 2 and 23). This area belongs
to the Fescue Grassland Ecoregion (Strong
and Leggat 1981) although there 1s not
much native range to be found. Climatic
and topographic conditions are favorable
for the production of most cereal crops,
thus most of the land has been cultivated,
or affected by cultivation (Fig. 27).

This lower elevation thin Black soil area is
associated with agroclimatic subclass 2ZHA
(Fig. 14). EGDD index ranges from about
1180 to 1250. P-PE index ranges from
roughly -300 to -400 over most of the arca.
A strip of land along the Oldman and
Crowsnest valleys which is drier than -400
(Fig. 15).

Soil development, however, has likely been
responsive to the moderately dry condi-
tions. Topsoil (Ah horizon) is thin at 10-
15¢m, or 15-20 cm if cultivated (Ap
horizon). Sola of the better developed, un-
eroded soils are less than 50 cm thick.
Thus these Black soils are lahelled thin.

Figure 25. A Calcarcous Dark Brown. calied MAC (Mac-
leod) series, developed in glaciofluvial gravel.
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Calcareous and Rego Black are the two major subgroups found in the area. Calcareous
Black soils have a calcareous Bmk horizon; Rego Bilacks have no B horizon (E.CSS.
1987b). Erosion over much of the area has been a factor in their formation. However,
circumstantial evidence suggests that some soils had, in their native state, unusually thin
topsoil (Ah horizon) and possibly incomplete removal of lime from the B horizon. Thus
some of the Calcareous Black soils may be natural , particularly those along the Oldman
and Crowsnest valleys. Orthic Black soils, characterized by noncalcareous Bm horizons,
are significant in the area.

The majority of soils in the Cowley Basin occur in fine textured glaciolacustrine sedi-
ments, CWY (Cowley) series (Plate [A) classed as Calcareous Black, and a Rego Black
variant are developed in these deposits. Medium textured water-laid deposits are impor-
tant in some localities. Till occurs locally on the highest parts of the Basin. Coarse to
medium textured glaciofluvial and fluvial deposits occur along major streams that dissect
the arca.

Saline and Solonetzic variants of the finer textured soils can be found in a few localities.
Gleysolic soils are important in terrain with appreciable potholes and slough bottoms.

Thin Black Seils of the Benchiands

A variety of thin Black soils occurs on the Cow Creck and Goose Lake Bench subdistricts
and benchlands (Fig. 23) comprised of adjoining parts of the Southern Foothills and Por-
cupine Hills (Fig. 2 ). This area belongs to the Fescue Grassland Ecoregion (Strong and
Leggat 1981) and contains substantial rangeland, particularly on steeper terrain, Where
soil and topographic conditions are {avorable, the soils have been cultivated for produc-
tion of cereal grains, mainly barley, and forage crops.

Figure 26, Terraces like this one along the Oldman R. contain gravel deposits and soils like MAC. In many cases, the
gravel is mined for use as construction material.

This upper clevation area of thin Black soils is associated with agroclimatic class 3H (Fig.
14). EGDD index ranges from about 1050 to 1180, a moderate limitation that can affect
spring wheat. P-PE index ranges from roughly -260 to -300 in the south, -300 to -400 in
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the north of the survey area. An unusually dry area, with P-PE drier than -400, extends
northward from the Cowley area along the Oldman R. basin (Fig. 15). In fact, the whole
area north of the Castle R. is much drier, on an equal elevation basis, than the southern
end of Pincher M.D.

While crops may be affected by the lack of heat units, soil development reflects the
moderately to slightly dry conditions. Topsoil (Ah horizon) is thin at 10-15c¢m, or 15-20
cm if cultivated (Ap horizon). Sola of the better-developed uneroded soils are less than 50
cm thick. Thus these Black soils are labelled thin.

Figure 27, Very gently sloping glaciolacustrine terrain dominated by CWY soils (CWY1/3 map unit) and used for
production of cereal grains.

Orthic Black is the dominant subgroup of the area. Orthic Blacks are characterized by
noncalcareous Bm horizons. Calcareous and Rego Black soils dominate a belt that extends
from the Lundbreck-Cowley area northward up the Oldman R. basin, and southeastward
across the southern end of the Porcupine Hills, Calcarcous Black soils have a calcareous
Bmk horizon; Rego Blacks have no B horizon (E.CS.S. 1987b). As in the Cowley Basin,
some of the Calcareous and Rego Black soils are the products of erosion, and some are
naturally occurring.

Till is an important surficial material of the benchlands area. BZR (Beazer) series, clas-
sified Orthic Black, occurs in the till. Vaguely similar soils occur on prominent ridges
and hills where the till is shallow over bedrock. Fine and medium textured
glaciolacustrine and related water-laid deposits occur in small basins or are mixed with
the till. CTN (Cardston) and CWY (Cowley) series, classed Orthic and Calcareous Black
respectively, occur in the fine textured sediments.

Coarse to medium textured glaciofluvial and fluvial deposits, including gravel, occur
along major streams that dissect the area. Other coarse textured soils are associated with
ice contact landforms scattered throughout the arca. Several series and variants occur in
these complex deposits.
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Saline and Solonetzic variants of fine to medium textured soils can be found in a few
localities. Gleysolic soils are important in terrain with appreciable potholes and slough
bottoms, like those on the Goose Lake Bench.

Thick Black Soils

The thick Black soil belt (Fig. 23) occurs throughout much of the Porcupine Hills,
Beauvais Lake Upland and Goose Lake Bench, and in the Byron-Carbondale Hills area
north of Burmis. Its soils, parent materials and landforms are quite diverse.

Thick Black soils extend from the Fescue Grassland Ecoregion {Strong and Leggat 1981)
into aspen parkland to the west. Aspen groves, or sometimes willow clumps, generally
cover less than 50% of the landscape. The area is dominantly native or improved ran-
geland. In some localities where soil, climatic and topographic conditions are favorable,
the soils have been cultivated for production of forages and cereal grains like oats and
barley,

The Thick Black area is associated with agroclimatic class 4H (Fig. 14). EGDD index
ranges from about 950 to 1050, a severe limitation on the range of crops which can be
grown. P-PE index ranges from about -260 to -300 over the drier lands north of the
Castle R. Significantly moister conditions, with P-PE values higher than -260, prevail in
the Thick Black area located to the southeast of Beaver Mines (Fig.14). In this moist sub-
area, Thick Black soils actually extend northeastwards, well onto lands classed as
agroclimate 3H on the Goose Lake Bench. Here the range of crops grown is wider than
normal for Thick Black soils.

While crops may be limited by the lack of heat units, soil development reflects adequate
moisture. Topsoil (Ah horizon) is 15 c¢cm or more thick, 20 cm or more if cultivated (Ap
horizon). Sola of most soils are 50 cm or more thick, except in parent materials with high
carbonate content. Thus these Black soils are labelled thick.

Orthic Black is by far the dominant subgroup of the Thick Black soil area. Orthic Blacks
are characterized by noncalcareous Bm or Bt horizons. Calcareous and Rego Blacks, and
Orthic and Cumulic Regosols, occur in recent deposits associated with the streams that cut
through the areca. <Calcareous Black soils have a calcareous Bmk horizon; Rego Blacks
have no B horizon. Orthic Eutric Brunisol soils, with very thin topsoil (4-9 cm of Ah
horizon), are important on steep, relatively dry terrain.

Till of various origins is the most important surficial material of the Thick Black belt.
DVG (Dunvargan) series, classed Orthic Black, occurs in continental till. Vaguely similar
soils occur on prominent ridges and hills where the till is shallow over bedrock. Para-
skeletal {gravelly) variants of DVG and the shallow soils are characteristic of the moun-
tain iills along the western side of the belt. Fine and medium textured glaciolacustrine
and related water-laid deposits are sometimes mixed with the tills.

Ice contact landforms are scattered throughout the area, and are especially common in the
Spread Eagle and Park View localities. Coarse textured Orthic Black soils such as OTP
(Outpost) and CRW (Carway) series are associated with the ice contact deposits. Coarse to
medium textured glaciofluvial and fluvial deposits occur along streams.

Gleysolic soils are important in terrain with potholes, slough bottoms and drains. Substan-
tial area of such terrain exists in the Goose Lake to Twin Butte localities.
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Dark Gray-Black Transition -

West of the Thick Black soil belt, aspen parkland grades to aspen and mixedwood forest.
Likewise the soils grade from Black to Dark Gray in response to weak leaching under
well established aspen stands. The Dark Gray soils belong to the Chernozemic Order and
are distinguished from the Blacks by the color of topsoil, called Ahe and Ah horizons
(E.C.S.S. 1987b).

Most of the area is used as pasture and woodland grazing. In a few localities where soil,
climatic and topographic conditions are favorable, the soils have been cultivated for
production of forage crops.

The Dark Gray-Black transition area is associated with agroclimatic class 5H (Fig. 14).
EGDD index ranges from about 700 to 950, a very severe limitation which inhibits arable
agriculture. P-PE index is usually moister than -260, thus moisture is not limiting.

Soil development reflects more than adequate moisture. Topsoil (Ahe horizon) of the
Dark Gray soils has grayish to brownish streaks and blotches ("salt and pepper” effect) as-
sociated with weak leaching. Topsoil (Ah horizon) of the Black soils is 15 cm or more
thick. Sola in both great groups are 50 cm or more thick, except where parent materials
have high carbonate content.

Orthic Dark Gray and Orthic Black are the dominant subgroups of the transition area.
Both are characterized by noncalcareous Bm or Bt horizons. Orthic Eutric Brunisel soils,
with very thin topsoil (4-9 ¢m of Ah horizon), are important on steep, relatively dry,
grassland terrain. Similar soils occur in highly calcareous, coarse textured, glaciofluvial
deposits around Lees Lake. Calcareous and Rego Black soils, and Orthic and Cumulic
Regosols, occur in recent deposits associated with streams that cut through the area.

Till of mixed and mountain origin is the most important surficial material of the Dark
Gray-Black transition. BVA (Beauvais) and DVG (Dunvargan) series plus their paraskele-
tal (or gravelly) variants occur in the tills, BVA is classified as Orthic Dark Gray, DVG
as Orthic Black. Vaguely similar soils occur on prominent ridges and hills where the till
is shallow over bedrock. TFine textured till-like material occurs in some localities, near
Pecten for example,

Medium textured fluvial, fluviolacustrine and mudflow deposits occupy several valley
bottoms. MFT (Maycroft) scries, classed as Orthic Black, and TDC (Todd Creek) series,
classed as Gleyed Dark Gray (Plate IB), occur in these materials. TDC and gleyed ver-
sions of MFT often occur under seepage affected mixedwood forest (Fig. 28).

Ice contact landforms are common throughout the area. Glaciofluvial and fluvial deposits

occur along streams. Various coarse to medium textured soils are associated with these
materials,

Gleysolic soils are important in terrain with appreciable potholes, slough bottoms and
drains. Substantial areas of such terrain exists in the Pecten and Spread Eagle localities.

Valley Chernozemic Soil Complex
Three major river valleys cut across the southeast-northwest trending structures of the

Front Ranges and Southern Foothills (Figs. 2 and 23). The floors of these valleys are
dominated by Fescue and Montane grasslands, with groves of aspen, Douglas fir, and
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Douglas fir mixedwood in some areas. Chernozemic soils dominate, and like the

grasslands, reflect unusually arid conditions compared to surrounding landscapes. The
three major river valleys are the Crowsnest (Fig. 29), Castle-Carbondale and Oldman.

Figure 28. Mixedwood forest affected by seepage and associated with TDC soils includes aspen, cottonwood and spruce.

Most land in the valleys is used for grazing. The Crowsnest valley floor, however, also
contains lands that have been developed for urban, industrial and recreational uses. In a

few localities where moisture and topographic conditions are favorable, the soils have
been cultivated for forage crop production.

Figure 29. Montane grassland against a backdrop of aspen, Douglas fir and lodgepole pine forests in the Crowsnest valley.
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The valley soil complex is associated with agroclimatic classes 5H to 3H. EGDD index
ranges {rom about 700 to 1180. Based on values at Coleman, P-PE index is roughly -260
and drier, especially during the growing season (Table 2). Physiographic effects on air
movement, wind patterns and precipitation distribution likely contribute to the aridity in
these areas.

Glaciofluvial terraces (Fig. 30) and modern fluvial floodplains, plus associated risers and
side slopes, dominate the valley floors. Benchlands, best expressed in the Crowsnest val-
ley, are characterized by hummocky ice contact deposits, sometimes overlying bedrock at
shallow depths. Most materials are strongly to extremely calcareous, except in the Castle-
Carbondale valley.

Soil development refiects the dry conditions, intensified by the highly calcareous, coarse
textured, very to extremely gravelly or cobbly, parent materials.

Figure 30.  Terraces like this one along Drywood Cr. consist of gravel deposits and have soils like DRW. The gravel is of-
ten mined for use as construction material.

Terraced grassland terrain (Fig. 30), consisting of coarse textured glaciofluvial and fluvial
gravel, is dominated by Rego, Calcareous and Orthic Black soils. BUR (Burmis) series,
classified as Rego Black, occurs extensively in the Crowsnest R. valley. DRW (Drywood)
and LNB (Lundbreck) series, classified as Orthic Black, are common in other valleys.
Plate IC shows a DRW profile. Some of the higher elevation gravel deposits have Orthic
Entric Brunisols occurring under lodgepole pine and mixed coniferous forest.

Modern floodplains and terraces, with cottonwood or mixedwood forest and patches of
shrubland and grassland, characterize the bottomlands. Soils in the recent deposits vary
substantially according to drainage and texture. Orthic and Cumulic Regosols dominate
well to rapidly drained, coarse textured deposits. Various Gleysolic soils, mainly Orthic
and Rego Humic Gleysols, dominate poorly drained, water-laid deposits along the
Crowsnest R. west of Blairmore. In well drained, medium to coarse textured, fluvial
deposits, weakly developed Orthic Eutrie Brunisols and various Regosolic soils are
prevalent. Rego Blacks, Gleyed Rego Blacks, and Gleysolics are important in the Oldman
R. valley.

43



Brunisolic soils are important in highly calcareous, ice contact deposits, particularly of the
Crowsnest valley benchlands. Eluviated and Orthic Eutric Brunisol soils characterize the
Douglas fir and Douglas fir mixedwood groves (Fig. 31). Eluviated Brunisols have thin
and weakly leached A horizons (Aej or Ae); Orthic Brunisols have little or no Ah horizon,
MGV (McGillivray) series, classed Eluviated Eutric Brunisol (Plate ID), occurs in medium
textured skeletal materials. Orthic Black soils, occur in similar materials as part of an
intricate Brunisolic-Chernozemic soil pattern. Dark Gray soils occur in some localities
under aspen and mixedwood.

Brunisolic-Loviselic-Chernozemic Soil Complex

Most of the Byron-Carbondale Hills and Grassy Mountain Ridges (Figs. 2 and 23) are
characterized by an intricate, strongly contrasting pattern of vegetation and soils (Fig. 32).
Coniferous forest dominated by Douglas fir characterizes steep northerly to easterly
aspects. Patches of Montane grassland characterize steep south to west facing slopes with
shallow soils, Mixedwood or mixed coniferouns forest dominated by lodgepole pinc occurs
on the deepest deposits, found on lower slopes skirting the ridges. The dominant soils are
Brunisolic under Douglas fir forest, Chernozemic under grassland, and Luvisolic under
pine forest.

Microclimate varies dramatically across commonly occurs within 3
these southeast-northwest oriented ridges, surface.

Associated agroclimatic classes are SH to
6H, and sometimes 7H at high elevations
on northerly aspects, Overall, EGDD in-
dex is less than 950, P-PE index moister
than -260. Locally, south facing grassland
patches may be warmer and drier.
Generally, the Montane grasslands are as-
sociated with class 5H, the forested sectors
with 6H and 7H.

m of the ground

Soil development reflects microclimatic,
vegetative and parent material differences.
Eluviated and Orthic Dystric Brunisols arc
associated with Douglas fir and Douglas
fir-lodgepole pine forest on steep north to
east facing slopes (Fig. 33). Dystric
Brunisols have acidic {pH less than 35.5)
upper sola, a function of non- to weakly
calcareous parent materials. The Eluviated
Brunisols have thin, weakly leached A
horizons (Aej or Ae); the Orthic Brunisols
have no A horizon. Various slope
processes like wind throw of trees, slump-
ing and soil creep inhibit the development
of strongly leached Ae horizons. WLB
(Willoughby) series is an Eluviated Dystric Figure 31. Dry mixedwood forest. associated with MGV
Brunisol developed in fluvioeolian soils, includes Douglas fir, lodgepole pine and
material overlying till (Plate IE). Bedrock espet

The Montane grassland segments of the landscape (Fig. 34) are dominated by Orthic Dark
Brown soils, originally called "Mountain Chernozems" in earlier unpublished surveys. BEY
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(Bellevue) series and related variants are developed in shallow, discontinous colluvium
and till overlying solid or fractured bedrock (Plate IF). Orthic Eutric Brunisols and Or-
thic Blacks are sometimes associated with the BEV soils.

Figure 32. Intricate pattern of forest and grassland in the Byron- Carbondale Hills of the Southern Foothills.

Deep till deposits skirt many of the ridges and occupy small valleys within the ridged
complex. Well established mixedwood or mixed coniferous forest, often dominated by
lodgepole pine, are common on these segments. Moist climatic conditions, lush forest
vegetation, and deep, stable parent materials have favored the development of weakly to
moderately leached, humus-rich soils. Orthic Dark Gray and Dark Gray Luvisel are the
characteristic subgroups. Orthic Dark Grays belong to the Chernozemic Order and have
fairly thick topsoil (Ahe horizon) with grayish to brownish streaks and blotches. Dark
Gray Luvisols, of the Luvisolic Order, have distinctly leached horizons (Ae) at least 5 c¢m
thick beneath the humus-rich topsoil (Ahe horizon). Orthic Gray Luvisols and Orthic
Black soils may also be found in this segment of the landscape.

Most land belonging to this "Montane ridge’ complex is used for grazing. The esthetically
attractive landscape is also desirable for various recreational uses, and for wildlife. Some
localities have produced merchantable stands of timber.

Luvisolic Soils

The areca dominated by Luvisolic soils (Fig. 23) includes lower valley walls, upper
benchlands, and some moderate relief ridges in the Front Ranges, and similar landscapes
in the Gladstone Valley area where the southern Foothills meet the Clark Range.
Lodgepole pine or lodgepole pine-Douglas fir forest is the dominant vegetation (Fig. 35).
Parent materials are mainly deep till and ice contact deposits, although some shallow till
covered bedrock ridges are included.

The Luvisolic soil area is associated with agroclimatic classes 6H to 5H, and occasionally
7H at high elevations on northerly aspects. Overall, EGDD index is less than 950. P-PE
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index is likely considerably moister than -260, except perhaps on a few south facing
grassland patches.

Soil development reflects the cool, moist Browns, Orthic Eotric Brunisols and Or-
climatic conditions, well established con- thic Blacks.

iferous forest cover, and deep stable
parent materials. The majority of soils
have distinctly leached topsoil with very
low humus content (Ae horizons). Clay
leached from the Ae has enriched the B
horizon beneath to form a Bt. Such soils
are classed Orthic Gray Luvisol, at one
time called "Gray Wooded" soils, SPR
(Spruce Ridge) series and several variants
arc the main Orthic Gray Luvisols of the
area.

Dark Gray Luvisols are often associated
with the SPR soils in the Gladstone Valley
area. Dark Gray Luvisols are similar to
Orthic Gray Luvisols but have dark gray,
weakly leached, humus-rich topsoil (Ahe
horizon) over the Ae horizon. Dark Gray
soils also occur in a few localities.

The Luvisolic soil area includes, in the
Front Ranges, bedrock ridges covered with
shallow till. Eluviated and Orthic Dystric
Brunisols often occur under coniferous
forest on steep upper slopes. Small patches
of Montane grassland may be present on Figure 33. Douglas fir-lodgepole pine forest, associated
steep southerly aspects in conjunclion with with WLB soils. on a SeeE '}?.;fhea“ facing
shallow soils. These include Orthic Dark slope in the Byron-Carbondale Hills.

A few other soils are occasionally present, usually on valley floors in ice contact,
glaciofluvial or fluvial deposits. These include Orthic Blacks, Orthic and Eluviated
Eutric Brunisols and Gleyed and Orthic Dark Grays.

Most of the Luvisolic soil arca is used for grazing. The esthetically attractive landscape
is also desirable for various recreational uses. For example, a network of snowmobile and
cross-country ski trails has been developed in the Allison Cr. area. Some localities have
produced merchantable timber stands.

The High Rock Ridge Complex

The most striking feature of the Front Ranges are the mountains like Turtle Mtn., Mt.
Tecumseh, the Livingstone Range, and others which belong to the High Rock Ridge sub-
district (Fig. 2). Limestone bedrock forms the core of these high, steep structures. Moun-
tain tops are normally rugged and rocky with lirtle or no vegetative cover. The mountain
walls have a thin mantle of colluvium on upper to middle slopes. The colluvium-bedrock
complex extends to the Crowsnest valley floor near Blairmore and Crowsnest Lake.

46



Mesoclimate associated with this rugged mountain terrain is predominantly cool and
moist, fitting agroclimatic classes 6H and 7H. Where colluvium predominates, vegetative
cover ranges from closed and open coniferous forest to shrubland. Trees are mainly
lodgepole pine and Douglas fir at lower elevations, Engelmann spruce and subaipine fir at
higher elevations.

Figure 34. Montane grassland. associated with BEV soils, on a steep SW facing slope in the Byron-Carbondale Hills.

Orthic Eutric Brunisol is the major subgroup associated with the colluvial deposits. These
base-rich, high pH soils reflect the calcareous parent materials. Leaching and humus en-
richment are usually not evident, and the soils commonly have no A horizons. FRK
(Frank) series and related lithic soils are characteristic of this landscape.

Figure 35. Forest dominated by lodgepole pine characterizes areas of Luvisolic soils in the foothills and mountains.
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Regosolic soils are significant where colluvial processes, including avalanching, have
recently disturbed the soil sola. Orthic Regosol and Orthic Humic Regosol subgroups, the
latter with at least 10 e¢m of humus-rich topsoil (Ah horizon), occur on mid to upper
slopes. Occasionally, Cumulic Regosols and Cumulic Humic Regosols, both with buried Ah
horizons, occur in depositional sites on lower slopes.

The vegetated colluvial slopes often end rather abruptly at high elevations where the
more stable slopes meet the steep, rocky, unvegetated mountain tops. Here, nonsoil con-
sisting of consolidated bedrock, mainly limestones, is dominant. Regosolic soils, developed
in a thin discontinuous mantle of colluvium, are significant.

These high mountain landscapes are far too steep and inaccessible for rangeland or tim-
berland uses. But it is this same imposing ruggedness that is a major part of the area’s es-
thetic appeal. Also, the high mountain ridges provide refuge for several species of
wildlife, and may support light recreational activities like hiking and climbing.

SOIL DEGRADATION

Obvious degradation problems observed during the course of this survey are soil erosion
and salinity. Soil erosion by wind has affected by far the most land, much of it severely.

Soil Erosion

Erosion by water and wind is evident in the survey area. The effects of water erosion
are mainly local, with the development of rills and small gullies in sites of removal, tiny
fans and aprons in depositional sites. If unchecked, gully erosion will eventually create
large gullies that can dissect fields and hinder cultivation operatiouns.

Serious erosion by water was noted once during this soil survey. In 1986, substantial snow
cover left by a spring storm was melted in a matter of hours by the sudden warming of a
chinook. Many bare fields were impacied, on a wide scale by sheet erosion, locally by
rills and small gullies. Many ditches and other small depressions became catchments for
"fluvial topsoil” sediment.

While the effects of water erosion are localized, wind erosion is extensive. Nearly 60 000
ha (149 000 ac), or about 22% of the Pincher-Crowsnest area, has been substarntially
modified by wind erosion. Roughly 48 000 ha (119 000 ac) of this total is severely
eroded, featuring cultivated lands in which eroded soils dominate (at least 40%). The
remaining 12 000 ha (30 000 ac) are moderately eroded, with subdominant {(20-40%) eroded
soils, usually located across the tops of knolls and ridges. Both severely and modcrately
croded landscapes are prevalent on the Cardston Plain and southern fringe of the Poi-
cupine Hills (Fig. 36).

The so-called eroded soils are more accurately defined as Rego and Calcareous Black or
Dark Brown soils of the Chernozemic Order. They occur in areas where Orthic subgroups
should otherwise prevail. Orthic subgroups have the "normal” A-B-C horizon sequence
(Fig. 21 & 22) and noncalcareous sola. Rego subgroups have no B horizon; Calcareous sub-
groups have calcareous Bmk horizons. Soils of both subgroups often have calcareous top-
soil (Apk horizons), either brought up from horizons below by cultivation, or added to the
surface as wind-blown drift.
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Plate I:

A. A Calcareous Black (CWY series) in fine textured
glaciolacustrine material. Note varves below 80 em.

B. A Gleyed Dark Gray (TDC series) developed in layered
fluvial material that includes mudflow.

C. A thick Orthic Black (DRW series) developed in
layered glaciofluvial deposits.
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. An Eluviated Eutric Brunisol (MGV series) developed

in very gravelly to cobbly glacial material.

An Eluviated Dystric Brunisol (WLB series) developed
in fluvioeolian veneer overlying till.

An Orthic Dark Brown (BEV series) developed in col-
luvium over till over fractured bedrock.



The edges of fields often provide conspicuous evidence of wind erosion (Fig. 37). Eroded
soils may also be recognized by their light colored surfaces when dry (Fig. 38), usually
due to the presence of carbonate and the loss of organic matter. Organic material binds
soil particles and contributes greatly to soil fertility and tilth. Differences of up to 8 or
9% organic matter content between native black Ah horizons and eroded Apk horizons
were measured in a few soils. The eroded Apk horizons often have about 5% organic mat-
ter (3% organic carbon}.

Circumstantial evidence exists which suggests that some of the soils had, in their native
state, very thin topsoil (Ah horizons) and incomplete removal of lime from the B horizons.
Frequent strong winds funnel through the Crowsnest and Oldman river basins, past the
southern fringe of the Porcupine Hills. The winds may have desiccated the soils of these
arcas, and deposited small amounts of calcarcous material picked up from the river val-
leys, bedrock outcrops, and other exposed sites. Both desiccation and the added drift
would retard soil development. Likely, these thin soils bordering the rivers quickly be-
came eroded with the advent of cultivation.
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Figure 36. Generalized map showing eroded lands and other lands with naturally thin and weakly developed soils.
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Fig. 36 includes a third group of naturally thin and weakly developed soils formed in
recent deposits, on steep erosional slopes, or in highly calcareous parent materials. This
group accounts for about 54 000 ha (133 000 ac) or 20% of the survey arca. Besides the
Rego and Calcareous subgroups, this group of soils includes Regosols, Humic Regosols,
some Gleysolic soils, and weakly developed, calcareous, Eutric Brunisols. Cultivation
likely contributes to the severity or amount of eroded soils along those stretches of river
that cut through the Cardston Plain,

Another 25 000 ha (60 000 ac) of cultivated land could become moderately to severely
eroded over the next few decades. Persistent losses of organic matter make soils more
erodible. The problem intensifies when calcareons material is incorporated in the surface.

In recent years, new cropping systems and tillage techniques have helped reduce soil
erodibility. These include continuous cropping, winter cover crops, conservation tillage,
snow management, and chemical fallow. All are designed to keep substantial trash cover
on the soil surface. Older methods like strip cultivation, manuring and wind breaks also
reduce soil erosion. One technique by itself is often insufficient in the very windy
Pincher Creek area. During the drought of the 1980’s, materials for trash cover were in
short supply, and even soils under standing stubble drifted.

Figure 37. Rvidence of wind eroded soils is often observed along fence rows.

Sail Salinity

Soil salinity is a problem only on a local scale in the Pincher Creek-Crowsnest Pass area.
There is no evidence to suggest that the problem has improved or worsened over the
decades that arable agriculture has been practiced in the area. Roughly 8500 ha (21 000
ac), or 1% of the survey area, has significant (15-30%) saline {salt affected) soils. Land
dominated by saline soils occupies about 150 ha (400 ac). About half the land with
salinity problems also has substantial eroded soils. Another 3000 ha (7500 ac) has sig-
nificant (15-30%) Solonetzic and solonetzic-like soils, developed in calcareous plus saline
parent materials.
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The vast majority of salt affected soils occur on the Cardston Plain, at the base of
bedrock controlled terrain in the Southern Foothills and Porcupine Hills. The bedrock is
the source of the salts. They are moved by groundwater filow and concentrated at or near
the soil surface in discharge areas. Seeps and springs identify groundwater discharge
areas. Obvious examples of saline soils and associated terrain occur near Summerview
and Cowley.

Figure 38, Eroded soils have light colored surfaces due to additions of lime and loss of organic matter.

The occurrence and extent of saline soils was determined, during the survey, by the
presence or absence of surface indicators such as salt tolerant vegetation, seeps, patchy
crop growth, and visible (whitish) salt accumulations. In suspect localities, soil profiles
were carefully examined for the presence of salt crystals at depth, Samples were taken at
several sites to measure salinity levels.

Most salt affected soils in the area have weak to moderate levels of salinity, classed ac-
cording to accepted standards (Eilers 1985). Measurements of 2 to 16 dS/m were recorded,
with values of 8 or more usually occurring below about 50 or 60 cm. Strongly saline soils,
with readings of 8-16 dS/m in the upper 60 cm, were occasionally found in the immediate
vicinity of saline seeps.

The occurrence and extent of Solonetzic and solontezic-like soils could often be predicted
by wavy patterns in crops and the ground surface itself. In suspect areas, soil profiles
were examined for the presence of hard, columnar, clay and sodium enriched, B horizons
(Bnt, Bn, Bnjt) below the thin topsoil. These B horizons tend to be very hard when dry,
but swell to a sticky, nearly impermeable mass when wet. Sometimes called "claypan’,
these B borizons are difficult to cultivate and hinder root development of plants. Salts
are present below the B horizons, in the parent material.

SOIL INTERPRETATIONS

Soils are usually classified and mapped according to their inherent properties. Such
baseline inventories provide a wealth of information on many characteristics, grouped ac-
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cording to consistent and standard criteria. The basic soil features and their distribution
can then be regrouped, or interpreted, for a variety of uses.

Soil surveys and related land inventories have been useful in broad endeavors like land
use planning, and in specific applications like planning of trails, campsites, or sewage dis-
posal.  Most applications involve regrouping the basic soil information into a few
suitability, capability, or limitation classes segregated according to certain critical criteria.
Sometimes the criteria are based on external parameters correlated with soil characteris-
tics. Examples of capability applications include land capability for forestry, land
capability for wildlife, land susceptibility to erosion, and land capability for recreation.

This soil survey was requested by the agricultural community, through its governmental
agencies. Necvertheless, a conscious effort has been made to provide information egually
applicable to agriceitural and non-agricultural applications. Three specific applications
are detailed in Appendix C. These are land capability classification for arable agricul-
ture, land capability for irrigation, and land capability ratings for range productivity.
Also, selected engineering data for some soil parent materials are listed in Appendix C.

54



REFERENCES

AAAC. (Alberta Agrometeorology Advisory Committee, Ag-ratings Working Group).
1987. Climate rating for arable agriculture in Alberta, Alberta Agric. 36 pp. + maps.

Agriculture Canada. 1976. Glossary of terms in soil science. Agric. Can, Research Br,
Ottawa. Publication 1459, revised. 44 pp.

Alley, N.F. 1973. Glacial stratigraphy and the limits of the Rocky Mountain and Lauren-
tide ice sheets in southwestern Alberta, Canada. Bull. Can. Petrol. Geol. 21:153-177.

Alley, N.F. and S.A. Harris. 1974. Pleistocene glacial lake sequences in the foothills,
southwestern Alberta, Canada. Can. J. Earth Sci. 11:1220-1235.

Allison, L.E.,, W.B. Bollen and C.D. Moodie. 1965. Total carbon. In Black et al. (eds),
Methods of soil analysis. Am. Soc. Agron. Monogr. 9:1345-1378.

A.O.A.C. (Association of Official Agricultural Chemists). 1955. Official methods of
analysis. Eighth ed. Washington, D.C.

AS.A.C. (Alberta Soils Advisory Committee). 1987. Land capability classification for
arable agriculture in Alberta (1987). W.W. Pettapiece (ed.). Alberta Agric. 103 pp. +
maps.

Atmospheric Environment. No date. Canadian climate normals. Temperature and
precipitation. 1951-1980. Prairie provinces. Env. Can., Atmos. Env. Serv. 429 pp.

Atmospheric Environment. 1982a. Canadian climate normals. Volume 5. Wind. 1951-1980.
Env. Can,, Atmos. Env. Serv. 283 pp.

Atmospheric Environment. 1982b. Canadian climate normals. Volume 6. Frost. 1951-1980.
Env. Can., Atmos. Env. Serv. 276 pp.

Bascombe, C.L. 1961. Calcimeter for routine use on soil samples. Chem. Ind., Part I
1826-1827.

Beaty, C.B. 1975. The landscapes of southern Alberta, a regional geomorphology. Maps
and diagrams by G.S. Young. Univ. of Lethbridge. Lethbridge, Alberta. 95 pp.

Bowser, W.EE. 1967. Agro-climatic areas of Alberta. Can. Dep. Agric. Map.

Brierley, J.A., A.T. Rodvang and WW. Pettapiece. In press. Soil Survey of the Municipal
District of Cardston (M.D. No. 6), Alberta. Agric. Can.,, Research Br. Alberta Soil
Survey Rep. No. 48. Alberta Inst. Pedol. Publ. $-86-48.

Brocke, L.K. 1977. Soil capability for agriculture in Alberta. Report prepared for Al-
berta Environment, Edmonton. 24 pp.

Cannon, M.E. and G.A. Nielsen. 1984, Estimating production of range vegetation from
easily measured soil characteristics. Soil Sci. Soc. Am. J. 48:1393-1397.

Chapman, HD. 1965. Cation exchange capacity. In Black ef al. (eds.), Methods of soil
analysis. Am. Soc. Agron. Monogr. 9: 891-901.

55



Coen, GM. and W.D. Holland, 1976, Scils of Waterton Lakes National Park, Alberta.
Env. Can., Can. For. Serv. Inf. Rep. NOR-X-65. 116 pp. + maps + Appendix D.

C.S8.S.C. (Canada Soil Survey Committee). 1978. Manual on soil sampling and methods of
analysis. J.A. McKeague (ed.), 2nd ed. Can. Soc. Soil Sci., Ottawa. 212 pp.

Department of Forestry (ARDA). 1966. The Canada Land Inventory. Report No. 2 (1965).
Soil capability classification for agriculture. Queen’s Printer, Ottawa, Ontario. 16 pp.

Dyke, AS. and V.K. Prest. 1987, Late Wisconsinan and Holocene retreat of the Lauren-
tide ice sheet. Geol. Surv. Can. Map 1702A.

E.CS.8. (Expert Committee on Soil Survey). 1983, The Canada Soil Information System
(CanS1S). Manual for describing soils in the field. J.H. Day (ed.), 1982 revised ed.
Agric, Can,, Research Br.,, LRRI Contribution No. 82-52. 97 pp. + appendices.

E.CS.S. (Expert Committee on Soil Survey). 1987a. Soil survey handbook. Volume 1. G.M.
Coen (ed.). Agric. Can., Research Br.,, L.LR,R.C. Tech. Bull. 1987-9E. 120 pp.

E.CS.S. (Agriculture Canada Expert Committee on Soil Survey). 1987b. The Canadian
system of soil classification. 2nd ed. Agric, Can. Publ. 1646. 164 pp.

Eilers, R.G. 1985. Soil salinity mapping guidelines. Fn J.A. Shields and D.J. Kroetsch
(eds): Expert Committee on Soil Survey, Proceedings of the Sixth Annual Meeting;
Guelph, Ontario, November, 1984. Agric. Can., Ottawa. Pp. 312-316.

Gary, M., R. McAfee and C.L. Wolf (eds). 1972, Glossary of geology. Am. Geol. Inst,
Washington, D.C. 805 pp.

Gee, GW. and JW. Bauder. 1979. Particle size analysis by hydrometer; A simplified
method for routine textural analysis and a sensitivity test of measurement parameters.
Soil Sci. Soc. Am. I. 43: 1004-1007.

Green, R, 1972. Geological map of Alberta. Rescarch Council of Alberta, Map 35.

Greenlee, GM. 1974. Soil survey of Beauvais Lake Provincial Park and interpretation for
recreational use. Alberta Research, Soils Div, and Alberta Inst. Pedol. Publ. M-74-11.
66 pp. + map.

Hardy Associates (1978) Ltd. 1986. Pincher Creek east area, level II1, land irrigability
classification. Hardy Assoc. (1978) Ltd., Calgary, Alberta. 30 pp. + maps.

Hardy BBT Ltd. 1987. Pincher Creek west area, level 111, land irrigability classification.
Hardy BBT Ltd., Calgary, Alberta. 27 pp. + maps.

Harron, B. 1982, Land irrigability classification, Weasel Valley study, Peigan Reserve
147, Western Soil and Environmental Services, Lethbridge, Alberta. 74 pp. + map.

Horberg, L. 1954. Rocky Mountain and continental Pleistocene deposits in the Waterton
region, Alberta, Canada. G.S.A. Bull. 65: 1093-1150.

Hosie, R.C. 1969. Native trees of Canada. 7th ed. Dept. Fisheries and Forestry,
Canadian Forestry Service, Ottawa, Ontario. 380 pp.

56



Jablonski, P. 1987, 1986 synopsis of the Sacramento precipitation storage gauge network.
Alberta Forestry, Lands and Wildlife, Forest Serv.,, Edmonton, Alberta. 19 pp.

Kjearsgaard, A., J. Tajek, W.W. Pettapiece, and R.L. McNeil, 1986, Soil survey of the
County of Warner, Alberta. Agric. Can., Research Br. Alberta Soil Survey Rep. No.
46. Alberta Inst. Pedol. Rep. No. S-84-46. 108 pp. + maps.

Kocaoglu, 8.5. 1977. Soil map, Lethbridge area (NW 82H). Agric. Can., Research Br. Al-
berta Inst. Pedol. Rep. No. M-77-3. Map only.

Lacelle, LEH. 1990. Biophysical resources of the East Kootney area: Soils. B.C. Min.
Env., Wildlife Br. B.C., Soil Survey Rep. No. 20. Wildlife Tech. Monogr. TM-1.
359 pp. + maps.

Land Classification Branch. 1983. Procedures manual for land irrigability classification
in Alberta. Alberta Agric, Resource Planning Div., Lethbridge. 100 pp.

MacMillan, R.A. 1987. Soil survey of the Calgary urban perimeter. Alberta Soil Survey
Rep. No. 45. Alberta Research Council Bull. No. 54. 244 pp. + maps.

Peech, M. 1965. Hydrogen ion activity., In Black et al. (eds.), Methods of soil analysis.
Am. Soc. Agron. Monogr. 9: 914-326.

Pettapiece, WW. 1986. Physiographic subdivisions of Alberta. Agric. Can., Research Br,
L.R.R.C. Map.

Portland Cement Association. 1962. PCA soil primer. PCA, Skokie, Illinois. 49 pp.

Price, R.A. 1962. Geology, Fernie (East Half), British Columbia-Alberta. Geeol. Surv. Can.
Map 35-1961.

Smolfak, S, W.D, Willms, R.A, Wroe, BW. Adams, and G. Ehlert. 1988. Range pastures in
Alberta. Alberta Agriculture, Edmonton. AGDEX 134/14-8. 24 pp.

Stalker, A. MacS. 1959. Surficial geology, Fort Macleod (west half), Alberta. Geol. Surv.
Can. Map 21-1958,.

Stalker, A. MacS. 1962. Surficial geology, Fernie (east half), Alberta and British Colum-
bia. Geol. Surv. Can. Map 31-1961.

Stalker, A. MacS. 1963. Quaternary stratigraphy in southern Alberta. Geol. Surv. Can.
Paper 62-34, 52 pp.

Storie, R.E. 1933. An index for rating the agricultural value of soils, California Agric.
Exper, Bull, 556. Univ, of California, Berkley, 38 pp.

Strong, W.L. and K.R. Leggat. 1981. Ecoregions of Alberta.. Alberta Energy and Natural
Resources, Resource Evaluation and Planning Div,, Edmonton. 64 pp. + map.

Walker, B.D., D.T. Allan, and W.S. Taylor. 1984. Geomorphology. /n P.L. Achuff, WD,
Holland, GM. Coen, and K. Van Tighem (eds), Ecological land classification of
Kootenay National Park, British Columbia. WVol. I: Integrated resource description.
Alberta Inst. Pedol. Publ. M-84-10, Univ. of Alberta, Edmontoa, pp. 15-31.

57



Wroe, R.A, S. Smoliak, A. Johnston, and L.M. Forbes. 1972. Alberta guide to range condi-
tion and stocking rates. Alberta Dept. Lands and Forests, Edmonton. Publ. No. L1.

18 pp.

Wyatt, FA, WE. Bowser and W. Odynsky. 1939. Soil survey of Lethbridge and Pincher
Creek sheets. Univ, of Alberta, Edmonton, Alberta. Bull. 32: 98 pp. + maps.

58



APPENDIX A
SOIL SERIES, TAXADJUNCT AND VARIANT DESCRIPTIONS

INTRODUCTION

The major soil series and taxonomic equivalents - taxadjuncts and variants (E.C.S.8. 1987a)
- of the Pincher Creek-Crowsnest Pass area are described below. These are based on exist-
ing named soil concepts developed in southern Alberta since about 1960, including recent
work in the Warner (Kjearsgaard er al. 1986), Calgary (MacMillan 1987) and Cardston
(Bricrley er @i. In press) areas.

The descriptions reflect attempts to be more rigorous and definitive than in the past,
without grossly violating or confusing accepted concepts. In some cases correlation deci-
sions were required where series concepts differed from one survey project to another.
Considering the tremendous soil variability across the survey area, only seven new series
concepts were proposed and named. These were necessary to portray mapping concepts
and usually covered substantial area.

Many variants and taxadjuncts of existing series were also identified. This approach
prevented the proliferation of named series, most of which would likely be restricted to
this exclusive corner of the province. Further, map concepts could be satisfactorily
portrayed. Variants and taxadjuncts are normally defined as rigorously as series but of-
ten allow more legend flexibility by their broader connotations. Such tools also help
clarify taxonomic relationships at the series level. Any of the variants and taxadjuncts
can be named as series in the future if warranted.

Climatic parameters were the most difficult to correlate. Series concepts were constricted
when connected with six new agroclimatic classes (A.S.A.C. 1987) rather than three classes
of the original system (Bowser 1967). However, the series code, when part of a map unit,
was not restricted to the agroclimatic class connected with the series concept. Thus a code
can represent soils with a different agroclimatic class than the series concept; that is, a
climatic variant of that series.

For example, SOF (Standoff) series is now associated with agroclimatic class 2AH
(specifically subclass 2HA). MFT (Maycroft) series is a thicker but otherwise similar soil
now associated with agroclimatic class 4H. A group of soils that is morphologically
similar to SOF occurs in areas classed as agroclimate 3H. This soil group, also labelled
SOF in map units such as SOF1/3, is in reality a climatic variant of SOF.

Climatic variants, with one exception, are not identified in this report. Soil interpreta-
tions that require agroclimatic input should be made with the map units, in conjunction
with the generalized agroclimate map (Fig. 14) when necessary. For example, SOF1/3 can
have two agricultural capability classes, one when it occurs in areas classed as agroclimate
2AH, a second when associated with class 3H.

METHODS
The following descriptions are abbreviated versions of official soil series descriptions

(E.C.S.S. 1987a). Enough information is provided to formulate mental images of each soil,
and to distinguish one from another.
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The soils are classed into subgroups and families according to accepted Canadian stan-
dards (E.CS.S. 1987b). Agroclimatic information includes approximate EGDD (effective
growing degree days) and moisture indices (precipitation minus potential evapo-
transpiration or P-PE) for each soil (A.S.A.C. 1987). Information on drainage, texture,
parent materials, and various other features are commonly based on accepted descriptive
classes (E.C.8.S. 1983). Physiographic information is based on the physiographic subdivi-
sions of Alberta at the district level (Pettapiece 1986) or subdivisions thereof.

Many of the soils described below are best illustrated by field and laboratory data from
representative profiles. Important or deflinitive data are listed in a concise tabular for-
mat. A much larger pool of data for "representative” and other pedons has been archived
with the Alberta Soil Survey Unit in Edmonton.

Analytical Methods: Information presented in the tables includes both field and
laboratory data collected according to standard procedures (C.8.S.C. 1978, E.CS.S. 1983).
Field data includes Munsell color notations and volume estimates of coarse fragment (cf.)
content. Laboratory procedures include the routine determination of:

CaCl, pH - with a pH meter using a 2:1 ratio of 0.01 M CaCl, solution to soil (Peech
1965) [3.11].

Organic C (Carbon) - by difference between total carbon and inorganic carbon
(CaCO3 eq.). Total carbon was determined by dry combustion using an induction fur-
nace (Allison et el 1965) with gasometric detection of evolved CO, (Leco model
CR12} [3.611].

CaCO4_eq. {Calcium Carbonate Equivalent) - by the inorganic carbon manometric
method of Bascombe (1961).

Total N _(Nitrogen) - by a semi-micro version of the Kjeldahl-Wilforth-Gunning
method (A.0.A.C. 1955). A mixture of HgO, CuSO, and K,S0, (Kelpak) was used as
catalyst, Ammonium-N in the distillate was detected with an ammonium ion
electrode.

C.E.C. (Cation Exchange Capacity) - by displacement of ammonivm with sodium
chloride (Chapman 1965) except that an ammonrium ion electrode was used to detect
displaced ammonium ion [3.321)].

Sand & Clay (Particle Size Distribution) - by the simplified hydrometer method of
Gee and Bauder (1979) which excludes prelreatment to remove organic matter.
Samples of A, B and transition horizons collected in 1986 and 1987 were pretreated to
remove organic matter.

THE SOILS

Soil series, variants and taxadjuncts used in the Pincher Creek-Crowsnest Pass soil survey
are listed in Table Al. The list is arranged in alphabetic order according to the upper
case three letter code. Abbreviated descriptions of the listed soils follow. Very brief
descriptions of some variants and taxadjuncts are contained within the descriptions of
other soils, usually under the heading "Major Variants". Table Al also helps locate soil
descriptions contained within Appendix A.

1. The number in [ ] indicates the method in C.5.8.C. (1978).
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Table Al. List of soil series, variants and taxadjuncts of the Pincher Creek-Crowsnest Pass soil survey area.

Sub- Agro- App. A
Code Name' group2 clima te3 Parent Maierial Refer
kBDY  Birdscye paraskeletal variant 0.DG 5o gravelly-cobbly, medium textured till p. 63
BEV Bellevue series Q.DB 5H gravelly-cobbly colluvium / till / bedrock p. 63
BEVv  Believue tiil variant 0.DB SH gravelily-cobbly, medium rexrured till / bedrock p. 63
BFT Blackfoot series O.BL 3H medium textured / gravel; glaciofluvial, fluvial p. 63
BFT  Blackioot rego variant R.BL 3H medium textured / gravel, glaciofluvial. fluvial p- 65
BKE Brocket scries R.DB 2AH  fine textured glaciolacustrine p- 65
BKEv  Brocket subgroup variant CA.DB 2AH [line textured glaciolacustrine p- 65
c¢cBKE  Brocket coarse taxadjunct R.DB 2AH  slightly gravelly, fine textured glaciolacustrine p- 65
sBKE  Brocket saline variant R.DB 2AH fine textured, saline glaciclacustrine p. 65
kBRGv Bragg Creek subgroup-skeletal v. G.EB 6H very gravelly / gravel; glaciofluvial, fluvial p. 66
BUR Burmis series R.BL 4H glaciofluvial or fluvial gravel p- 66
BURv  Burmis subgroup variant CA.BL 4H glaciofluvial or fluvial gravel p- 67
BVA Beauvais series Q.G 5H medium textured till p. 67
kBVA  Beauvais paraskeletal variant 0.DG S5H gravelly-cobbly, medivm textured till p. 67
kfBVA  Beauvais clayey-paraskeletal v. 0.DG SH gravelly-cobbly, fine rextured "till” p. 68
BZR Beazer series O.BL 3H medium textured till p- 68
rBZR  Beazer rego variant CA.BL 3H medium textured till p. 68
BZRv  Beazer thin variant 0O.EB 3H medium textured till p- 68
sBZR  Beazer saline variant O.BL 3H medium textured, saline till p. 68
fCFT  Crowfoot rego variant CA.DB 2AH  medium textured / gravel; glaciofluvial, fluvial p- 69
CIO Chokio series CA.DB 2AH mediom textured fluvio- or glaciolacustrine p- 69
CONv  Connop subgroup variant O.EB SH coarse textured glacioffuvial p. 70
CRW  Carway series O.BL 4H coarse textured (SL) glaciofluvial p- 70
¢cCRW  Carway coarse variant O.BL 4H coarse textured (LS-S layers) glaciofluvial p-71
fCRW  Carway fine variant 0.BL 4H coarse / medium textured glaciofluvial p. 71
CRWv  Carway high lime taxadjunct O.BL 4H coarse textured glaciofiuvial p.- 71
CIN  Cardston series O.BL 2HA  slightly gravelly, fine textured glaciolacustrine p. 71
sCTN Cardston saline variant 0.BL 2HA  fine textured, saline glaciclacustrine p- 71
zCTN  Cardston solonetzic variant SZ.BL 2JHA  fine textured, saline glaciolacustrine p. 71
CWY Cowley series CA.BL 2HA  fine textured glaciolacustrine p. 72
rCWY  Cowley rego variant R.BL 2HA  fine textured glaciolacustrine p. 73
sCWY Cowley saline variant R.BL 2HA  fine textured, saline glaciolacustrine p-73
DIM Diamond series R.DB 2AH  medium textured fluvio- or glaciolacustrine p-73
DRW  Drywood series 0.BL 4H medium textured / gravel: glaciofluvial. fluvial p-73
kDRW Drywood gravelly taxadjunct 0.BL 4H gravelly veneer / gravel; glaciofluvial, flavial p.- 74
rDRW  Drywood rego variant R.BL 4H medium textured / gravel; glaciofluvial, fluvial p- 74
DVG  Dunvargan series O.BL 4H medium textured till p-74
kDVG Dunvarpan paraskeletal variant O.BL 4H gravelly-cobbly, medium textured till p- 74
FRK Frank serics O.EB 6-7TH very gravelly-cobbly colluvium p-75
IFRK  Frank lithic variant 0.EB 6-7TH very gravelly-cobbly colluvium / bedrock p- 76
kFSH  Fish Creek slightly gravelly t. O.BL 4H slightly gravelly, fine textured giaciolacustrine p- 76
sFSH Fish Creek saline variant O.BL 4H fine textured, saline glaciolacustrine p- 76
JAT Joanto series R.HG 3H fine textured lacustrine or pglaciolacustrine p- 77
KNT Knight series O.BL 3H coarse textured (SL) glaciofluvial p-77
rKNT  Knight rego variant R.BL 3H coarse textured (SL) glaciofluvial p- 77
¢cKNT  Knight coarse variant 0O.BL 3H coarse textured {LS-S layers) glaciofluvial p- 77
LNB  Lundbreck series 0.BL 4H  glaciofluvial or fluvial gravel p-77
LTC Leighton Centre series D.GL 5H medium textured tiil p.-78
KLTC  Leighton Centre paraskeletal v. D.GL 5H gravelly-cobbly, medium textured till p- 78
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Table Al continued.

Sub-  Agro- App. A
Code Name group” climate Parent Material' Refer
MAC  Macleod series CADB 2AH glaciofluvial or fluvial gravel p- 79
rMAC  Macleod rego variant R.DB 2AH  glaciofluvial or fluvial gravel p- 79
MFT Maycroft series 0.BL 4H medivm textured fluvio- or glaciolacustrine p. 80
eMFT  Maycroft rego variant R.BL 4H medium textured fluvio- or glaciolacustrine p- 80
grMET  Mayeroft gleyed rego variant GLR.BL 4H medium textured fluvio- or glaciolacustrine p- 80
MGV MeGillivray scries E.EB 5H very gravelly-cobbly glaciofluvial p- 80
MGVv  McGillivray subgroup variant 0O.EB SH very gravelly-cobbly glaciofluvial p- 81
NFK North Fork series 0.EB 3H gravelly-cobbly. medium-coarse textured till p. 81
rOAS Qasis rego variant CA.DB 2AH  mediom / coarse textured glaciofluvial p- 82
ODM  Oldman series R.BL 2HA  medium textured fluvio- or glaciolacustrine p- 82
DKY Ockey scries O.BL 3H medium textured till / residuum / bedrock p- 83
OKYv  Ockey climatic variant 0.BL 4H medium textured till / residuum / bedrock p. 83
kOKY  Ockey paraskeletal variant 0O.BL 4H gravelly-cobbly. medium texrured till / bedrock p. 84
rOKY  Ockey rego variant R.BL 4H medivm textured till / residuum / bedrock p. 84
OSN Olsen series CA.DB 2AH coarse textured glaciofluvial p. 84
rOSN  Olsen rego variant R.DB 2AH  coarse textured glaciofluvial p. 84
OTP Qutpost series O.BL 4H very cobbly-gravelly-stony glaciofluvial p. 85
rOTP Outpost rego variant CA.BL SH very cobbly-gravelly-stony glaciofluvial p- 86
PGN Peigan series BL.SS 2HA  fine textured, saline glaciolacustrine p. 86
PNR Pincher series O.BL 2HA fine textured glaciolacustrine p- 86
POT Pothole Creck serics O.HG 4H fine textured glaciclacustrine or lacustrine p- 87
tPPE Porcupine rego variant R.BL 4H medium-coarse textured fluvioeolian p. 87
PSO Parsons series R.BL IH medium textured till p- 88
RFD Rockford series O.BL 3H very cobbly-gravelly-stony glacioftuvial p. 88
RNXD Rinard series O.BL 3H glaciofluvial or fluvial gravel p. 89
rRND  Rinard rego variant CA.BL 3H glaciofluvial or fluvial gravel p- 89
SOF Standoff series O.BL 2HA  medium textured fluvio- or glaciolacustrine p- 90
rSOF Standoff rego variant CA.BL 2HA  medium textured fluvio- or glaciolacustrine p. 90
SPR Spruce Ridge series 0.GL 6H gravelly-cobbly, medium textured till p. 90
SPRr  Spruce Ridge thin taxadjunct 0.GL 6H gravelly-cobbly. medium textured tilf p- 90
kSPR  Sprucc Ridge loamy-skeletal v.  O.GL 6H very gravelly-cobbly glaciofluvial p- 90
SPRv  Spruce Ridge thick variant 0.GL 6H  gravelly-cobbly. medium textured till p. 90
TDC Fadd Creek series GL.DG SH medium textured / gravelly fluvial p. 91
TDCv  Todd Creck subgroup variant 0.DG SH medium textured / gravelly fluvial p- 91
kTDC  Todd Creck paraskeletal variant 0.DG sH gravelly veneer / very gravelly fluvial p- 91
VAC  Van Cleeve rego variant R.DB 2AH medium textured till / residuum / bedrock p- 92
WLB Willoughby series E.DYB 6-7H coarse-medium textured fluviceoiian / till p. 92
WLBv  Willoughby subgroup variant 0.DYB 6-7TH coarse-medium textured fluvioeolian / till p. 93
IWLB  Willoughby shallow lithic v. E.DYB  6-7H (luviceolian / till / bedrock p- 93
Notes: 1. Most series are named after geographic place names: variants (also v.) and taxadjuncts (also t.) take the name of

the most closely related series plus a descriptive modifier.
Classification at the subgroup level using the accepted abbreviations (E.C.S.8. 1987b) which are wrirten out in

3%

the descriptions below.,
3. Agroclimatic classes and subclasses as described in the body of this report.

An abbreviated description of the parent material in which each soil is developed. Refer to the descriptions
below for more details.

5. Page location in Appendix A for more detailed information. especially on distinguishing soils one from another.



BDY (Birdseye) Variant

Subgroup: Orthic Dark Gray (0.DG).

Agroclimate: class SH (about 700 to 950 EGDD, usually moister than -260 P-PE); generally
on northerly to easterly aspects under Douglas fir or mixedwood forest.

Parent Material: gravelly to cobbly (15-35% coarse fragments), mediuom textured (CL-L-
SCL), strongly calcareous, mixed origin till overlying variable clastic bedrock or residual
material.

Family: fine-loamy, shallow lithic, strongly calcareous, cold subhumid.

Drainage: well to moderately well drained.

Physiography: on bedrock controlled ridges and hills in the higher portions of the Por-
cupine Hills, and in the Byron-Carbondale Hills near Maycroft.

Comments: labelled kBDY (paraskeletal variant). A more acidic variant developed in
non- to weakly calcareous mountain till occurs sporadically in the Southern Foothills.
Upper solum sometimes mixed by earthworm activity.

Competing Series: BVA (Beauvais) differs because it is nonlithic and developed in
moderately calcareous, medium textured till. BDY series, defined and sampled in
Cardston M.D. (Brierley et al. In press), differs because it is a clayey paralithic soil
derived from moderately calcareous shales; it was mapped however on a variety of
materials.

BEYV (Bellevue) Series and Variant

Subgroup: Orthic Dark Brown (O.DB).

Agroclimate: class SH (about 700 to 950 EGDD, mocister than -260 P-PE), but modified by
steep, south- 1o west-facing slopes; warmer, drier mesoclimate reflected in the soil and the
subxeric to mesic, grass-dominated vegetation types.

Parent Material: colluvium over till over bedrock (or fractured residuum) within 50-100
cm. Nonlithic materials are gravelly or channery (15-35% coarse fragments) and medium
to coarse textured (SCL-L-SL). Chemical features - noncalcareous and neutral to slightly
acid - reflect parent material and solum conditions. Table A2 lists some other features.
Family: fine-loamy, shallow lithic, noncalcarcous, cold subhumid.

Drainage: well to rapidly drained.

Physiography: on steep, southerly to westerly aspects of the Byron-Carbondale Hills and
Grassy Mountain Ridges.

Comments: one of the main soils called "Mountain Chernozem" in earlier unpublished suz-
veys. Associates include soils with shallow and very shallow colluvium over bedrock, cal-
careous parent materials, coarser or finer textures, and Ah horizons of Black or Dark
Gray colors. Extremely shallow lithic soils and bedrock outcrops often occur with BEV.
Major Variants: BEVv (till) variant was identified. It lacks the coliuvial veneer of BEV
and often contains less sand. BEVv is most often found on steep grassland patches within
the Front Ranges. Similar soils with Black Ah horizons and calcareous parent material
are often intimately associated.

Competing Series: Mesa Butte (MSB), defined and mapped in the Calgary area (MacMillan
1987), is found in similar terrain (colluvium over bedrock) but differs because it is an Or-
thic Black ,

BFT (Blackfoot) Series and Variant
Subgroup: Orthic Black (O.BL).

Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -400 P-PE); under na-
tive grasses or cultivation.
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Table A2. Selected features of a typical BEV pedon (PID No. AB-86-06) .

Ah Bm 11Bm1 11Bm2 11IBC R

Depth, ¢m 0-11 11-31 31-50 50-75 75-80 @ 80
CaCl, pH 6.4 5.9 6.1 4 N§? NS
Organic C, % 5.0 1.7 0.9 0.9 NS NS
Total N, % 0.34 NS NS
CEC3, cmol/kg  25.7 216 20.1 28.5 NS NS
Sand, % 62 56 51 51 - -

Clady, % 23 24 29 29 -- --

ctl, % 30 all’ 30 all 30 all 30 all Frag® Rock

Notes: Ah horizon color (10YR2/2 moist and 7.5YR3/2 crushed dry) meets the criteria for Dark Brown (E.C.S.S. 1987b)
and is typical of these high elevation grassland soils.

PID No. = Profile Identification Number; AB (Alberta) - 86 (1986) - number 06.

NS = pot sampled.

CEC = Cation exchange capacity expressed as centimoles per kilogram.

Cf. = coarse fragment content expressed as percent by volume (estimated).

All = all shapes & sizes: gravels, channers, cobbles, flags, & stones.

k=

Frag. = fragmental, ie. >80 or 90% coarsc fragments.

Parent Material: moderately calcareous, layered, glaciofluvial or fluvial deposits; 30 to
100 cm of medium textured (mainly L-SiL-CL, <2% coarse fragments) veneer over ex-
tremely gravelly to cobbly (»60% coarse fragments), coarse textured (LS-S) gravel.

Family: loamy over sandy-skeletal, strongly calcareous, cold subhumid.

Drainage: rapidly to well drained.

Physiography: generally found on upper to lower terraces associated with larger streams
on the Cardston Plain,

Comments: thin Ah horizons (10-15 c¢m) and soclum (carbonates within 50 e¢m) are charac-
teristic {Table A3). Map units based on BFT generally have widely varying surface tex-
tures (L-SiL-SL-CL-SiCL), sometimes with a few gravels. Underlying material may vary
from moderately to very strongly calcareous and sometimes has only 40-50% coarse frag-
ments.

Table A3. Selected features of a BFT pedon (Cardston M.D., PID No. AB-82-23).

Ah Bm Cca IICk
Depth, cm 0-11 11-34 34-67 67-110
CaCl, pH 6.9 6.2 7.6 7.6
Organic C, % 6.1 1.4 - ---
CEC, cmol/kg 23.9 20.1
CaCO4 eq., % 0.1 19.6 10.2
Sand, % 40 29 ' 40 66
Clay, % 17 19 15 7
Cf., % <2 gr! <2 gr <2 gr 90 gr+cb?

Notes: Ah weakly contaminated with calcareous drift: Ck slightly finer textured than modal. Refer to Table A2 for ex-
planation of abbreviations.
1. Gr = dominantly gravel size (and shaped) coarse fragments.
2. Gr+cb = mainly gravel and cobble sizes (and shapes) of coarse fragments.



Major Variants: IBET (rego) variant is classed as Rego Black but has the same chemical
and textural features as BFT. In mapping, this variant also represents Calcareous Blacks.
Competing Series: RND (Rinard) differs because it has less than 30 cm of loamy veneer
over gravel. SOF (Standoff) differs because it is developed in nongravelly medium tex-
tured deposits; gravel if present occurs below 1 m. DRW (Drywood) differs because it has
a thicker Ah and solum reflecting class 4H agroclimate.

BKE (Brocket) Series, Variants and Taxadjunct

Subgroup: Rego Dark Brown (R.DB).
Agroclimate: subclass 2AH (greater than 1250 EGDD, roughly -400 to -425 P-PE); under
cultivation.
Parent Material: nongravelly (<2% coarse fragments), fine textured (C-SiC-HC),
moderately calcareous, glaciolacustrine material.
Family: clayey, strongly calcareous, cool semiarid.
Drainage: moderately well drained.
Physiography: eastern edge of the Cowley Basin next to the Three Rivers Plain.
Comments: Textures commonly grade from SiCL at the surface to HC at depth (Table
A4). Calcareousness may vary from moderate to strong, even amongst layers within a
profile. BKE soils crack when severely dried out; cracks may extend to about 1 m and be
several cm wide. Erosion has been severe in areas where BKE is mapped; and many soils
have thin (<15 c¢m) Apk horizons. In some cases, a mixture of Apk plus underlying
material to a total depth of 15 ¢m may not meet Chernozemic A horizon color criteria
(E.C.8.8. 1987h).
Major Variants: three major variants and taxadjuncts were identified.
1) BKEv (subgroup) variant - is classed as Calcarcous Dark Brown (has a Bmk horizon
below the Apk) but has the same chemical and textural features as BKE.
2) ¢BKE (coarse) taxadjunct - is a fine-clayey soil developed in fine textured (SiC-C),
glaciolacustrine (or lacustro-till) sediments. The till-like material contains some
coarse {ragments (usually about 2-15%). Calcareous Dark Browns are also developed
in the material. The ¢BKE soils are usually found in slightly elevated arecas next to
the glaciolacustrine basin that contains BKE.
3) sBKE (saline) variant - is weakly to moderately saline with salts usually showing
up below about 50 or 60 cm. It occurs on relatively long apron-like slopes with seeps
and in some pothole depressions. Similar soils are classed saline Calcareous Dark
Brown. Others with weak "solonetzic-like" B horizons (zBKE) may be associated.

Table A4, Selected features of a typical BKE pedon (PID No. AB-86-02).

Apk C+A Ck1 Ck2 Ck3
Depth, cm 0-14 14-20 20-36 36-70 70-110
CaCl, pH 7.6 7.7 7.8 8.0 7.9
Organic C, % 2.5 1.7 --- --- ---
Total N, % 0.23 0.17 - —— -
CaCO; eq., % 111 19.2 20.1 11.5 18.3
Sand, % 34 20 6 4 10
Clay, % 31 38 - 50 61 55

Notes: Material has higher carbonate content than modal, but still within normal range for water-worked deposits in the

area; carbonate content variability among layers also typical of such deposits. Reler 10 Table A2 for explanation of
abbreviations.



Competing Series: CIO (Chokio) and DIM (Diamond) differ because they occur in
medium textured water-laid sediments.

BRG (Bragg Creek) Variant

Subgroup: Orthic Eutric Brunisol (O.EB).

Agroclimate: class 6H bordering on 5H (roughly 450 to 700 EGDD, around -260 P-PE or
moister); mainly under lodgepole pine or mixed coniferous forest.

Parent Material: extremely calcareous, layered, glaciofluvial or fluvial deposits; 30 to 50
cm of very gravelly to cobbly (35-60% coarse fragments), medium textured (mainly L)
veneer overlying extremely gravelly to cobbly (>60% coarse fragments), coarse textured
(8-L8) gravel (Table A5).

Family: sandy-skeletal, extremely calcareous, cold subhumid.

Drainage: rapidly to very rapidly drained.

Physiography: found on terraces and ice contact landlorms along the Crowsnest R. and
major tributaries within the Front Ranges.

Comments: labelled kBRGv (subgroup variant with a skeletal veneer). Most variations on
this concept are textural: veneer may be very thin to absent or grade tc nomgravelly
(BRGv); underlying material may have only 40-50% coarse fragments and sometimes con-
tains less carbonates than modal. Other variants have weakly developed Aej or Ae
horizons and are classed Eluviated Eutric Brunisol, including BRG series.

Competing Series: MGV (McGillivray) differs because it is an Eluviated Eutric Brunisol
and occurs in finer textured ice contact deposits. BRG series, defined and mapped in the
Calgary area (MacMillan 1987), occurs occasionally in this area. It differs because it is an
Eluviated Eutric Brunisol and occurs in gravel material with a slightly gravelly veneer
(30-100 cm).

Table A5. Selected features of a kBRGv pedon (PID No. AB-87-12).

LFH BA Bm BC1 BC2 Ck
Depth, cm 2-0 0-35 5-20 20-30 30-45 45-90
CaCl, pH 5.9 55 6.2 7.1 7.4 7.6
Organic C, % 41.2 2.0 1.9 4.0 33 ---
CEC, cmol/kg 102.3 28.5 35.9 - --- ---
CaCO3 eq., % --- --- --- 103 501 65.0
Sand, % --- 47 47 56 78 73
Clay, % 18 17 7 6 5
CEt., % - 30 all 40 all 40 all 60 all 70 all

Notes: Ck horizon slightly finer textured than modal. Refer to Table A2 for explanation of abbreviations. Refer to Table
A2 for explanation of abbreviations.

BUR (Burmis) Series and Variant

Subgroup: Rego Black (R.BL).

Agroclimate: class 4H (about 950 to 1050 EGDD, roughly -260 to -375 P-PE for type area,
moister near Waterton park); occurs in driest parts of the foothills and mountains under
native grasses.

Parent Material: extremely calcareous, extremely gravelly to cobbly (>60% coarse
fragments), coarse textured (S$-LS), glaciofiuvial or fluvial gravel.

Family: sandy-skeletal, extremely calcareous, cold subhumid.
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Drairage: very rapidly drained.

Physiography: majority occurs in the Crowsnest R. valley from Sentinel to Lundbreck,
including type area and pedon (Table A6) near Burmis, Similar soils mapped on terraces
and fans near Waterion Lakes NP at the south end of Pincher M.D.

Table A6. Selected features of a typical BUR pedon (PID No. AB-86-01).

Ah Ahk AC Ck1 Ck2 Ck3
Depth, cm 0-5 5-17 17-38 38-48 48-70 70-115
CaCl, pH 7.0 7.4 7.5 7.6 7.8 1.7
Organic C, % 9.4 52 3.4 --- --- ---
Total N, % 0.72 0.45 0.22 --- --- -
CEC, cmol/kg 42.0 --- . - - -
CaCOy eq., % 0.8 17.9 26.7 46.1 41.0 41.0
Sand, % 57 65 74 73 91 87
Clay, % 3 5 6 9 4 5
Cf., % 10 gr+cb 40 gr+cb 50 gr+cb 60 gr+cb 60 grtcb 60 gr+cb

Comments: Cca horizons sometimes present but discontinuous, existing as irregular to cir-
cular patches in upper Ck. Cca material may be weakly cemented. Carbonate and coarse
fragment contents of parent material sometimes lower than modal.

Major Variants: BURvV (subgroup) variant, classed as Calcareous Black was identified. It
often occurs with BUR in the same materials, although a lower lime version is important
near Waterton. :

Competing Series: LNB (Lundbreck), differs because it is Orthic Black and cccurs in
moderately calcareous gravel.

BVA (Beauvais) Series and Variants

Subgroup: Orthic Dark Gray (0.DG)

Agroclimate: class 5H (about 700 to 950 EGDD and moister than -260 P-PE), generally un-

der aspen forest.

Parent Material: moderately calcareous, medium textured (CL-L, 2-15% coarse fragmenls),

continental till {Table A7).

Family: fine-loamy, strongly calcareous, cold subhumid.

Drainage: well to moderately well drained.

Physiography: BVA series found mainly on the Beauvais Lake Upland, paraskeletal and

other variants common on the southwestern arm of the Upland and in the Byron-

Carbondale Hills.

Comments: upper solum sometimes mixed by earthworm activity. Minor variants include

a clayey soil developed in fine textured till or draped glaciolacustrine (lacustro-till) sedi-

ments and one developed in weakly calcareous materials.

Major Variants: two major variants were recognized.
1) kxBVA (parasketetal) variant - developed in weakly calcareous, gravelly to cobbly
(15-35% coarse fragments), medium textured (L-CL), mountain till; most common of
several occurring in mountain tills. Similar versions developed in strongly to very
strongly calcareous till (Rock Creek area) and in gravelly fine textured till (or
lacustro-till). A stony version occurs in very cebbly to gravelly or stony, glaciofluvial
(ice contact) materials.
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2) kfBVA (clayey-paraskeletal) variant - developed in strongly calcareous, gravelly
(15-35% coarse fragments), fine textured (C), mudflow material or reworked till
found in the Todd Creek arca. A similar weakly calcareous version occurs in the Pec-
ten area.
Competing Series: kBDY (paraskeletal Birdseye) variant differs because it is a shallow
lithic soil.

Table A7. Selected features of a typical BVA pedon (Cardston M.D., PID No. AB-84-11).

Ahe Ae Btl Bt2 BRC Ck
Depth, cm 0-13 13-17 17-50 50-90 90-120 120-?
CaCl, pH 59 5.0 5.4 4,9 52 71
Organic C, % 8.6 --- --- --- --- ---
Total N, % 0.42 - --- --- --- ---
CEC, cmol/kg 28.9 12.3 218 23.6 232 ---
CaCO5 eq., % --- --- --- - --- 10.3
Sand, % 51 53 38 32 35 35
Clay, % 17 14 24 31 22 26
Ct., % 10% gravels (somewhat angular) throughout

Notes: Ahe's C:N ratio of 20.5:1 is too high for a Chernozemic A horizon. but within the range found in similar soils of the
area. Refer to Table A2 for cxplanation of abbreviations.

BZR (Beazer) Series and Variants

Subgroup: Orthic Black (O.BLY.
Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -40C P-PE); under na-
tive grasses or cultivation.
Parent Material: medium textured (CL-L, 2-15% coarse fragments), moderately calcareous,
continental till,
Family: fine-loamy, strongly calcareous, cold subhumid.
Drainage: well drained.
Physiography: occurs in morainal landforms of the Cow Creek and Goose Lake benches,
the southern Porcupine Hills, and eastern edge of the Beauvais Lake Upland.
Comments: thin Ah horizons (10-15 c¢m) and solum (carbonates within 50 c¢m) are charac-
teristic (Table A8). A minor variant, paraskeletal BZR (kBZR), is associated with ice con-
tact deposits or mountain tills.
Major Variants: three major variants were recognized.
1) tBZR (rego) variant - classed as Calcareous Black and related to PSO (Parsons);
developed in same material as BZR.
2) BZRv (thin) variant - has 4-% em of black to dark brown Ah and classed as Orthic
Eutric Brunisol; common in exposed, windswept terrain of the southern Porcupine
Hills; variations occur in strongly calcarecus and gravelly tills.
3) sBZR (saline¢) variant - is weakly to moderately saline with salts usually showing
up below about 50 or 60 cm. It occurs around seeps on some relatively long apron-
like slopes.
Competing Series: DVG (Dunvargan) differs because of a thicker Ah and solum that
reflects the moister class 4H agroclimate. CTN (Cardston) differs because it occurs in
fine textured glaciolacustrine (or lacustro-till) material. SOF (Standoff) differs because it
occurs in medium textured water-laid deposits. QOKY (Ockey) differs because it is a shal-
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low lithic soil. RFD (Rockford) differs because it is developed in coarser textured ice
contact deposits.

Table A8. Selected features of a BZR pedon (Cardston M.D., PID No. AB-83-79),

Ah Bm Ck1 Ck2
Depth, cm 0-17 17-36 36-74 74-100
CaCl, pH 7.0 7.1 7.5 7.8
Organic C, % 4.2 1.7 .- .
CEC, cmol/kg 34.5 26.0 --- ---
CaCO, eq., % 14.5 15.9
Sand, % 36 39 37 21
Clay, % 26 29 27 30
Cf., % 5gr 5er 10 gr 10 gr

Notes: The Ah is a bit thicker than modal but carbonates occur well within 50 ¢m, which is characteristic. Upper solum
pH's perhaps a bit higher than normal. Refer to Table A2 for explanation of abbreviations.

CFT (Crowfoot) Variant

Subgroup: Calcareous Dark Brown (CA.DB).

Agroclimate: subclass 2AH (greater than about 1250 EGDD, roughly -400 to -425 P-PE);
under native grasses or cultivation.

Parent Material: very strongly calcareous, layered, glaciofluvial or fluvial deposits; 30 to
100 ¢cm of medium textured (mainly L, <2% coarse fragments) veneer overlying extremely
gravelly to cobbly (>60% coarse fragments), coarse textured (LS-S) gravel.

Family: loamy over sandy-skeletal, strongly calcareous, cool semiarid.

Drainage: rapidly to well drained.

Physiography: in hummocky ice contact terrain and terraces along the Oldman River, on
the castern edge of the Cowley Basin and adjacent Three Rivers Plain.

Comments: labelled rCFT (rego variant). This designation was also used to represent
Rego Dark Brown soils during the mapping exercise.

Competing Series: MAC (Macleod) differs because it has less than 30 cm of loamy veneer
over gravel. CIO (Chokio) and DIM (Diamond) differ because they occur in nongravelly
medium textured sediments; gravel if present occurs below 1 m.

CI0 (Chokio) Series

Subgroup: Calcareous Dark Brown (CA.DB).

Agroclimate: subclass 2AH (greater than about 1250 EGDD, roughly -400 to -425 P-PE) in
the survey area, class 2A to the east; under native grasses or cultivation.

Parent Material: moderately calcareous, medium textured (SiL-SiCL-L, <2% coarse
fragments), fluviolacustrine or glaciolacustrine deposits.

Family: fine-loamy, strongly calcareous, cool semiarid.

Drainage: well drained.

Physiography: castern edge of the Cowley Basin and adjacent Three Rivers Plain, in and
above the Oldman R. valley.

Comments: carbonate content of the parent material often exceeds 15%, ranging to about
20-25%.

Competing Series: DIM (Diamond) usually occurs with CIO but differs because it is clas-
sified as Rego Dark Brown. The rCFT (rego Crowfoot) variant differs because it has
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gravel within 30-100 cm of the surface. BKE (Brocket) differs because it occurs in fine
textured glaciolacustrine material.

CON (Connop) Variant

Subgroup: Orthic Eutric Brunisol (O.EB)

Agroclimate: class SH bordering on 4H (roughly 700 1o 950 EGDD, about -260 to -375
P-PE); under Douglas fir and mixedwood forest.

Parent Material: very strongly calcareous, coarse textured (SL, <2% coarse fragments),
glaciofluvial deposits (Table A9).

Family: coarse-loamy, strongly calcareous, cold subhumid.

Drainage: rapidly to well drained.

Physiography: type arca and pedon located in complex ice contact terrain around Lees
Lake in the Southern Foothills.

Comments: labelled CONv (subgroup variant). Many textural variations including soils
with significant sandy or gravelly layers occur in the same landscape.

Competing Series: CON series, defined and mapped in the Calgary area (MacMillan 1987),
differs because it is an Eluviated Eutric Brunisol and has a thicker more acidic solum.

Table A9. Selected features of a typical CONv pedon (PID No. AB-87-05).

LF Bmk BC Ck1 Ck2
Depth, ¢cm 3-0 0-12 12-40 40-90 90-120
CaC]2 pH 6.6 7.4 7.6 7.8 7.9
Organic C, % 49.6 2.3 1.9 --- ---
Total N, % 1.11 0.14 0.12 -n- ---
C3C03 eq., % -- 59 20.0 31.1 289
Sand, % --- 63 56 59 87
Clay, % --- 8 10 11 4
Ct, % - 1 gr 1 gr 0 0

Notes: Coarser than modal layers such as the Ck2 are quite common. especially at depth. Finer than modal layers may also
occur oecasionally. Refer to Table A2 for explanation of abbreviations.

CRW (Carway) Series and Variants

Subgreup: Orthic Black (O.BL).

Agroclimate: class 4H (about 950 to 1050 EGDD, moister than -260 P-PE except in the
drier Lees Lake area); mainly under native grasses and aspen.

Parent Material: moderately calcarcous, coarse tcxtured (SL, <2% coarse fragments),
glaciofluvial deposits.

Family: coarse-loamy, strongly calcareous, cold subhumid.

Drainage: well to rapidly drained,

Physiography: associated with ice contact stratified drift landforms, mainly on the
Beauvais Lake Upland.

Comments: thick Ah horizons (>15 c¢m) and solum (carbonates below 50 cm) are charac-
teristic (Table A10). The parent material is often stratified and most of the variants are
textural.
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Major Variants: three major variants and taxadjuncts were identified.
1) cCRW (coarse) variant - contains significant sandy (LS-S) layers, primarily in mid
to lower parts of the profile. Another version (kCRW) also contains some gravelly
layers.
2) fCRW (fine) variant - contains significant medium textured (SCL-CL) layers,
mainly in mid to Jower parts of the profile.

3) CRWv (high lime) taxadjunct - occurs in very strongly calcarcous gilaciofluvial
materials, mainly in the Lees Lake area, and has a thinner solum than CRW series.
Competing Series: MFT (Maycroft) differs because it occurs in medium textured fluvial
and related sediments. KNT (Knight) differs because of a thinner Ah and solum that

reflects a drier agroclimate.

Table A10. Selected features of a typieal CRW pedon (PID No. AB-87-06).

Ahi Ah2 Bm Ckl Ck2
Depth, ¢m 0-16 16-45 45-70 70-95 95-110

CaCl, pH 6.7 6.9 6.7 7.6 7.7

Organic C, % 4.2 2.1 1.4

Total N, % 0.26 0.13

CEC, cmol/kg 25.1 17.9 17.7

CaCOj3 eq., % 9.7 6.6

Sand, % 71 77 60 73 81

Clay, % 15 13 15 14 10

Cf., % 0 1-2 gr 0 0 0

Notes: Coarser than modal layers such as the Ck2 are quite common, especially at depth. Finer than modal layers may also
occur. Refer to Table A2 for explanation of abbreviations.

CTN (Cardston) Series and Variants

Subgroup: Orthic Black (O.BL).
Agroclimate: subclass 2HA (about 1180 to 1250 EGDD and -300 to -400 P-PE}; under cul-
tivation or native grasses.
Parent Material: fine textured (C-SiC-HC, 2-15% coarse fragments), moderately cal-
careous, glaciolacustrine material (sometimes called lacustro-till).
Family: clayey, strongly calcareous, cold subhumid.
Drainage: moderately well drained.
Physiography: found primarily on the Cardston Plain but extends onto the Goose Lake
Bench and into the Porcupine Hills.
Comments: thin Ah horizons (10-15 c¢cm) and sola (carbonates within S0 cm) are charac-
teristic (Table A11). Carbonate content often varies from moderately to strongly cal-
careons. Most CTN occurs in moister parts of the Cardston Plain and is uncultivated.
Cultivated CTN sometimes cracks when severely dried out; cracks may extend well into
the parent material.
Major Variants: two major variants were recognized.
1) sCTN (saline) variant - is weakly to moderately saline with salts usunally showing
up below about 50 or 60 e¢cm. It occurs on relatively long apron-like slopes that have
seeps.
2) zCTN (solonetzic) variant - is classificd as Solonetzic Black and occurs with other
solonetzic-like and Solonetzic soils in lower slope to depressional localities that have
been affected by discharge of saline ground water.
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Competing Series: kFSH (Fish Creek) taxadjunct differs because of a thicker Ah and
solum that reflects the moister class 4H agroclimate. PNR (Pincher) differs because it oc-
curs in nongravelly, usually varved, glaciolacustrine sediments. CWY (Cowley) differs be-
cause it is Calcareous Black. BZR (Beazer) differs because it is developed in medium tex-
tured till. SOF (Standoff) differs because it occurs in nongravelly, medium textured,
water-laid sediments,

Table All, Selected features of a CTN pedon (Cardston M.D.. PID No. AB-83-25).

Ap Bm Ccea Ck
Depth, em 0-10 10-25 25-63 63-100
CaCl, pH 5.7 6.8 78 7.9
Organic C, % 4.3 2.0 .- ---
CaCOgj eq., % --- --- 12.4 8.6
Sand, % 22 11 8 6
Clay, % 43 47 46 46
Ct, % roughly 2 to 5% gravels, cobbles & stones throughout

Notes: The Ap horizon by itself does not meet the thickness criteria for Chernozemic A: but a 15 cm mixture of Ap plus
underlying Bm would likely meet Chernozemic A horizon color criteria. Refer to Table A2 for explanation of ab-
breviations.

CWY (Cowley) Series and Variants

Subgronp: Calcareous Black (CA.BL).

Agroclimate: subclass 2HA (about 1180 to 1250 EGDD, roughly -300 to -400 P-PE); under
cultivation.

Parent Material: moderately calcareous, fine textured (C-SiC-HC, 2-15% coarse
fragments), glaciolacustrine deposits, sometimes called lacustro-till (Table A12).

Family: clayey, strongly calcareous, cold subhumid.

Drainage: moderately well drained.

Physiography: dominates the Cowley Basin; common on the Cow Creek Bench; extends
into the southern Porcupine Hills.

Table Al2. Selected features of a typical CWY pedon (PID No. AB-86-05).

Apk Bmk Ck1 Ck2
Depth, ¢cm 0-16 16-30 30-74 74-110
CaCl, pH 7.5 7.6 7.8 8.0
Organic C, % 3.2 1.9 - -
Total N, % 0.26
CaCO3 eq.,, % 1.7 7.3 14.9 12.8
Sand, % 15 8 8 8
Clay, % 44 54 58 59
Cf., % 2 gr+chb 2 gr+cb 2 gr+ch <lgr

Notes: Apk color (10YR3/1.5m. 10YR4/2d) too light for Black Great Group but lightened by additions of caleareous drift.

Coarse fragment content at bottom of normal range, yet shows the typical decrease with depth. Refer 1o Table A2
for explanation of abbreviations. ’



Comments: calcareousness may vary from moderate to strong, even amongst layers within
a profile. Sometimes deeper layers or the complete profile are nongravelly (<2% coarse
fragments). Erosion has been severe in arcas where CWY is mapped, and many soils have
thin (<15 cm ) Apk horizons. In some cases, a mixture of Apk plus underlying material to
a total depth of 15 cm may not meet Chernozemic A horizon color criteria (E.C.S.8. 1987b).
Major Variants: two major variants were recognized.
1) rCWY (repo) variant - lacks a Bmk horizon and is classed Rego Black.
2) sCWY (saline) variant - is a weakly to moderately saline Rego Black and occurs
near seeps on long slopes. Salis generally occur at depth. This variant is the most ex-
tensive saline soil in the area. Similar versions include saline Calcareous Black, saline
Gleyed Rego Black, and saline Gleyed Calcareous Black.
Competing Series: CTN (Cardston) differs because it is classified as Orthic Black. PSO
(Parsons) differs because it is Rego Black and developed in medium textured till. ODM
(Oldman) differs because it is Rego Black and occurs in medium textured flevial and re-
lated deposits.

DIM (Diamond) Series

Subgroup: Rego Dark Brown (R.DB).

Agroclimate: subclass 2AH (greater than 1250 EGDD, roughly -400 to -425 P-PE) in the
survey arca, class 2A to the east; mainly under cultivation.

Parent Material: moderately calcareous, medium textured (SiL-SiCL-L, <2% coarse
fragments), fluviolacustrine or glaciolacustrine deposits.

Family: fine-loamy, strongly calcareous, cool semiarid.

Drainage: well drained.

Physiography: ecastern edge of the Cowley Basin and adjacent Three Rivers Plain, in and
above the Oldman R, valley.

Comments: carbonate content of the parent material often exceeds 15%, ranging to about
20-25%.

Competing Series: CIO (Chokio) usually occurs with DIM but differs because it is clas-
sified as Calcareous Dark Brown. rCFT (rego Crowfoot) variant differs because it has
gravel within 30-100 cm of the surface. BKE (Brocket) differs because it is developed in
finer textured glaciolacustrine material.

DRW (Drywood) Series, Taxadjunct and Variant

Subgroup: Orthic Black (O.BL)

Agroclimate: class 4H (about 950 to 1050 EGDD, moister than -260 P-PE except in drier
area north of the Castle R.); mainly under native grasses or cultivation.

Parent Material: moderately calcarcous, layered, glaciofluvial or fluvial deposits; 30-100
cm of medium to coarse textured (mainly L, <2% coarse fragments) veneer overlying ex-
tremely gravelly to cobbly (>60% coarse fragments), coarse textured (LS-S) gravel.

Family: loamy over sandy-skeletal, strongly calcareous, cold subhumid.

Drainage: rapidly to well drained.

Physiography: on upper to lower terraces associated with major streams that cut through
the Southern Foothills and Front Ranges.

Comments: thick Ah horizon (>15 cm) and solum (carbonates below 50 cm) are charac-
teristic (Table A13), Map units based on DRW generally have widely varying surface tex-
tures (L-SiL-SL-CL-SiCL), sometimes with a few gravels (kDRW). Underlying material
may vary from weakly to very strongly calcareous and sometimes has only 40-50% coarse
fragments.
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Major Variants: two major taxadjuncts and variants were identified.
1) kDRW (gravelly) taxadjunct - like DRW but has up to 35% coarse fragments in the
loamy veneer,
2) rtDRW (rggo) variant - classed Rego Black but has the same textural and chemical
features as DRW, except more often strongly to very strongly calcareous. The desig-
nation was also used to denote Calcareous Blacks during mapping.
Competing Series: LNB (Lundbreck) differs because it has less than 30 e¢m of loamy
veneer over gravel. MFT (Maycroft) differs because it is developed in nongravelly
medium textured deposits; gravel if present occurs below 1 m. BFT (Blackfoot) differs
because of a thinner Ah and solum that reflects the drier class 3H agroclimate.

Table Al3. Selected features of a DRW peden (PID No. AB-87-07).

Ah Bml Bm2 I1BC IICk
Depth, cm 0-30 30-54 54-61 61-75 75-105
CaCl2 pH 5.8 5.9 5.9 7.4 7.7
Organic C, % 39 1.2 1.4 1.7 ---
Total N, % 0.26
CEC, cmol/kg 23.9 14.1 20.1 --- -
CaCO3 eq., % - --- --- 4.9 9.3
Sand, % 64 68 43 79 90
Clay, % 15 11 18 7 6
Cf., % 1-2 gr 1-2 gr 1-2 gr 50 allt 50 gr+cb

Notes: This profile has slightly fewer coarse fragments than modal at depth. but such variability is usually normal in these
deposits. Large sand lens found below 105 em. Refer 1o Table A2 for explanation of abbreviations.
1. All = gravel, cobble and stone sizes (and shapes) of coarse fragments.

DVG (Dunvargan) Series and Variant

Subgroup: Orthic Black (O.BL)

Agroclimate: class 4H (about 950 to 1050 EGDD, moister than -260 P-PE except in drier
area north of the Castle R)); under native grasses or cultivation.

Parent Material: moderately calcarcous, medium textured (CL-L, 2-15% coarse fragments),
continental till.

Family: fine-loamy, strongly calcareous, cold subhumid.

Drainage: well to moderately well drained.

Physiography: majority on the Beauvais Lake Upland and Goose Lake Bench, some in the
Porcupine Hills.

Comments: characterized (Table A14) by thick Ah horizon (>15 cm) and thick solum
(carbonates below 50 c¢m).

Major Variants: kDVG (paraskeletal) varignt developed in moderately calcareous,
gravelly to cobbly (15-35% coarse fragments), medium textured, mountain till; probably
the most common of several occurring in mountain tills. Closely related versions oceur

in strongly to very strongly calcareous till (Rock Creek area), in weakly calcareons till
throughout the foothills, and, occasionally, in gravelly fine textured till (or lacustro-till).
A thick Ah horizon and thin solum (<50 cm) typifies the high lime version.

Competing Series: BZR (Beazer) differs because of a thinner Ah and solum that reflects
the drier class 3H agroclimate. OTP (Outpost) differs because it is a loamy-skeletal soil
developed in coarser textured ice contact deposits. The kFSH (Fish Creek) taxadjunct dif-
fers because it occurs in finer textured glaciolacustrine material. MFT (Maycroft) differs
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because it occurs in medium textured fluvial and related sediments. The SPY (Spy Hill)
series, defined and mapped in the Calgary area (MacMillan 1987), may be the same as the
high lime version of DVG found in the Rock Creek area.

Table Al4, Seclected features of a typical DVG pedon (Cardston M.D.. PID No. AB-82-08).

Ah1 Ah2 Bm BC Ck
Depth, cm 0-14 14-25 25-51 51-70 70-95
CaCl, pH 6.1 6.4 6.6 7.2 7.7
Organic C, % 6.0 4.1 1.1
Total N, % 0.48 0.33
CEC, cmol/kg 32.1 30.0 25.6
CaCOj eq., % 3.6 12.7
Sand, % 36 31 33 32 32
Clay, % 35 34 38 35 34
Cf., % 5 all 10 all 15 all 20 all 15 all

Notes: Gravel, cobble and stone content at top of normal range; may indicate mountain or ice contact influence on till
origin. Refer to Table A2 for explanation of abbreviations.

FRK (Frank) Series and Variant

Subgroup: Orthic Eutric Brunisol (O.EB)

Agroclimate: classes 6H to 7H (colder than 700 EGDD, moister than -260 P-PE); under
lodgepole pine and mixed coniferous forest.

Parent Material: very strongly calcareous, very gravelly to cobbly (35-60% coarse
fragments), coarse to medium textured (SL-L-SiL) colluvium; coarser particles genecrally
derived from limestones but ashy loess may contribute significantly to the fine earths
{Table A15).

Family: loamy-skeletal (or ashy-skeletal), strongly calcareous, cold subhumid.

Drainage: rapidly drained.

Physiography: found on the steep walls of the High Rock Ridges.

Table AlS. Selected features of a FRK pedon (PID No. AB-87-10).

L F BA Bmk BCL BC2 Ck

Depth, cm 7-3 3-0 0-2 2-30 30-45 45-55 55-110
CaCl, pH 4.9 5.9 6.7 7.2 7.5 7.7 7.7
Organic C, %  5L.6 47.9 7.2 2.8 1.9
CEC, cmol/kg  96.5 116.0 36.8 - --- --- -
CaCOj; eq., % 4.1 4.1 3.1 5.2
Sand, % --- --- 38 36 26 26 38

Clay, % 8 8 13 4 11

Cf., % 40 alll 40 all 50 all 50 all 60 all

Notes: This pedon has much lower carbonate content than modal even though the coarse fragments are mainly limestones.
Particle size distribution and low bulk density suggest an eolian origin for the fine ecarths. The BC2 and a small
pocket in the Ck may be mainly voleanic ash. Refer to Table A2 for explanation of abbreviations.

1. All = all sizes and shapes: gravels, channers, cobbles. flags. & stones.



Comments: carbonate content of parent material likely the most variable feature of this
and related soils; ranges from weakly to extremely calcareous. Profiles often reddish
tinged as in the Bmk horizon (7.5YR4.5/4.5m) of the featured pedon (Table A1S5).

Major Variants: IFREK (lithic) variant is shallow lithic and occurs on exceedingly steep,
rocky, mountain slopes under open coniferous forest and sparse shrubland. Its chemical
and physical features are otherwise the same as FRK. Regosolic soils are often associated
with IFRK.

Competing Series: none.

FSH (Fish Creek) Taxadjunct and Variant

Subgroup: Orthic Black (O.BL)

Agroclimate: class 4H (about 950 to 1050 EGDD, generally moister than -260 P-PE); under
cultivation or native grasses.

Parent Material: fine textured (C-SiC-HC, 2-15% coarse fragments), moderately cal-
careous, glaciolacustrine material (sometimes called lacustro-till).

Family: clayey, strongly calcareous, cold subhumid.

Drainage: moderately well drained.

Physiography: mainly on the Beauvais Lake Upland and Goose Lake Bench; small amount
in the Porcupine Hilis.

Comments: labelled kFSH, the taxadjunct differs only slightly from the nongravelly (<2%
coarse fragments) series defined for the Calgary area (Table A16). Thick Ah horizon (>15
cm) and thick solum (carbonates below 50 c¢m) are characteristic of kFSH. Normally as-
sociated with very gentle slopes, this or a very similar soil also occurs in gently to
moderately sloping, hummocky to ridged, moraine-like terrain. Here the parent material
is either clay till derived from argillaceous bedrock, or draped glaciolacustrine sediments
of a supraglacial lake.

Major Variants: sFSH (saline) variant - is weakly to moderately saline with saits usually
appearing below about 50 or 60 cm. It occurs on relatively long aprom-like slopes that
have seeps or in depressional localities of rougher terrain.

Competing Series: CTN (Cardston) differs because of a thinner Ah and solum that
reflects a drier agroclimate. DVG (Dunvargan) differs because it is developed in medium
textured till. MFT (Maycroft) differs because it occurs in nongravelly, medinm textured,
water-laid sediments,

Table Al6. Selected features of a FSH pedon (Calgary. MacMillan 1987).

Ah Bm Ceca Ck IICk
Depth, cm 0-18 18-44 44-100 100-150 150+
CaCl, pH 6.1 6.8 7.8 8.0 8.0
Organic C, % 6.5 1.5 --- .- -
Total N, % 0.54 0.18 - - -
CEC, cmol/kg 371 26.0 .- --- ---
CaCOjy eq., % 21.8 15.4 17.1
Sand, % 4 2 6 2 14
Clay, % 42 40 39 55 35
Ct, % 0 0 1-2 1-2 5-10

Notes: Higher carbonate content closer to the surface than modal, but within normal range for water-worked deposits of the
foothills. Cca horizons not often found in kFSH soils of the Pincher Creek area. Refer to Table A2 for explanation
of abbreviations.



JAT (Joanto) Series

Subgroup: Rego Humic Gleysol {R.HG)

Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -400 P-PE); under
prairie wetland vegetation, occasionally cultivated.

Parent Material: moderately calcareous, fine textured (C-SiC-SiCL, <2% coarse
fragments), lacustrine or glaciolacustrine sediments.

Family: fine-clayey, strongly calcareous, cold subhumid.

Drainage: poorly drained.

Physiography: occurs in depressional sites within morainal and glaciolacustrine landforms
of the Cardston Plain, Southern Foothills and Porcupine Hills.

Comments: one of several, intimately associated, very poorly to imperfectly drained soils
plus water that occupy wet depressions, Other wet soils have Bg horizons (Orthic Humic
Gleysols), little or no Ah (Orthic and Rego Gleysols), weak gleying (Gleyed subgroups,
mainly of Black soils), salinity, or solonetzic tendencies. Amny of these soils may be
developed in lacustrine, glaciolacustrine, till, fluviolacusirine, or fluvial parent materials
and exhibit different textural and chemical features.

Competing Series: POT (Pothole Creek) differs because it is an Orthic Humic Gleysol and
is associated with class 4H agroclimate.

KNT (Knight) Series and Variants

Subgroup: Orthic Black (O.BL).
Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -400 P-PE); under na-
tive grasses or cultivation,
Parent Material: moderately calcareous, ccarse textured (SL, <2% coarse fragments),
glaciofluvial or fluvial sediments. ‘
Family: coarse-loamy, strongly calcareous, cold subhumid.
Drainage: well to rapidly drained.
Physiography: associated with ice contact or terraced landforms on the Cow Creek and
Goose Lake Benches.
Comments: thin Ah horizon (10-15 cm) and sclum (carbonates encountered within 50 cm)
characteristic. The parent material is often stratified, so many textural variations occur.
Parent material may also vary from strongly to weakly calcareous.
Major Variants: two major variants were recognized.
1) tKNT (rego) variant - is classed Rego Black but has the same chemical and physi-
cal variability as KNT. This designation was also used to denote Calcareous Black
soils during mapping.
2) cKNT (coarse) variant - contains significant sandy (LS-S) layers, primarily in mid
to lower parts of the profile. Another version (kKNT) contains some gravelly layers.
Competing Series: SOF (Standoff) differs because it is developed in medium textured
water-laid sediments, CRW (Carway) differs because of a thicker Ah and solum that
reflects the moister class 4H agroclimate, but otherwise has similar features (refer to
Table A1Q0).

LNB (Lundbreck) Series

Subgroeup: Orthic Black (O.BL)

Agroclimate: class 4H (about 950 to 1050 EGDD, moister than -260 P-PE except in drier
area north of the Castle R); mainly under native grasses.

Parent Material: moderately calcareous, extremely gravelly to cobbly (>60% coarse
fragments), coarse textured (LS-S), glaciofluvial or fiuvial gravel.

Family: sandy-skeletal, strongly calcareous, cold subhumid.

77



Drainage: rapidly drained.

Physiography: on upper to lower terraces associated with major streams that cut through
the Southern Foothills and Front Ranges.

Comments: thick Ah horizon (>15 cm) and solum (carbonates below 50 ¢m) characteristic
of LNB (Table A17). Parent material of LNB and closely associated soils may vary from
weakly to extremely calcareous and sometimes has only 40-50% coarse fragments.
Competing Series: DRW (Drywood) differs because it has 30 cm or more of medium tex-
tured vencer over gravel. BUR (Burmis) differs because it is classified as Rego Black and
occurs in extremely calcareous gravel. RND (Rinard) differs because of a thinner Ah and
solum that reflects a drier agroclimate.

Tabie A17. Selected features of a typical LNB pedon (PID No. AB-%86-07).

Ah Bm BC Ck
Depth, ¢cm J-18 18-55 55-85 &835-150
CaC]z pH 5.5 5.4 7.3 7.6
Organic C, % 6.2 1.6 --- ---
Total N, % 0.52 - - ---
CEC, cmol/kg 251 11.0 e ---
CaCOj eq., % --- --- 2.3 11.4
Sand, % 62 76 85 91
Clay, % 9 11 3 3
Cf., % 20 gr+cb 40 gr+ch 60 gr+cb 60 all

Notes: Upper solum pH's are lower than normally expected in native grassland soils but not uncommon in these coarse tex-
tured soils of the foothills. Refer to Table A2 for explanation of abhreviations.
1. All = gravel. cobble and stone sizes (and shapes) of coarse fragments.

LTC (Leighton Centre) Series and Variant

Subgroup: Dark Gray Luvisol (D.GL)

Agroclimate: class 5H (roughly 700 to 950 EGDD, moister than -260 P-PE); under con-
iferous or mixedwood forest.

Parent Material: moderately calcareous, medium textured (CL-L, 2-15% coarse fragments),
continental or mixed till.

Family: fine-clayey (due to Bt) over loamy, strongly calcareous, cold subhumid.

Drainage: well to moderately well drained.

Physiography: variants generally more common than the series; all can be found in the
Porcupine Hills and Southern Foothills.

Comments: upper solum often mixed by earthworm activity (Table A18). Similar versions
have weakly or strongly calcareous parent malerials, and gravelly or fine textures.

Major Variants: XLTC (paraskeletal) variant developed in weakly calcarcous, gravelly to
cobbly (15-35% coarse fragments), medium textured (L-CL), mountain till; most common
of several occurring in mountain tills. Similar versions developed in strongly calcareous
till (Porcupine Hills) and in very gravelly fine textured till (or lacustro-till).

Competing Series: Crooked Creek (CCR), the shallow lithic variant of LTC, was used in
Cardston (Brierley ef g/, In press) but was found only in minor amounts in the Pincher-
Crowsnest area.
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Table A18. Selected features of a LTC pedon (Cardston M.D., PID No. AB-84-06).

Aheu Aeu Btl Bi2 Ck
Pepth, cm 0-8 8-18 18-42 42-80 80-100
CaCl, pH 6.0 5.2 5.5 5.6 7.4
Organic C, % 17.4 2.9 1.2 0.9 ---
Total N, % 0.54 0.16 - - ---
CEC, cmol/kg 47.4 19.5 19.4 22.5 17.6
CaCOy eq., % - --- .- --- 13.6
Sand, % 32 35 38 29 32
Clay, % 24 25 26 33 29
Ct., % Approximately 5-10% gravels throughout

Notes: This profile is taxadjunct because the Bi's have less clay than normal. Mixing of the upper solum by earthworms
has reduced the LFH to 1 cm in thickness, added organic matter to the Aheu, and camouflaged eluviation (Aeu).
Refer to Table A2 for explanation of abbreviations.

MAC (Macleod) Series and Variant

Subgroup: Calcareous Dark Brown (CA.DB)

Agroclimate: subclass 2AH (greater than about 1250 EGDD, roughly -400 to -425 P-PE) in
the survey area, likely class 2A to the east; under native grasses.

Parent Material: very strongly calcareous, extremely gravelly to cobbly (>60% coarse
fragments), coarse textured (LS-S), glaciofluvial or fluvial gravel (Table A19).

Family: sandy-skeletal, strongly calcareous, cool semiarid.

Drainage: very rapidly to rapidly drained.

Physiography: in terraces and hummocky ice contact terrain along the Oldman River, on
the eastern edge of the Cowley Basin and adjacent Three Rivers Plain.

Comments: Cca horizon sometimes present as discontinuous, irregular to spherical, weakly
cemented patches in upper Ck. Parent material of MAC and closely associated soils may
vary from strongly to extremely calcarcous and may have only 40-50% coarse fragments.
Major Variants: rMAC (rego) variant lacks the Bmk and is classed Rego Dark Brown.
Competing Series; CFT (Crowfoot) differs because it has 30 cm or more of nongravelly,
medium textured veneer over gravel.

Table A19 Selected features of a typical MAC pedon (PID No. AB-87-02).

Ahk Bmk Ck1 Ck2
Depth, cm D-10 10-24 24-29 29-140
CaC12 pH 7.5 7.6 7.7 7.8
Organic C, % 4.8 38 1.5 0.2
Total N, % 0.40 0.25 0.06 0.01
CaCOy eq., % 2.6 30.6 42.0 39.0
Sand, % 57 44 86 86
Clay, % 13 30 5 5
Cf., % 10 gr+cb 30 gr+cb 50 gr+cb 70 gr+cb

Notes: Lime pendants under fragments nearly continuous in Ckl to form weakly cemented (dry only) hard mass of soil par-
ticles and carbonate. Refer to Table A2 for explanation of abbreviations.



MFT (Maycroft) Series and Yariants

Subgroup: Orthic Black (O.BL).
Agroclimate: class 4H (about 950 to 1050 EGDD, moister than -260 P-PE except in drier
areca north of the Castle R.); under native grasses, cultivation or aspen forest.
Parent Material: moderately calcareous, medium textured {SiL-CL-SiCL-L, <2% coarse
fragments), fluvial, fluviolacustrine or glaciolacustrine deposits (Table A20).
Family: fine-loamy, strongly calcareous, cold subhumid.
Drainage: well drained.
Physiography: found mainly in valleys of the Southern Foothills, Porcupine Hills and,
occasionally, the Front Ranges.
Comments: thick Ah horizon (>15 cm) and solum (carbonates below 50 c¢m) characteristic
of MFT; profiles often slightly stratified, showing variable calcareousness and texture
among layers (Table A20). Similar soils may contain a few fine gravels, occur in weakly
to strongly calcareous parent material, or be weakly gleyed.
Major Variants: two major variants were recognized.
1) tMFT (rego) variant - classed Rego Black but has the same chemical and physical
variability as MFT. This symbol also denotes Calcareous Black soils in the mapping.
Most rMFT is mapped in the Southern Foothills where it occurs with wetter soils.
2) gtMFT (gleved rego) variant - classed Gleved Rego Black due to the presence of
mottles and dull colors, mainly under imperfectly drained conditions; similar features
as MFT and rtMFT including stratification, calcareousness and textural variations.
Commonly associated with rMFT and Gleysolic soils in the Southern Foothills.
Competing Series: SOF (Standoff) differs because of a thinner Ah and solum that reflects
a drier agroclimate. DVG (Dunvargan) differs because it is developed in medium tex-
tured till. The kFSH (Fish Creek) taxadjunct differs because it occurs in fine textured
glaciolacustrine material. DRW (Drywood) differs because it has gravel within 30-100 cm
of the surface. SRC (Sarcee) series, used in the Calgary area (MacMillan 1987), differs
because it occurs in strongly calcareous, water-laid material and has a thin solum.

Table A20. Selected features of a typical MFT pedon (PID Na. AB-87-14).

Ap Ah Bm Ck1 Ck2 Ck3
Depth, cm 0-7 7-24 24-58 58-64 64-90 90-105
CaCl, pH 6.3 6.3 6.2 7.7 7.5 7.7
Organic C, % 7.6 6.5 1.3 --- --- .-
Total N, % 0.56 0.48 -
CEC, cmol/kg 30.4 46.9 --- --- --- ---
CaC03 eq., % 0.2 0.1 0.5 25.0 13.2 7.6
Sand, % 25 21 18 40 22 20
Clay, % 28 30 34 18 20 30
Cf., % <] gr <l gr <1 gr 10 gr 0 0

Notes: Traces of carbonate in the solum a common feature. High carbonate content of the Cki likely depositional rather
than pedogenic (i¢. not a Cea). Refer to Table A2 for explanation of abhreviations.

MGV (McGillivray) Series and Variant
Subgroup: Eluviated Eutric Brunisol (E.EB).

Agroclimate: class 5SH borderline to 6H (roughly 700 to 950 EGDD and around -260
P-PE); mainly under Douglas fir or Douglas fir mixedwood forest.
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Parent Material: very strongly calcareous, very gravelly to cobbly (35-60% coarse
fragments), medium to coarse textured (L-SL), till-like, glaciofluvial (ice contact) deposits.
Family: loamy-skeletal, strongly calcareous, cold subhumid.

Drainage: well drained.

Physiography: mainly in ice contact landforms on benchlands of the Crowsnest R. valley
in the Front Ranpges.

Comments: weak eluviation (Aej) and illuviation (Btj) are typical features (Table A21)
but show the intergrading relationship to Orthic Gray Luvisols. A shallow lithic variant
occurs occasionally.

Major Variants: MGVv (subgroup) variant classed as Orthic Eutric Brunisol was iden-
tified. It occurs with MGV in the same parent material.

Competing Series: KkBRGv (Bragg Creek) variant differs becaunse it is an Orthic Eutric
Brunisol and occurs in gravel. SPR (Spruce Ridge) differs because it is an Orthic Gray
Luvisol and is developed in gravelly medium textured till.

Table A21. Selected features of a typical MGV pedon (PID No. AB-87-11).

LFH Aej AB Btj BC Ck1 Ck2
Depth, cm 3-0 0-3 3-8 8-20 20-27 27-40 40-100
CaCl, pH 6.0 5.7 5.5 6.3 7.4 7.8 7.8
Organic C, % 47.5 2.0 1.1 1.3 2.3 - —-
CEC, cmol/kg 117.4 18.5 17.6 21.3
CaCOj eq., % 17.7 36.5 37.7
Sand, % 33 48 49 47 51 50
Clay, % 13 16 20 14 14 14
Cf., % 20 all 30 all 40 all 40 all 40 all 50 all

NFK (North Fork) Series

Subgroup: Orthic Eutric Brunisol (0.EB)

Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -400 P-PE); under na-
tive grasses and scattered shrubs or trees.

Parent Material: sirongly calcareous, gravelly to cobbly (15-35% coarse fragmenis),
medium grading to coarse textured (CL-L-SCL-SL) till overlying variable clastic bedrock
or residual material, usually sandstone.

Family: loamy, shallow lithic, strongly calcareous, cold subhumid.

Drainage: well drained, occupies upper slope to crest positions.

Physiography: type location and pedon (Table A22) in the Porcupine Hills; series and
variants are also common in the Southern Foothills, sometimes in the Front Ranges.
Comments: Ah horizon commonly about 4 to 9 c¢m thick, and may be either black or dark
brown in color. The till parent material is predominantly medium textured (CL-L) but
commonly has coarser layers (SL-SCL) where the underlying bedrock is sandstone. NFK is
more prevalent on southerly to westerly windward aspects than on northerly or easterly
lee slopes. Moderately and weakly calcareous variants are more prevalent in the colder
climate areas to the west.

Competing Series: NFK vaguely resembles OKY (Ockey) scries and rVAC {rego Van
Cleeve) variant which differ because they have thicker Ah horizons and are classified Or-
thic Black and Rego Dark Brown, respectively.
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Table A22. Selecred features of a typical NFK pedon (PID No. AB-86-03).

Ah Bm BC Ck1 Ck2 R
Depth, cm 0-5 5-14 14-32 32-57 57-85 @ 85
CaCl, pH 7.1 6.8 7.6 7.7 7.9 NS
Organic C, % 7.0 2.6 1.5 --- --- NS
Total N, % 0.50 0.22 - --- --- NS
CEC, cmel/kg 30.2 24.7 --- - --- NS§
CaCO3 eq., % - 0.2 24.5 18.8 16.6 NS
Sand, % 61 59 30 49 69 NS
Clay, % 22 21 33 23 10 NS
Cf., % 2 all 2 all 5-10 alt 25 all 25 all Rock

Notes: Increasing sand and coarse fragment contents with depth show the influence of underlying sandstone bedrock. Refer
to Table A2 for explanation of abbreviations.

OAS (Oasis) Variant

Subgroup: Calcareous Dark Brown (CA.DB).

Agroclimate: subclass 2AH (greater than about 1250 EGDD, roughly -400 to -425 P-PE);
under cultivation or grasses.

Parent Material: very strongly calcareous, layered, glaciofluvial deposits; 30-100 cm of
medium textured (L-SiL) veneer overlying coarse textured (SL) sediments, all nongravelly
{<2% coarse fragments).

Family: loamy, strongly calcareous, cool semiarid.

Drainage: well to rapidly drained.

Physiography: 1in ice contact terrain along the Oldman R. on the eastern edge of the
Cowley Basin and adjacent Three Rivers Plain.

Comments: labelled rOAS (rego variant). A coarser variant has gravelly layers in the up-
per profile. In mapping, the rOAS symbol was also used to represent Rego Dark Browns
which dominate under cultivation.

Competing Series: CFT (Crowfool) differs because it has gravel at 30-100 ¢m from the
surface. CIO (Chokio) and DIM (Diamond) differ because they occur in medium textured
sediments with few if any coarse layers, OSN (Olsen) differs because it is dominantly
coarse textured with less than 30 ¢m of medium textured veneer (refer to Table A25).
OAS series, defined and mapped in the Warner area (Kjearsgaard et al. 1986), differs be-
cause it is classified as Orthic Dark Brown and occurs in moderately calcareous deposits.

ODM {(Oldman) Series

Subgroup: Rego Black (R.BL).

Agroclimate: subclass 2HA (about 1180 to 1250 EGDD, roughly -300 to -400 P-PE or
slightly drier in a few arcas); mainly under cultivation.

Parent Material: strongly calcareous, medium textured (L-SiL-CL, <2% coarse fragments),
fluviolacustrine or glaciolacustrine deposits (Table A23).

Family: fine-loamy, strongly calcareous, cold subhumid.

Drainage: well drained.

Physiography: in fluvial and ice contact terrain, mainly on the Cardston Plain.
Comments: may also occur in fluvial deposits; often slightly stratified with variable car-
bonate content and textures among layers (Table A23). Parent materials of ODM and its
close associates vary from moderately to very strongly calcareous, or contain a few gravels
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or coarser textured layers. Erosion has been severe in areas where ODM is mapped, and
many soils have thin (<15 ¢cm) Apk horizons. In some cases, a mixture of Apk plus under-
lying material to a total depth of 15 ¢m may not meet Chernozemic A horizon color
criteria (E.C.8.S. 1987b).

Competing Series: SOF (Standoff) differs because it is Orthic Black, CWY (Cowley) dif-
fers because it occurs in fine textured glaciolacustrine deposits. PSO (Parsons) differs be-
canse it is developed in medium textured till. rPPE (rego Porcupine) variant differs be-
cause it has a very thick Ah horizon (>50 cm) and occurs in steeply sloping slopewash
deposits in areas of cooler agroclimate (4H).

Table A23. Selected features of a typical ODM pedon (PID No. AB-87-04).

Apk AC Ck1 Ck2 Ck3
Depth, cm 0-13 13-30 30-50 50-90 90-115
CaCl, pH 7.8 7.9 7.8 7.9 8.0
Organic C, % 33 1.5 1.0 --- -
Total N, % 0.25 0.18 0.08 --- ---
CaCOy eq., % 3.3 14.3 19.4 17.4 14.6
Sand, % 46 33 34 32 36
Clay, % 16 21 16 22 16
Cf., % 1% or less gravel throughout

Notes: The Apk horizon, a mixture of the original A plus calecareous drift and Bm material, had been slightly compacted. A
mix of Apk plus underlying AC to a total depth of 15 em would meet Chernozemic A horizon color criteria. Refer to
Table A2 for explanation of abbreviations.

OKY (Ockey) Series and Yariants

Subgroup: Orthic Black (O.BL)

Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -400 P-PE); mainly un-

der native grasses.

Parent Material: moderately calcareous, medium textured (CL-L), 2-15% coarse

fragments), continental till overlying strongly calcareous, gravelly to very gravelly (15-

60% coarse fragments), residual marterial weathered from clastic bedrock, mainly sand-

stone and shale (Table A24).

Family: fine-loamy, shallow lithic, strongly calcareous, cold subhumid.

Drainage: well drained; located in upper slopes and crests.

Physiography: series found on the Cardston Plain but only on prominent ridges and hills

that are outliers of the Southern Foothills and Porcupine Hills. Climatic and paraskeletal

variants are common throughout the Southern Foothills and in the Porcupine Hills.

Comments: the residual parent material portion of OKY and closely related soils varies

from weakly to very strongly calcareous, from nongravelly (paralithic version in soft

bedrock) to skeletal.

Major Variants: three major variants were identified to deal with the variability of soils

similar to OKY.
1) OKYv (climatic) variant - defined as occurring in areas classed as agroclimate 4H,
but extended by mapping convenience into areas that may in fact be SH. Its morphol-
ogy and environmental setting resemble those of OKY, possibly due to a similar
microclimate created by steep slopes and warm aspects. All or part of the Ah horizon
may tend towards dark brown colors. OKYv may be the same as a lithic version of
DVG (Dunvargan) described in the Calgary area (MacMillan 1987).
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) KOKY (paraskeletal) variant - developed in moderately calcareous, gravelly to
cobbly (15-35% coarse fragments) tills, mainly in areas of 4H to SH agroclimate; likely
the most common of all OKY variants. Similar versions occur in strongly to very
strongly calcareous or weakly calcareous tills. Dark Brown Ah horizons are common
in some high elevattion with steep southerly aspects.

3) 1OKY (rego) variant - classified as Rego Black but many similar features as OKY.

In mapping, the rOKY symbol was also used to represent Calcareous Blacks and

climatic variants in cooler areas. Some of these variants are also paraskeletal.
Competing Series: BZR (Beazer) differs because it is developed in much deeper till;
likewise DVG (Dunvargan) is the deep till counterpart of OKYv. OKY vaguely resembles
NFK (North Fork) which differs because it has a much thinner Ah and is classified as
Orthic Eutric Brunisol.

Table A24. Selected features of a typical OKY pedon (PID No. AB-87-08).

Ah AB Bm BC 1I1BC1 1IBC2 R
Depth, cm 0-11 11-23 23-40 40-52 52-67 67-80 @ 80
CaCl, pH 6.2 5.8 5.9 7.3 7.8 7.9 NS
Organic C, % 8.0 2.6 2.1 1.8 --- --- NS
Total N, % 0.56 0.22 --- --- --- NS
CEC, cmol/kg 39,9 26.9 28.6 --- --- NS
CaCO3 eq., % --- --- --- 5.8 18.7 159 NS
Sand, % 49 44 32 27 24 24 NS
Clay, % 27 31 35 22 21 20 NS
Cf., % <5 all 10 all 10 all 10 all 30 all 50 ali Rock

Notes: Caleareous residual material (IIBC horizons) is a weakly weathered "rind" on the underlying bedrock, here tilted
shalc and sandstone strata. Ah material tongues down to the BC horizon. Refer to Table A2 for explanation of ab-
breviations.

OSN (Dlsen) Series and Variant

Subgroup: Calcareous Dark Brown (CA.DB).

Agroclimate: subclass 2AH (greater than about 1250 EGDD, roughly -400 to -425 P-PE) in
the survey area, likely class 2A to the east; under cultivation and grasses.

Parent Material: very strongly calcareous, coarse textured (SL, <2% coarse fragments),
glaciofluvial deposits (Table A25).

Family: coarse-loamy, strongly calcareous, cool semiarid,

Drainage: rapidly to well drained.

Physiography: in ice contact terrain along the Oldman R. on the eastern edge of the
Cowley Basin and adjacent Three Rivers Plain.

Comments: often evident that wind erosion and deposition have affected soil develop-
ment; also that profiles are slightly stratified (Table A25). A coarser variant has gravelly
layers in the upper profile. '

Major Variants: QSN (rego) variant classified as Rego Dark Brown; occurs with OSN
and dominates in areas that are cultivated.

Competing Series: rOAS (rego OQasis) variant differs because it has 30 ¢cm or more of
medivm textured veneer overlying the coarse deposits. CIO (Chokio) and DIM (Diamond)
differ because they occur in nongravelly medium textured sediments. CFT (Crowfoot)
differs because it has gravel at 30-100 cm from the surface.
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Table A25. Selected features of a typical OSN pedon (PID No. AB-87-03).

Ahkl Ahk2 Bmk AhKkb Ck1 Ck2 CKk3 Ck4
Depth, cm 0-5 5-14 14-25 25-27 27-55 55-76 76-105 105-120
CaCl, pH 7.6 7.6 7.6 7.6 1.7 7.8 7.9 8.1
Organic C, % 3.7 2.9 2.8 2.7 1.3 -- - ---
Total N, % 0.30 0.25 0.27 0.23 0.09 --- ~-- ---
CaCO4 eq., % 109 7.0 117 11.5 33.3 32.5 294 32.8
Sand, % 53 41 65 65 64 49 59 34
Clay, % 13 24 9 8 10 13 10 5
Cf, % 1-2% gravel in upper 60 cm, none below

Notes: Ahkl is calcareous drift, commaon on all soils in the vicinity. Ahkb likely a crotovina, also common in such soils.
Coarser than modal layers such as the Ck4 are common, especially at depth. Refer to Table A2 for explanation of
abbreviations.

OTP (Outpost) Series and Variant

Subgroup: Qrthic Black (Q.BL)

Agroclimate: class 4H (about 950 to 1050 EGDD, less than -260 P-PE excepl in drier area
north of the Castle R.); under native grasses.

Parent Material: moderately calcareous, very cobbly to gravelly or stony (35-60% coarse

fragments), coarse to medium textured (mainly SL-L), glaciofluvial (ice contact) deposits
(Table A26).

Family: - loamy-skeletal, strongly calcareous, cold snbhumid.

Drainage: rapidly to well drained.

Physiography: found in moraine-like, ice contact landforms of the Southern Foothills and
Front Ranges.

Table A26. Selected features of an OTP pedon (PID No. AB-86-04).

Ah Bm1 Bm2 BC1 BC2 Ck
Depth, cm 0-20 20-32 32-47 47-80 80-100 100-125
CaCl, pH 5.8 5.4 5.3 6.9 7.5 7.6
Organic C, % 9.2 1.7 1.1 0.7 - ——
Tatal N, % 0.73 - —- - - -—-
CEC, cmol/kg 45.9 35.7 35.9 21.0 ——- -
CaCOy eq, % 2.7 5.1 7.0
Sand, % 48 40 36 63 79 83
Clay, % 17 43 45 20 11 7
Cf., % 10 altt 20 all 30 all 50 all 50 all 40 all

Notes: This profile is a variant of OTP: located inside an arca gencralized as agroclimate SH; displays textural extremes
(fine textured Bm's, coarse textured Ck) associated with OTP-based map units rather than the series. Refer to
Table A2 for explanation of abbreviations.
1. Al = gravels, cobbles and stones; mainly stones in top horizons. cobbles through BC's, and gravels in Ck.

Comments: thick Ah horizon (>15 cm) and solum (carbonates below 50 cm) charac‘gerist.ic
of OTP. A finer version with non-skeletal upper harizons occurs occasionally, mainly in
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the Castle and Crowsnest R. areas. In some places, all or part of the Ah horizon may tend
toward Dark Brown colors.

Major Variants: rOTP (rego) variant is classed Calcareous Black and occurs in very
strongly calcareous glaciofluvial (ice contact) deposits, mainly in the Crowsnest R. valley.
It is associated mainly with agroclimatic class SH. A finer version with non-skeletal up-
per horizons occurs in the same area.

Competing Series: RFD (Rockford) differs because of a thinner Ah and solum that
reflects a drier agroclimate. DVG (Dunvargan) differs because it is developed in medium
textured till. LNB (Lundbreck) differs because it occurs in gravel deposits.

PGN (Peigan) Series

Subgroup: Black Solodized Soloneiz (BL.SS)

Agroclimate: subclass 2HA (about 1180 to 1250 EGDD and -300 to -400 P-PE); under na-
tive grasses or cultivation,

Parent Material: fine textured (C-HC, 2-15% coarse fragments), moderately calcareous,
moderately saline, glaciolacustrine material (sometimes called lacustro-till).

Family: clayey, strongly calcareous, cold subhumid.

Drainage: moderately well to imperfectly drained.

Physiography: found primarily in lower slope to depressional localities on the Cardston
Plain, often at the fringes of the Southern Foothills, Porcupine Hills, and their outliers,
Comments: columnar, slowly pervious, Bnt horizon ("claypan" or "hardpan") begins at 10-
25 cm below the surface; covered by thin topsoil (Ah) and a strongly leached Ae horizon.
Weak gleying may occur above the Bnt or below 50 c¢cm depth. PGN occurs with other
Solonetzic and solonetzic-like soils in subtle discharge or former discharge areas. These
include Solonetzic Black (eg. solonetzic CTN variant), Black Sclonetz (Klemengurt, KGT),
Gleyed Black Solonetz, Black Solod (Crowlodge, CGE), Gleyed Black Solodized Solonetz,
and Solonetzic Gleysol or Humic Gleysol. Other variations in texture, calcareousness and
salinity also occur.

Competing Series: Klemengurt (KGT), a Black Soleonetz, and Crowlodge (CGE), a Black
Solod, were recognized and mapped in adjacent areas (Kocaoglu 1977, Brierley er al. In
press) but occur only in minor amounts in the Pincher-Crowsnest area. The zCTN
(solonetzic Cardston) variant differs because it has a weaker "hardpan” horizon (called
Bnjtj) and lacks the leached layer (Ae).

PNR (Pincher) Series

Subgroup: Orthic Black (O.BL)

Agroclimate: subclass 2HA (about 1180 to 1250 EGDD and -300 to -400 P-PE); under cunl-
tivation or native grasses.

Parent Material: fine textured (C-SiC-HC, <2% coarse fragments), moderately calcareous,
varved, glaciolacustrine material.

Family: clayey, strongly calcareous, cold subhumid.

Drainage: modcrately well drained.

Physiography: found primarily on the Cardston Plain.

Comments: thin Ah horizon (10-15 c¢m) and solum (carbonates within 50 cm) are charac-
teristic. Virtually identical to CTN (Cardston) bul contains no coarse fragments and is
developed in varved sediments. Found with CTN. Calcareous and Rego versions also oc-
cur bul are represented by CWY (Cowley) series and rego CWY (rCWY) variant in map-
ping.

Competing Series: CTN (Cardston) differs becanse it contains a few coarse fragments,
coal flecks, reddish pebbles or sand grains, and other till indicators, and because it lacks,
in the top meter or 5o, the varving commonly associated with glaciolacustrine deposits; in
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most other respects it is similar (refer to Table All). SOF (Standoff) differs because it
occurs in medium textured sediments,

POT (Pothole Creek) Series

Subgroup: Orthic Humic Gleysol {O.HG)

Agroclimate: class 4H (about 950 to 1050 EGDD, moister than -260 P-PE except in drier
area north of the Crowsnest R); under prairie wetland vegetation including cottonwood
and willows, occasionally cultivated.

Parent Material: moderately calcareous, fine textured (C-HC, <2% coarse fragments),
glaciolacustrine or lacustrine sediments (Table A27).

Family: clayey, strongly calcareous, cold subhumid.

Drainage: poorly drained.

Physiography: occurs in depressional sites within morainal, ice contact and
glaciolacustrine landforms of the Southern Foothills.

Comments: one of several, intimately associated, very poorly to imperfectly drained soils
plus water that occupy potholes, slough bottoms and drains. Other wet soils lack Bg
horizons (Rego Humic Gleysols), have little or no Ah (Orthic and Rego Gleysols), are only
weakly gleyed (Gleyed subgroups, mainly of Black and Dark Gray soils), are saline, or
have sclonetzic tendencies. Any of these soils may be developed in lacustrine,
glaciolacustrine, till, fluviolacustrine, or fluvial parent materials, and can exhibit dif-
ferent textural and chemical features.

Competing Series: JAT (Joanto) differs because it is a Rego Humic Gleysol and is as-
sociated with class 3H agroclimate,

Table A27. Sclected features of a POT pedon (Calgary, MacMillan 1987).

Ah Ahg Bg Ckg
Depth, cm 0-10 10-30 30-80 80+
CaCl, pH 6.2 6.1 6.4 7.5
Organic C, % 73 5.6 1.2 ---
Total N, % - 0.39 0.07 ---
CEC, cmel/kg - 43.9 38.6 ---
CaCO3 eq., % - - --- 1.4
Sand, % .- 4 0 1
Clay, % - 48 66 76

Notes: POT normally contains more carbonate in the C horizon than this pedon: also this profile is among the finest tex-
tured of POT soils. Refer to Table A2 for explanation of abbreviations.

PPE (Porcupine) Variant

Subgroup: Rego Black (R.BL).

Agroclimate: class 4H (about 950 to 1050 EGDD and moister than -260 P-PE); under na-
tive grasses and low shrubs or aspen forest.

Parent Material: moderately calcarcous, medium to coarse textured (mainly SL-L, <2%
coarse fragments), fluviocolian material, wind blown detritus picked up from windward
sides of ridges and deposited on the lee sides, then subjected to slopewash flow, slumping
and soil creep.

Family: loamy, strongly calcareous, cold subhumid.

Drainage: well drained.
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Physiography: located on steep lee slopes (northerly to easterly aspects) in the Southern
Foothills and Porcupine Hills.

Comments: labelled rPPE (rego variant) and characterized by a very thick (50 to 150 ¢m)
Ah horizon or a series of Ah layers. Often has transitional horizons (AC, AB or BC) or
buried layers below the topsoil. Calcareous Blacks with Bmk horizons may sometimes be
associated. Parent material may vary from weakly to strongly calcareous; most often
weakly calcareous farther west under cooler climates and forest vegetation.

Competing Series: Unnamed soils classified as Orthic Eutric or Dystric Brunisols, which
vaguely resemble WLB (Willoughby), occur with or instead of rPPE under coniferous or
mixedwood forest in areas classed as agroclimate 5SH. ODM (Oldman) differs because it
has much thinner topsoil (roughly 10 to 20 ¢cm of Ahk or Apk) and is associated with the
2HA agroclimatic subclass. PPE series, mapped in the Calgary (MacMillan 1987) and
Cardston (Brierley ef al. In press) areas, differs because it is classed Orthic Black.

PSO (Parsons) Series

Subgroup: Rego Black (R.BL).

Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -400 P-PE); mainly un-
der cultivation.

Parent Material: medium textured (CL-L, 2-15% coarse fragments), moderately calcareous,
continental or mixed till (Table A2R),

Family: fine-loamy, strongly calcareous, cold subhumid.

Drainage: well drained.

Physiography: found mainly in the southern Porcupine Hills and on the Cow Creek
Bench.

Comments: related versions may be developed in gravelly or strongly calcarecus tills.
Competing Series: BZR (Beazer) series and rBZR variant differ because they are clas-
sified Orthic and Calcareous Black respectively. CWY (Cowley) and ODM (Oldman) dif-
fer because they are developed in fine and medium textured, water-laid deposits.

Table A28. Selected features of a typical PSO pedon (PID No. AB-87-01).

Apk BC Ck1 Ck2
Depth, cm 0-15 15-21 21-40 40-100
CaCl, pH 7.7 7.7 7.7 7.8
Organic C, % 2.6 1.7 1.2 04
Total N, % 0.26 0.17 0.09 0.03
CaCO4 eq., % 1.1 0.7 16.3 14.6
Sand, % 36 34 29 29
Clay, % 24 30 31 33
Ct., % 2-5 gr+cb 2-5 gr+ch 2-5 grt+ch 10 gr+cb

Notes: Apk is a mixture of Ah, Bm, and calcareous drift; its upper part was desiccated and loose. Refer to Table A2 for
explanation of abbreviations.

RFD (Rockford) Series
Subgronp: Orthic Black (Q.BL)

Agroclimate: class 3H (about 1050 to 1180 EGDD and -260 to -400 P-PE); mainly under
native grasses, sometimes cultivated.
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Parent Material: moderately calcareous, very cobbly to gravelly or stony (35-60% coarse
fragments), coarse to medium textured (mainly SL-L), glaciofluvial (ice contact) deposits.
Family: loamy-skeletal, strongly calcareous, cold subhumid.

Drainage: well to rapidly drained.

Physiography: found in moraine-like, ice contact landforms of the Southern Foothills and
Porcupine Hills,

Comments: thin Ah horizon (10-15 cm) and solum (carbonates within 50 cm) are charac-
teristic. Similar soils classed as Rego and Calcareous Black also occur occasiomally. All
versions are not extensive; found as inclusions or subdominant soils in association with
mainiy BZR (Beazer).

Competing Series: OTP (Outpost) differs because of a thicker Ah and solum that reflects
the moister class 4H agroclimate, otherwise many features arc similar (refer to Table
A25). BZR (Beazer) differs because it is developed in medium textured till. RND
(Rinard) differs because it is developed in gravel deposits.

RND (Rinard) Series and Variant

Subgroup: Orthic Biack (O.BL)

Agroclimate: class 3H (about 1050 to 1180 EGDD, roughly -260 to -400 P-PE); mainly un-
der native grasses.

Parent Material: moderately calcareous, extremely gravelly to cobbly (>60% coarse
fragments), coarse textured (LS-§), glaciofluvial or fluvial gravel.

Family: sandy-skeletal, strongly calcareons, cold subhumid.

Drainage: rapidly drained.

Physiography: found on upper to lower terraces associated with major streams that cut
through the Cardston Plain.

Comments: thin Ah horizon (10-15 c¢m) and solum (carbonates within 50 cm) are charac-
teristic (Table A29). Parent material of RND and closely related soils often varies from
moderately to very strongly calcareous and sometimes has only 40-50% coarse {ragments.
Major Variants: IRND (rego) variant has a Bmk horizon replacing the Bm and is clas-
sified as Calcareous Black.

Table A29. Selected features of a RND pedon (Cardston M.D., PID No. AB-82-24).

Ah Bm Bmk Ck
Depth, cm 0-13 13-22 22-33 33-100
CaCl, pH 6.3 6.2 7.3 7.6
Organic C, % 7.9 3.1 2.5 ---
CEC, cmol/kg 25.7 28.0 --- ===
CaCOj eq, % --- --- 4.3 7.2
Sand, % 39 45 59 63
Clay, % 13 26 14 12
Cf., % 30 gr 60 gr 80 gr+cb 80 gr+cb

Notes: This pedon is a variant: coarse fragment confent is typical but the fine ¢arth fraction is unusuaily fine textured.
Refer to Table A2 for explanation of abbreviations.

Competing Series: BFT (Blackfoot) differs because it has 30 ¢m or more of medium tex-
tured veneer overlying gravel. LNB (Lundbreck) differs because of a thicker Ah ~an‘d
solum that reflects the moister class 4H agroclimate. BUR (Burmis) differs because 1t 1s
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classed Rego Black, occurs in extremely calcareous gravel, and is associated with class 4H
agroclimate.

SOF (Standoff) Series and Variant

Subgroup: Orthic Black (O.BL).

Agroclimate: subclass 2HA (about 1180 to 1250 EGDD, roughly -300 to -400 P-PE); under
native grasses or cultivation,

Parent Material: strongly calcareous, medium textured (L-SiL-CL, <2% coarse fragments),
fluviolacustrine, glaciolacustrine, or fluvial deposits.

Family: fine-loamy, strongly calcareous, cold subhumid.

Drainage: well drained.

Physiography: mainly on the Cardston Plain and in the Porcupine Hills; most common in
and near major stream valleys.

Comments: thin Ah horizon (10-15 ¢m) and solum (carbonates within 50 ¢m) are charac-
teristic; profiles may be slightly stratified, showing variable calcarecusness and texture
among layers. Related soils may contain a few fine gravels or occur in moderately to
very strongly calcareous parent material.

Major Variants: rSOF {rego) variant - classified as Calcareous Black, otherwise similar to
SOF. This variant is the subgroup intergrade between SOF and ODM (Oldman).
Competing Series: MFT (Maycroft) differs because of a thicker Ah and solum that
reflects the moister class 4H agroclimate. BZR (Beazer) differs because it is developed in
medium textured till. CTN (Cardston) and PNR (Pincher) differ because they occur in
fine textured glaciolacustrine materials. BFT (Blackfoot) differs because it has gravel
within 30-100 c¢m of the surface.

SPR (Spruce Ridge) Series, Taxadjunct and Variants

Subgroup: Orthic Gray Luvisol (0.GL)
Agroclimate: class 6H (less than approximately 700 EGDD, moister than -260 P-PE}; under
coniferous forests, mainly lodgepole pine.
Parent Material: moderately calcareous, gravelly to cobbly (15-35% coarse fragments),
medium textured (L-CL), mountain till.
Family: fine-clayey (due to Bt) over loamy, strongly calcareous, cold subhumid.
Drainage: well to moderately well drained.
Physiography: found on benchlands and ridge or mountain slopes in the Southern
Foothills and Front Ranges.
Comments: Bt horizon generally much greater than 15 c¢m thick and located between 20
and 75 cm (Table A30); free carbonates usually encountered between 50 and 100 c¢m; up-
per solum to 50 em commonly acidic and contains a well developed AB horizon.
Major Variants: three major variants and taxadjuncts were identified.
1) SPRr (thin) taxadjunct - in the same family as SPR but with a much thinner solum,
developed in strongly to very strongly calcareous, mountain till. Its Bt horizon is
generally located between 10 and 50 cm. Free carbonates are usually encountered be-
tween 30 and 75 cm.
2) kSPR (loamy-skeletal) variant - developed in very gravelly to cobbly (35-60% coarse
fragments), very strongly calcareous, glaciofluvial (ice contact) deposits. Similar to
thin SPRr but coarser.
3) SPRv (thick) variant - fine-clayey, weakly calcareous soil developed in non- to
weakly calcareous mountain till. Tt usually has a thick AB horizon, a thick Bt located
between 40 and 100 cm, and free lime at well below 100 cm.
Competing Series: Tough Creek (TUC) and West Castle (WCT) are series used in Cardston
(Brierley ef @l. In press) but found only in minor amounts in the Pincher-Crowsnest area.
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TUC is as a paralithic variant of SPR, WCT differs because it is developed in pre-
Wisconsin, skeletal, noncalcareous, mountain till.

Table A30. Selected features of 2 SPR pedon (Calgary area, MacMillan 1987).

LH Ae Bt Ck
Depth, cm 4-0 0-15 15-90 >90
CaClz pH 6.0 4.2 4.8 7.0
Organic C, % 20.4 z1 1.4 ---
Total N, % 1.30 0.16 0.10 ---
CEC, cmeol/kg 75.6 14.4 24.7 ---
CaCOy eq., % - - - 53
Sand, % --- 22 21 23
Clay, % 18 38 31
Cf.,, % --- 15 20-30 20-30

Notes: In the Pincher-Crowsnest area, SPR commonly has a thick, brittle, porous, AB horizon between the Ae and Bt
Also the Ck usuaily contains more carbonates, ie. 3-15% CaCO; equivalent. Refer to Table A2 for explanation of
abbreviations.

TDC (Todd Creek) Series and Variants

Subgroup: Gleyed Dark Gray (GL.DG)
Agroclimate: class SH (about 700 to 950 EGDD, moister than -260 P-PE); mainly under
aspen, cottonwood or mixedwood forest.
Parent Material: layered fluvial deposits; 30 to 100 cm of medium textured (CL-L, <2%
coarse fragments) veneer overlying strongly calcareous, gravelly (15-35% coarse
fragments), medium textured (mainly CL-L), mudflow material (Table A31),
Family: fine-loamy, strongly calcareous, cold subhumid.
Drainage: imperfectly drained, often with mottles in lower solum and C horizon.
Physiography: majority found in lower to toe slope segments (valley bench- to bottom-
land) in the Southern Foothills at the fringes of the Clark and Front ranges.
Comments: parent materials vaguely stratified; generally found ir apron and fan
landforms along the base of steep mountain slopes. The overlying veneer may be of
fluvial or slopewash origin; the underlying mudflow material is usually very till-like. Re-
lated associates may have a skeletal or clayey mudflow base, lower or higher carbonate
content in the mudflow deposits, black rather than dark gray topsoil, less than 30 cm of
veneer, weaker or stronger gleying, or more coarse fragmenis in the vencer.
Major Variants: two major variants were recognized,
1) TDCv (subgronp) variant - is drier than TDC, lacks mottles and other gley in-
dicators, and is classified as Orthic Dark Gray.
kTDC (paraskeletal) variant - has a gravelly to cobbly veneer (15-35% coarse
fragments), often over skeletal mudflow material. It is also drier than TDC and is
classified as Orthic Dark Gray. A similar unlabelled version is skeletal throughout,
another (¢TDC) has a coarse textured (SL) veneer, still another is calcareous to the
surface (Rego Dark Gray).
Competing Series: BVA (Beauvais) differs because it is an Orthic Dark Gray and occurs
in medium textured till. TDC vaguely resembles grMFT (gleyed rego Maycroft) variant
which differs because it is a Black soil and occurs in nongravelly or slightly gravelly
water-laid deposits,
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Table A31. Selected features of a TDC pedon (PID No. AB-87-09).

LF FH Ahe AB Btjgj 11BC 1HCkgj
Depth, cm 10-5 5-0 0-15 15-35 35-62 62-72 72-100
CaCl, pH 6.3 6.0 6.5 &. 72 7.4 7.6
Organic C, % 46.4 33.8 83 4.4 2.6 1.4 ---
Total N, % 1.75 1.80 0.61 0.35 --- ---
CEC, cmol/kg 1364 133.1 57.7 43.0 - ---
CaCOj; eq., % --- --- - --- 5.6 284
Sand, % 38 36 35 42 34
Clay, % 26 23 24 26 22
Cf., % --- --- 2 gr 2 gr 2 gr 40 gr+cb 50 grtcb

Notes: This profile is a taxadjunct: coarse fragment and carbonate contents of the mudflow material (IIBC and IICkgj) are
slightty higher than modal but within the range commonly found in similar soils of the arca. Refer to Table A2 for
explanation of abbreviations.

VYAC (Van Cleeve) Variant

Subgroup: Rego Dark Brown (R.DB)

Agroclimate: subclass 2AH (greater than about 1250 EGDD, roughly -400 to -425 P-PE);
mainly under cultivation or grasses.

Parent Material: moderately calcareous, medium textured (CL-L-SiCL, 2-15% coarse
fragments), continental till over moderately calcareous, very gravelly (35-60% coarse
fragments), residual material weathered from sandstone and shale bedrock.

Family: fine-loamy, shallow lithic, strongly calcareous, cool semiarid.

Drainage: well drained; located on upper slopes and crests.

Physiography: on the Cowley Basin, but only on subtle, dome-shaped ridges and hills
skirting the edge of the Porcupine Hills.

Comments: labelled rVAC (rego variant). In mapping this symbol was also used to repre-
sent a paralithic version, with solid bedrock occurring below 1 m, and Calcareous Dark
Browns. Residuum is sometimes absent, often variable when present, and ranges from
moderately to very strongly calcareous, and from nongravelly {paralithic version) to skele-
tal. The overlying till grades to deep, fine textured, glaciolacustrine deposits downslope.
Competing Series: ¢BKE (coarse Brocket) variant differs because it is developed in finer
textured glaciolacustrine material. rVAC vaguely resembles NFK (North Fork) which dif-
fers because it is classified Orthic Eutric Brunisol, due to a thinner Ah horizon, and is as-
sociated with agroclimate 3H. VAC (Van Cleeve) series, defined and mapped in the War-
ner area (Kjearsgaard er al. 1986), differs because it is classified as Orthic Dark Brown.

WLB (Willoughby) Series and Variants

Subgroup: Eluviated Dystric Brunisol (EDYB)

Agroclimate: class 6H-7H (less than approximately 700 EGDD, moister than -260 P-PE);
under coniferous forest.

Parent Material: 30-100 cm of coarse to medium textured (mainly SL-L, 2-15% coarse
fragments), fluvioeolian veneer overlying gravelly (15-35% coarse fragments), medium to
coarse textured (mainly L-SL), mountain till; all noncalcarcous. Bedrock may occur
within 2 m of the surface. The veneer consists of wind blown detritus picked up from
windward sides of ridges, and deposited on the lee slopes, then subjected to slopewash
flow, slumping, wind throw of trees, and soil creep.
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Family: lcamy, neutral, noncalcareous, cold subhumid.

Drainage: moderately well to well drained.

Physiography: located on steep, northerly to easterly facing slopes of the Byron-
Carbondale Hills and Grassy Mountain Ridges.

Comments: horizons often poorly differentiated and eluviation barely perceptible (Aej
horizon), usually due to ongoing surface disturbances such as slumping and tree-throw
(Table A32). Similar but more strongly eluviated soils have little or no veneer on the till
and are more stable. Occasionally find a stony version with abundant quartzitic frag-
ments. Finer textured versions of the featured pedon, with CL-L till beneath the veneer,
are common.

Table A32. Selected features of a typical WLB pedon (PID No. AB-87-13).

LFH Aej Bm1 Bm2 1IBC1 1IBC2 IIBC3
Depth, em 3-0 0-3 3-26 26-50 50-62 62-82 82-110
CaCl, pH 5.4 5.7 4.9 4.9 5.4 5.0 5.8
Organic C, %  37.0 1.4 0.9 0.5 0.3 03 0.5
CEC, cmol/kg  75.1 22.0 22.7 20.6 18.9 18.0 20.1
Sand, % 67 59 57 65 56 49
Clay, % 9 12 11 9 15 17
Cf, % 2-5 gr! 1gr 2-5gr 20 all’ 30 all 30 all

Notes: Weakly developed clay films present in the Bml and all BC horizons. Relatively high pH in the A¢j may be due 10
humus additions and slope instability. Minor seepage in open pit near bottom of IIBC3. Refer to Table A2 for ex-
planation of abbreviations.

1. Gr = fine gravels and chanaers in this profile,
2. All = gravel, cobble and stone sizes (and shapes) of coarse fragments.

Major Variants: two major variants were recognized,
1) WLBv (subgroup) variant - similar to WLB but no evidence of eluviation; classed as
Orthic Dystric Brunisol.
2) IWLB (shallow lithic) variant - similar to WLB but bedrock occurs between 50 and
100 ¢m. Other versions include lithic Orthic Dystric Brunisols.
Competing Series: WLB vaguely resembles the thick, weakly calcareous SPRv (Spruce
Ridge) variant which differs because it is classified Orthic Gray Luvisol due to much
stronger eluviation (Ae horizon) and illuviation (Bf).
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APPENDIX B
SOIL, MAP AND MISCELLANEOUS UNIT DESCRIPTIONS

INTRODUCTION

The one hundred thirty-nine map units mapped in the Pincher Creek-Crowsnest Pass area
are briefly described below. Emphasis is placed on the 78 soil units (groups of map units
without topographic subdivisions) and 12 miscellaneous units. The closed legend format
and soil unit numbering system follow the pattern used in the Warner (Kjearsgaard et al.
1986) and Cardston (Brierley ef al. In press) surveys.

The map legend provides minimal information on the major soils of each map unit. Ex-
panded information on the major soils and soil inclusions is provided only in this section.
First however, soil, map and miscellaneous units and some separation criteria are ex-
plained. Most of the terms used below are defined in Appendix D, the Glossary of Terms.

THE SOIL AND MAP UNITS
The Soil Unit

A soil unit is a geographic grouping of taxonomic soil classes - a mapping tool that
describes spatial relationships of soil bodies classified at the series level (series, taxad-
juncts and variants) in the Canadian system of taxonomy (E.C.S.S. 1987b).

Each soil unit is identified using the name of its first and, if necessary, second major soil.
A number completes the soil unit identification. For example, BZR1 and BZR4 are
named after their dominant soil series, BZR (Beazer); BZCT1 and BZCT4 are named after
two codominant series, BZR and CTN (Cardston). The number is used to signify addi-
tional information about major and significant soils. The number "1" signifies that the
taxonomic soil entities encoded within the name (BZR and BZCT in this example) are in
fact the major or representative soils of the soil unit. The number "4" signifies that the
soil units in this example also contain significant Rego and Calcareous Black soils, some
of which may also have names.

Numbers 1 through 9 are used in the Pincher-Crowsnest survey and apply to all but the
miscellaneocus map units, ZAV1 through ZSA, which are numbered independently. Soil
unit numbers and their corresponding features are listed below.

1 The major or representative soils are identified by the soil unit name.

2 In addition to the soils identified by its name, the soil unit contains significant
proportions of Gleyed subgroups (related to the named soils), Gleysolic soils and
water (eg. sloughs).

3 In addition to the soils identified by its name, the soil unit contains significant
proportions of saline variaats, usually related to the named soils.

4 The soil unit contains major amounts of soils classed as Rego and Calcareous sub-
groups within the Chernozemic Order, or Regosolic soils in a few cases.

5 The soil unit contains major amounts of soils that are related to but finer textured
than the named soils.

6 The soil unit contains major amounts of soils that are related to but coarser tex-
tured than the named seils.

7 In addition to the soils identified by its name, the soil unit contains significant
amounts of Solonetzic subgroup and Solonetzic Order soils.
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8 The soil unit contains major amounts of Rego and Calcareous subgroups (of the
Chernozemic Order) plus significant Gleyed subgroups, Gleysolic soils and water.
Number "8" combines features of "2" and “4".

9 In addition to the soils identified by its name, the soil unit contains significant
amounts of soils that are coarser textured than the named soils, plus significant
proportions of Gleyed subgroups, Gleysolic soils and water. Number "9" combines
features of "2" and "6".

The Map Unit

Each soil unit is subdivided into map units according to standardized repeating
topographic classes. Thus, a map unit describes the actual landscape setting by linking
the spatial distribution of soils, identified by the soil unit, to a topographic framework,
imposed by the slope class and modifier. These are the real mapping units - the landscape
entities that can be viewed on the ground and delineated on a map.

Topographic (slope) classes used to describe map units were adapted from the standard
system (E.C.S8.S. 1983, 1987b), and are listed on the maps. Associated landform surface ex-
pressions are also listed in the legend for each map unit. In agriculturally productive
areas, map units were created for each slope class below 15%, if of sufficient acreage.
Broader groupings were allowed in the more complex mountain and foothill areas.

Three slope modifiers, based on landform surface expression, were also used to describe
some map units, provided the feature was not already identified by a major soil (eg. shal-
low lithic series or variants).

D Dissected - denotes long (ie. about 300 m or more), unidirectional, usunally inclined,
often gullied slopes; longer than found in ridged and hummocky terrain; important
to determining potential for water erosion. Also used to denote severely dissected
(gullied and channelled) terrain.

R Bedrock controlled - overall landform surface expression is controlled by an under-
lying bedrock surface which is estimated at about 1 to 5 m below the ground sur-
face; terrain may be slightly higher than that of surrounding deeper deposits and
slopes are generally moderately long; important for evaluating irrigability.

T Terraced - tracts may consist of single or multiple terrace treads bounded or
separated by steep risers; mobility of machinery and irrigation systems is fre-
quently affected by the risers.

Proportions of Major Seils

We rely heavily on proportions or percentages of soil entities or other landscape features
to describe mapping units. In the Pincher-Crowsnest survey, soil series and equivalents
(refer to Appendix A) are used to name and describe soil and map units which represent
mappable repeating landscapes. The generalizing process from detailed taxonomy to soil
landscape, was accomplished by:
* defining several taxadjuncts and variants at the series level (E.C.S.S. 1987a) but al-
lowing them to have broader connotations in some cases.
* listing groups of closely related soils that illustrate landscape dynamics relative to
the naming series; for example, "Rego and Calcareous Black variants® are related to
BZR (Beazer) and CTN (Cardston) in the BZCT4 soil unit, “coarser textured
variants" are related to CRW (Carway) in the CRW6 soil unit.
* allowing some soil and map units to have very wide percentages of major soils (or
groups of soils).
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The DRLN4/3T map unit effectively illustrates the last feature. Its major soils are DRW
(Drywood) series and gravelly taxadjunct (20-60%), LNB (Lundbreck) series (15-50%), and
rego variants of DRW and LNB (5-60%). Either DRW, LNB or the rego variants can
dominate, or all three may codominate in some cases. In some tracts, rego variants are
only inclusions (as little as 5% of the lardscape). Further, a shift in percentage of one
soil entity from tract to tract usually occurs at the expense of one or both of the others.
The crucial point is that the complex soil patterns comprising DRLN4 soil and map units
were, for pragmatic reasons, not subdivided according to different percentages of the
three major soils. This approach helped prevent unnecessary proliferation of mapping
concepts acress an already complex area of the province.

One or several map units may be characterized by the same scil unit. If more than osne,
the proportions of major soils in each (listed in the legend) may vary slightly from that
provided in the soil unit description. Nevertheless, the overall essence of each map unit is
captured in the soil unit descriptions that follow. Terms such as "dominant”, "significant”,
“major", "recurrent inclusions', and others that deal with concepts of proportionality are
defined in Appendix D, Glossary of Terms.

Estimates of Areal Extent

The descriptions that follow include estimates of the total area of land covered by each
mapping unit. The area values, rounded to the nearest S0 hectares (100 acres), were es-
timated visually, and indicate the rough proportions of each mapping unit.

BDLT1 (Birdseye-Leighton Centre) Soil Unit

BDLT1 is a compound soil unit (E.C.S.S. 1981, 1987a) that fecatures shallow to deep till
overlying ridges and hills of the Porcupine Hills and the Byron-Carbondale Hills near
Maycroft. It occurs in areas classed as agroclimate 5H. Vegetation is primarily Douglas
fir forest including intermixed spruce on the moistest sites. Aspen stands and southerly to
westerly facing grassland patches are included.

The unit’s complex soil patterns are represented by the most consistently occurring mem-
bers - kBDY (paraskeletal Birdseye) variant, kLTC (paraskeletal Leighton Centre) variant,
and LTC (Leighton Centre) series. These are weakly leached soils that reflect a moist cool
mesoclimate associated with northerly to easterly aspects. The kBDY variant, a shallow
lithic Orthic Dark Gray comprises about 20-40% of the unit; the LTC group, classified as
Dark Gray Luvisol, accounts for 15-30%.

These soils are usually developed in strongly to moderately calcareous, gravelly to non-
gravelly (2-35% coarse fragments), medium textured (mainly CL-SICL-SCL), mixed origin
tills. Non- to weakly calcareous till occurs in some of the foothills tracts. Till variability
reflects the underlying sandstone and shale bedrock encountered at shallow depths
(outcrop to roughly 5 m).

The major soils often occupy less than 40% of the areal extent because of complex soil
patterns involving depth to bedrock, A horizon variability (Ah, Ahe and Ae), and kind of
B horizon development (Bm, Btj or Bt). This complexity is also responsible for the variety
of soil inclusions. Recurrent inclusions are Eluviated and Orthic Eutric Brunisols (in the
foothills and Porcupine Hills) or Eluviated and Orthic Dystric Brunisols (foothills only);
shallow lithic Dark Gray Luvisols; deep Orthic Dark Grays (kBVA and BVA); and deep
Orthic Blacks (kDVG and DVG). Occasional inclusions are shallow lithic Orthic Blacks
(kOKY) and Dark Browns (BEVv), Orthic Gray Luvisols, bedrock outcrop, and seeps.
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Only one BDLT1 map unit was recognized.
BDLT1/6-7: 1050 ha (2600 ac); veneer to blanket over inclined to ridged bedrock
(Fig. B1), Slopes mainly 15-45%; topography classes 5 and 8 occur as inclusions.

LEGEND FOR LANDSCAPE SCHEMATIC DIAGRAMS
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_Qm Mixedwood GLLC| Glaciolacustrine

. Shrubland {eg. Willow) ICSD | Ice Contact Stratified Drift
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[™~="1 between drift and bedrock* R Bedrock

* Depth of drift is greatly exaggerated by the relief scale.
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Figure Bl. Landscape schematic showing topographic relationships among several map units occurring between Olin and
Heath crecks. Legend for landscape schematics included above.
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BFRN4 (Blackfoet-Rinard) Seil Unit

BFRN4 is a compound soil unit representing many stream terrace landscapes on the
Cardston Plain. It occurs in areas classed as agroclimates 2HA and 3H; both are equated
with the distribution of thin Black soiis. Where uncultivated, vegetation is native
grassland. Several tracts are under cultivation, some with irrigation.

The unit is characterized by three major soils with wide percentages of occurrence. BFT
(Blackfoot) series {20-60%) and RND {Rinard) series (20-50%) are both Orthic Black. The
third group - Rego and Calcareous Black variants of BFT and RND including BFT,
rRND and BUR (Burmis) - range from inclusion status (minimum about 5%) in some
tracts to dominant (maximum about 50%) in others.

The major soils are developed in a discontinuous, medium textured veneer overlying
glaciofluvial or fluvial gravel. Veneer textures are mainly L-CL-SiL but sometimes range
into the coarse (SL) and fine (C-SiC) groups and may include a few gravels. BFT and
rBFT have 30-100 ¢cm of veneer over gravel. The gravel base is mainly moderately to very
strongly calcareous, extremely gravelly to cobbly (>60% coarse fragments), and coarse tex-
tured (LS-S). Fewer coarse fragments (40-50%), finer textures (SL), and sandy to silty
lenses and bands may also occur. RND, TRND and BUR are gravel soils with less than 30
cm of veneer.

Any of the three major soils may dominate but at the expense of the other two. Criti-
cally, BFRN4 has more than 30% of soils with the medium textured veneer (BFT and
tBFT) to differentiate it from the RND4 soil unit. Further, it has more than 15% of
gravel soils (RND and its rego variants) to differentiate it from the BFT4 soil unit.

Recurrent inclusions - SOF (Orthic Black) and ODM (Rego Black) - occur where the
"veneer' exceeds 1 m depth. Occasional inclusions are thick Black soils like DRW,
Regosolic soils, finer textured variants such as CWY or PNR, nongravelly coarse textured
soils such as KNT and ¢KNT, wetter soils associated with high water tables, and shallow
lithic variants.

Only one BFRN4 map nnit was recognized.
BFRN4/3T: 3600 ha (8800 ac); terraced glaciofluvial and fluvial terrain near major
streams (Fig. B2, B17). Most tracts consist of multiple terrace treads (slopes 0-5%)
separated by short steep risers (slopes 5-45%). A few tracts consist of a single large
tread bounded by risers. The risers can severely hinder some cultivation and irriga-
tion operations even though rarely occupying more than 20% of a tract.

BFT4 (Blackfoot) Soil Unit

BFT4 is a compound soil unit representing some stream terrace landscapes on the Cardston
Plain (Fig. B20). It occurs in areas classed as agroclimates 2HA and 3H, both equated
with the distribution of thin Black soils. Cultivation is widespread and some tracts are
also irrigated.

The unit is characterized by three major soil groups. The Orthic Black BFT (Blackfoot)
serics often dominates (30-50%). Rego and Calcareous Black variants (rBFT) may be sig-
nificant or dominant (20-40%). Soils of both BFT groups have gravel at 30-100 cm depth.
The third group, consisting of deeper soil materials overlying gravel, is usually significant
(15-30%). It includes the Orthic Black SOF (Standoff) series, the Rego Black ODM
{Oldman) series, and a Calcareous Black intergrade (rSOF).
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BFT and rBFT soils are developed in 30-100 cm of medium textured veneer overlying
glaciofluvial or fluvial gravel. SOF, ODM and rSOF soils are developed in moderately to
strongly calcareous, medium textured material like the veneer; gravel if present occurs
below 1 m. Veneer textures are mainly L-CL-SiL but sometimes range into the coarse (SL)
and fine (C-SiC) groups and may include a few gravels, The gravel base is mainly
moderately to very strongly calcareous, extremely gravelly to cobbly (>60% coarse
fragments), and coarse textured (LS-5). Fewer coarse fragments (40-309%), finer textures
(SL), and sandy to silty lenses and bands may also occur.

BFT4 is differentiated from BFRN4 by having 15% or less of gravel soils (RND, rRND
and BUR), The gravel soils are recurrent inclusions, and are commonly associated with
terrace risers. Occasional inclusions are nongravelly coarse textured soils such as KNT
and cKNT, thick Black soils like MFT, finer textured variants such as CWY or PNR, and
wetter soils associated with high water tables.

Only one BFT4 map unit was recognized.
BFT4/3T: 800 ha (2000 ac); terraced glaciofluvial and fluvial terrain near major
streams. Most tracts consist of multiple terrace treads (slopes 0-5%) separated by short
steep risers (slopes 5-45%). A few tracts consist of a single large tread bounded by
risers. The risers can severely hinder some cultivation and irrigation operations even
though rarely occupying more than 20% of a tract.

BKE1l (Brocket) Sail Unit

BKE1 is a simple soil unit (E.C.S.S. 1981, 1987a) dominated by eroded Dark Brown soils
developed in glaciolacustrine sediments. It occurs at the eastern end of the Cowley Basin,
an area classed as agroclimate 2AH. Most BKE1 is cultivated, some irrigated.

The Rego Dark Brown BKE (Brocket) serics is the dominant soil (40-60%). It and as-
sociated soils are developed mainly in moderately to strongly calcareous, nongravelly (<2%
coarse fragments), fine textured (C-SiC-HC), glaciolacustrine deposits. Textures commonly
grade from SiCL at or near the surface to HC at depth.

Recurrent inclusions are Calcareous Dark Brown soils (BKEv), medium textured Rego and
Calcarcous Dark Browns (DIM and CIQ), and saline (sBKE) to solonetzic (zBKE) variants.
Occasional inclusions are the till-like (lacustro-till) coarse ¢cBKE taxadjunct, Black soils,
wetter soils of small potholes, and coarse textured (SL) ice contact soils.

Only one BKE1 map unit was recognized.
BKE1/2: 3600 ha (8900 ac); level to undulating plain (Fig. B3). Slopes mainly 0-2%;
class 3 topography usually included, sometimes significant.

BKE3 (Brocket) Soil Unit

BKE3 is a compound soil unit consisting of eroded Dark Brown soils plus saline variants.
It is found on the Cowley Basin, mainly in apron-like fandforms that flank the Porcupine
Hills (Fig. B3). These areas are classed as agroclimate 2AH. Most BKE3 is cultivated.

Rego Dark Brown BKE (Brocket) series and Calcareous Dark Brown BKE variant (BKEv)
form the dominant soil group (40-60%). Similar weakly to moderately saline (Eilers 1985),
Rego and Calcareous Dark Brown soils (sBKE) are significant (15-25%). The saline soils
limit certain uses.
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The BKE group of soils are developed in moderately to strongly calcareous, nongravelly
(<2% coarse fragments), fine textured (C-SiC-HC), glaciolacustrine deposits. One smail
tract at the edge of the Oldman R. valley contains appreciable ice contact deposits. It has
a glaciolacustrine base with a discontinuous coarse textured (SL-LS, some coarse frag-
ments) veneer that dominates knoll tops.

The till-like coarse ¢cBKE taxadjunct is a tecurrent inclusion. Occasional inclusions are
coarse textured (SL) ice contact soils (rfOSN and rOAS), medium textured Rego and Cal-
careous Dark Browns (DIM and CIO), Black soils, solonetzic variants (zBKE), and weitter
soils of small potholes.

Only one BKE3 map unit was recognized.
BKE3/3: 950 ha (2400 ac); inclined to undulating, often with small channels on rela-
tively long slopes. Slopes mainly 2-5%; inclusions of class 2 and 4 topography.

BKE6 (Brocket) Seil Unit

BKEG6 is a compound soil unit that features eroded Dark Brown soils in fine textured till-
like deposits. It occurs near the Cowley Basin-Three Rivers Plain boundary (Fig. B3), and
in apron-like slopes that skirt the Porcupine Hills. These areas are classified as
agroclimate 2AH. Most BKES6 is cultivated.

The major soils include the till-like (lacustro-till) coarse ¢cBKE taxadjunct (20-40%) and
BKE (Brocket) series (20-30%). Both are classified as Rego Dark Brown. Calcareous Dark
Brown variants (BKEv) are also important (15-30%).

The parent materials of these soils are moderately to strongly calcareous glaciolacustrine
deposits. BKE is developed in nongravelly (<2% coarse fragments), fine textured (C-SiC-
HC), usually varved sediments that dominate depressional to mid slope positions. The
coarse BKE taxadjunct occurs in upper slope to crest sites where the glaciolacustrine sedi-
ment is slightly coarser (SiC-C) and more till-like (about 2-15% coarse fragments). Over-
all, BKE6 landforms may mark the margin or shallow parts of a former glacial lake.

Recurrent inclusions are medium textured Rego and Calcareous Dark Browns (DIM and
CIO), and wet (gleyed) soils plus associated saline variants (sSBKE) of seeps and potholes.
Occasional inclusions are Orthic Dark Brown soils and various Black soils.

Only one BKE6 map unit was recognized.
BKEG6/3: 1900 ha (4700 ac); undulating to inclined. Slopes mainly 2-5%; class 2 topog-
raphy usually included, often significant.

BKYA6 (Brocket-Van Cleeve) Soil Unit

BKVAG6 is a compound soil unit that features eroded Dark Brown soils in deep to shallow
glaciolacustrine and till deposits overlying bedrock. It occurs as terrace- or dome-shaped
terrain that skirts the Porcupine Hills at their contact with the Cowley Basin (Fig. B3).
These areas are classed as agroclimate 2AH. Most BKVAG6 has been cultivated. Some
areas of "native' grassland have been affected by deposition of calcareous drift.

The Rego Dark Brown ¢BKE (coarse Brocket) taxadjunct plus a Calcareous Dark Brown
counterpart is the dominant soil group (30-60%). The shallow lithic rVAC (Rego Dark
Brown Van Cleeve) variant plus Calcareous Dark Brown counterpart form the significant
soil group (15-25%).
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Figure B2.  Landscape schematic showing topographic relationships among several map umnits occurring across the
Crowsnest River valley near Cowley.
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Figure B3.  Landscape schematic showing topographic relationships among several map units of the Summerview area
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The ¢BKE taxadjunct and closely related soils are developed in moderately to strongly
calcareous, fine textured (SiC-C), till-like (2-15% coarse fragments), glaciolacustrine
(lacustro-till) deposits. These occur on lower to mid slopes and grade to the shallow till of
rVAC soils in upper slope to crest positions. Rego VAC (rVAC) and closely related soils
occur in moderately to strongly calcareous, medium textured (CL-L-SiCL, 2-15% coarse
fragments) till overlying residual material and bedrock usually at 50-100 cm depth. The
residuum, when present, ranges from moderately to very strongly calcareous, nongravelly
to very gravelly, and is weathered from the underlying shale or sandstone.

Recurrent inclusions are various Black soils, fine textured Rego Dark Brown soils (BKE),
and bedrock outcrops. Occasional inclusions are medium textured Rego and Calcareous
Dark Browns {DIM and CIQ), Orthic Dark Brown, and saline variants in seeps and drains.

Only one BKVA6 map unit was recognized.
BKVAG6/4: 750 ha (1900 ac); blanket to veneer over inclined to hummocky or, oc-
casionally, rolling bedrock. Slopes mainly 5-9%; significant class 3 topography and
inclusions of class 5.

BRG6 (Bragg Creek) Soil Unit

BRG6 is a simple soil unit encompassing forested glaciofluvial and ice contact terrain on
the floor of the Crowsnest R. valley and its tributaries in the Front Ranges (Fig. B4, BJ).
It occurs in areas classed as agroclimate 6H and 5H. Vegetation is mainly lodgepole pine
or mixed coniferous forest.

The Orthic Eutric Brunisol kBRGv (Bragg Creek) variant is the dominant soil (30-60%). It
is based on the BRG series defined and mapped in the Calgary area (MacMillan 1987).

Layered glaciofluvial or fluvial deposits characterize the BRG6 unit. These are usually
extremely calcareous, sometimes very strongly or strongly calcareous. A very gravelly to
cobbly (35-60% coarse fragments), medium textured (mainly L) veneer is usually present.
Sometimes the veneer is very thin to absent, or grades to nongravelly. The ubiquitous
base material is mainly extremely gravelly to cobbly (>60% coarse fragments), coarse tex-
tured (S-LS) gravel. Somectimes the gravel contains only 40-50% coarse fragments and has
some sandy lenses or bands.

Two BRG6 map units were recognized.

BRG6/3-4: 550 ha (1400 ac); terraced glaciofluvial and fluvial terrain near streams,
often including fans superimposed on the terraces; occasionally channelled. Slopes
mainly 2-9% (gentlest on terrace treads, steepest on fans); inclusions of class 5 and 2
topography.

BRG6/5-7: 350 ha (800 ac); ridged to hummocky terrain comprised of eskers, kames
and kettles; usually channelled. Slopes extremely variable and usually short, mainly
9-45%, with inclusions of small terraces (class 2 or 3 topography). Low elevation
tracts along the Crowsnest R. have substantial Black grassland soils, mainly BUR and
BURv.

Recurrent inclusions are:
* Eluviated Eutric Brunisols including BRG series, (sometimes significant in
BRGG/3);
* QOrthic Eutric Brunisols with a nongravelly veneer (BRGv), mainly in BRG6/3-4
(codominant in one tract);
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* loamy-skeletal Brunisols (MGV and MGVv); and
*¥ various Black soils (BUR, BURv, kDRW, LNB) of small grassland patches.

QOccasional inclusions are Orthic Gray Luvisols (kSPR and SPRr), Dark Gray Luvisols and
Orthic Dark Grays under aspen forest or mixedwood, and wet soils associated with high
water tables.

BUR1 (Burmis) Soil Unit

BURI1 is a compound soil unit representing many stream terrace and fan landscapes,
mostly in major valleys that cut through the Southern Foothills and Front Ranges. These
areas are classed as agroclimate 4H and 5H. Vegetation is mainly Montane grassland.

The unit is characterized by two closely related soils that vary widely in areal extent
from tract to tract. The Rego Black BUR (Burmis) series often dominates (20-70%). Its
Calcareous Black counterpart (BURv), at 5-40% overall, dominates a few tracts. BURV is
most abundant in tracts at the south end of Pincher M.D. near Waterton Lakes National
Park and on the highest, oldest terraces elsewhere. In a few low elevation tracts along the
Crowsnest River, BURv is merely an inclusion (minimum about 5%).

The parent material of both BUR soils is extremely calcareous, extremely gravelly to
cobbly (>60% coarse fragments), coarse textured (S-LS), glaciofluvial or fluvial gravel.
Fewer coarse fragments (40-50%), lower carbonate content, finer textures (SL), and sandy
to silty lenses and bands may also occur. Parent materials in tracts near Waterton are
moderately to very strongly calcareous.

Recurrent (sometimes significant) inclusions are Regosolic soils on the youngest terrace
treads near major streams, and Orthic Blacks, mainly LNB, in association with BURv
where lime content is lower than normal. Occasional inclusions are Rego and Calcareous
Dark Brown "Mountain Chernozems”; and several Orthic, Rego and Calcareous Black soils
with >30 cm of medium textured veneer over gravel (DRW, rDRW, BFT, MFT, rMFT, and
SOF).

Only one BUR1 map unit was recognized,
BUR1/3T: 1650 ha (4000 ac); terraced glaciofluvial or fluvial terrain near major
streams like the Crowsnest R. (Fig. BS); occasionally fluvial fan with abandoned and
active channels, eg. Galwey Cr. fan. Most tracts consist of multiple terrace treads
(slopes 0-3%) separated by short steep risers (slopes 5-45%).

BURS (Burmis) Soil Unit

BURS is a compound soil unit featuring deep to shallow ice contact deposits on the floor
of the Crowsnest valley in the Southern Foothills and Front Ranges (Fig. B5). It occurs in
areas classed as agroclimate 4H and 5H. Vegetation is mainly Montane grasstand with a
few patches of Douglas fir and aspen forest.

The unit is characterized by twa major soil groups that vary widely in areal extent from
tract to tract. The Rego Black BUR (Burmis) series and its Calcarcous Black counterpart
(BURvV) often form the dominant group (20-60%). Several finer textured soils such as
rOTP (rego Outpost) variant and others, also at 20-60% overall, replace BUR and BURv as
dominant soils in some tracts.
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Figure B4, Landscape schematic showing topographic relationships among several map units occurring across Allison Cr.
north of Sentinel.
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Figure BS. Landscape schematic showing’ topographic relationships among several map units occurring across the
Crowsnest River valley near Sentinel.
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Complex, often stratified, strongly to extremely calcareous, ice contact and fluvial fan
deposits characterize the BURS soil unit. BUR and BURv soils occur in extremely
gravelly to cobbly (>60% coarse {ragments), coarse textured (S-LS) gravel. Sometimes the
gravel contains only 40-50% coarse fragments and has some sandy lenses or bands. The
finer soils occur in a variety of parent materials; most would be considered coarse tex-
tured soils in other units. The most common is very gravelly to cobbly (35-60% coarse
fragments), medium to coarse textured (mainly L-SL), till-like, glaciofluvial (ice contact)
and fluvial deposits. Others include gravelly, medium textured till; nongravelly, coarse
textured, glaciofluvial deposits; gravel veneer overlying nongravelly, coarse to medium
textured (sands to silts), glaciofluvial deposits; and even gravel overlying fine textured
glaciolacustrine (lacustro-till) deposils in one tract.

Two BURS map units were recognized.
BURS/4RT: 1550 ha (3800 ac); complex mix of terraced, ridged, hummocky, and fan
shaped landforms, wsually overlying bedrock (estimated at 1-5 m depth) and some-
times channelled. Slopes mainly 5-9%; topography classes 3 and 5 often significant.
BURS/5: 400 ha (1000 ac); hummocky, ridged or inclined landforms, sometimes over-
lying bedrock {estimated at 1-5 m depth); sometimes gullied. Slopes mainly 9-15%;
topography classes 4 and 6 usually included, sometimes significant.

Shallow lithic variants of the major soils are recurrent inclusions (sometimes significant)
in most BUR5/4RT tracts, two BURS/5 tracts. Orthic Black soils, mainly LNB and OTP,
are recurrent inclusions and are most extensive where lime content is lower than normal
Occasional inclusions are medium textured slopewash soils (eg. MFT and rMFT), wet soils
associated with high water tables and depressions, and bedrock outcrops (BURS5/4RT).

BVLTI1 (Beauvais-Leighton Centre) Seil Unit

BVLT! is a compound soil unit that encompasses forested morainal landscapes of the
Southern Foothills (Fig. B23). A few tracts abut the Clark and Front ranges on long
mountain slopes. These areas are classed as agroclimate 5H, but often extend upwards
into 6H on longer slopes, Vegetation is aspen, mixedwood or mixed coniferous forest,
usually with a lush understory.

The unit is characterized by two or three major soil groups. Orthic Dark Grav BVA
(Beauvais) series and paraskeletal kBVA variant commonly form the dominant group at
30-50%. Dark Gray Luvisol LTC (Leighton Centre) series and paraskeletal kLTC variant,
at 15-40% overall, dominate some tracts. Finer textured variants of both groups, at 5-40%
overall, may be dominant or co-dominant in a few tracts.

The paraskeletal variants are usually far more abundant than their series counterparts.
Both kBVA and kLTC are developed in weakly calcareous, gravelly to cobbly (15-35%
coarse fragments), medium textured (L-CL), mountain till. These soils tend to have thick
(often >1 m), acidic to neutral sola. Similar but thinner, less acidic versions occur oc-
casionally in moderately to strongly calcareous mountain till. The BVA and LTC series
are developed in moderately calcareous, medium textured (CL-L, 2-15% coarse fragments),
continental and mixed origin tills. The finer textured varjants occur in weakly to
moderately calcareous, fine textured (mainly C), slightly gravelly to gravelly (2-35%
coarse fragments) till or shallow glaciolacustrine (lacustro-till) deposits.

Two BVLT1 map units were recognized.

BVLTIL/5: 900 ha (2200 ac); hummocky to inclined terrain (often one superimposed
on the other), occasionally bedrock controlled. Slopes mainly 9-15%; topography
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classes 4 and 6 usually included, sometimes significant. Two tracts contain mappable
areas dominated by class 4 topography.

BVLT1/6: 3000 ha (7400 ac); mainly long inclined slopes with a superimposed hum-
mocky element, at least partially controlled by bedrock in several tracts. Slopes
mainly 15-30%; topography classes 5 and 7 usually included, sometimes significant.

Recurrent inclusions, in a least one of the map units, are coarser textured variants, mainly
skeletal soils, and wet soils (Gleyed subgroups and Gleysolics) of seeps, potholes and
drains.  Occasional inclusions are Gleyed and Orthic Dark Gray stratified fan and
mudflow soils (TDC and kTDC); Orthic Gray Luvisols (SPR and SPRv), Dystric and
Eutric Brunisols, shallow lithic variants, and Orthic Black soils (eg. kDVG and DVG).

BVLT6 (Beauvais-Leighton Centre) Soil Unit

BVLT6 is a compound soil unit of the Beauvais Lake Upland that encompasses forested
ice contact terrain (Fig B6, B18). A few tracts abut the Clark Range on long mountain
slopes. These areas are classed as agroclimate 5H, but often e¢xtend upwards into 6H on
longer slopes. Vegetation is aspen or mixedwood forest, usually with a lush understory.

The unit is characterized by three major soil groups. Orthic Dark Gray soils, mainly
kBVA (paraskeletal Beauvais) variant and sometimes BVA (Beauvais) series, are usually
the dominant or codominant group (20-50%). Dark Gray Luvisels, mainly kLTC
(paraskeletal Leighton Centre) variant and sometimes LTC (Leighton Centre) series may
be significant or dominant (15-30%). Coarser textured variants of both groups, namely
skeletal soils, are significant to codominant (20-30%).

Both kBVA and kKLTC are developed in weakly calcareous, gravelly to cobbly (15-35%
coarse fragments), medium textured (L-CL), mountain till. These soils tend to have thick
(often >1 m), acidic to neutral sola. Similar but thinner fess acidic versions occur near
Maycroft in moderately to strongly calcareous mountain till. The BVA and LTC series
are developed in moderately calcareous, medium textured (CL-L, 2-15% coarse fragments),
continental and mixed origin tills. The coarser textured variants occur mainly in weakly
to moderately calcareous, very gravelly to cobbly (35-60% coarse fragments), coarse Lo
medium textured (mainly SL-L), glaciofluvial (ice contact) and fluvial mudflow deposits.

Two BVLT6 map units were recognized.
BVLT6&/5: 550 ha {1300 ac); hummocky to inclined terrain; sometimes includes small
fluvial (mudflow) aprons and fans; often gullied or channelled. Slopes mainly 9-15%;
topography classes 4 and 6 usually included, sometimes significant.
BVLT6/6-7: 1200 ha (3000 ac); mainly inclined slopes with superimposed hummocky
or ridged elements; occasionally controlled by underlying bedrock; often gullied.
Slopes mainly 15-45%; occasionally class 7 topography is only an inclusion.

Recurrent inclusions are wet soils (Gleyed subgroups and Gleysolics) of seeps, potholes
and drains. Occasional inclusions are Orthic Gray Luvisols (SPR and SPRv), Dystric and
Eutric Brunisols, Gleyed and Orthic Dark Gray stratified fan and mudflow soils (TDC
and kTDC), shallow lithic variants, Orthic Black soils (eg. kDVG and OTP) or their Dark
Brown "Mountain Chernozem” counterparts, and finer textured variants.

BYLT9 (Beauvais-Leighton Centre) Soil Unit

BVLTY is a compound soil unit of the Beauvais Lake Upland that encompasses forested
ice contact terrain dotted with potholes, sloughs and drains (Fig. B6). It occurs 1n areas
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classed as agroclimate SH bordering on 6H. Vegetation is mainly aspen or mixedwood
forest, usually with a lush understory.

The unit is characterized by four major soil groups. Orthic Dark Grays, namely kBVA
{paraskeletal Beauvais) variant and BVA series, commonly form one codominant group
(20-30%). Dark Gray Luvisols, namely kLTC (paraskeletal Leighton Centre)} variant and
LTC series, are the second codominant group (20-30%). Coarser textured variants of both
groups, namely skeletal soils, are also significant to codominant (20-30%). Wet soils of the
potholes, drains and sioughs are significant (15-209). The last group ranges from imper-
fectly drained soils related to BVA and LTC through Gleysolic soils like POT (Pothole
Creek), to small water bodies such as sloughs.

Both kBVA and kLTC are developed in weakly calcareous, gravelly to cobbly (15-35%
coarse fragments), medium textured (L-CL), mountain till. These soils tend to have thick
(often >1 m), acidic to neutral sola. Moderately calcareous versions with thinner sola also
occur. The BVA and LTC series are developed in moderately calcareous, medium textured
(CL-L, 2-15% coarse fragments), continental and mixed origin tills. The coarser textured
variants occur mainly in weakly to moderately calcareous, very gravelly to cobbly (35-60%
coarse fragments), coarse to medium textured (SL-L), glaciofluvial (ice contact) deposits.

Occasional inclusions are Orthic Black soils (eg. kDVG and OTP), Orthic Gray Luvisols
(SPR and SPRv), and slopewash soils such as MFT and TDC,

Only one BVLTS map unit was recognized.
BVLTY9/5: 500 ha (1200 ac); hummocky and ridged ice contact terrain. Slopes highly
variable and usually short, mainly 9-15% with significant class 6 and inclusions of
class 4 topography. The coarse textured (skeletal) soils are commonly found on hum-
mock and ridge crests.

BYOK1 (Beanvais-Ockey) Soil Unit

BVOK1 is a compound soil unit, primarily of the Southern Foothills, featuring till thinly
covering bedrock ridges and hills (Fig. B6). It occurs in areas classed mainly as
agroclimate 5H. Vegetation is dominantly aspen and mixedwood forest with significant
grassland patches on southerly aspects in association with shallow soils.

The dominant soil group, Orthic Dark Gray kBVA (paraskeletal Beauvais) variant and
BVA series at 30-50%, occur under the forested segment. Combined microclimatic and
edaphic conditions associated with the grasslands result in significant Orthic Black soils,
namely the kOKY (paraskeletal Ockey) and OKYv climatic variants, at 15-25%.

The till is mainly weakly to moderately calcareous, gravelly to cobbly (15-35% coarse
fragments), medium textured (L-CL), mountain till in the western foothills, The mixed
origin to continental tills ol the eastern foothills have less coarse fragments (mainly
2-15%) and are usually moderately calcareous. Across upper slopes and crests, the till is
shallow, overlying residual material and bedrock. The residuum, when present, ranges
from non- to strongly calcareous, nongravelly to very gravelly, and is weathered from un-
derlying sandslone or shale.

Recurrent inclusions are shallow lithic Orthic Eutric Brunisols (NFK) and deep Orthic
Blacks (kDVG and DVG). Occasional inclusions are Orthic Dark Brown (BEVv), shallow
lithic Orthic Dark Grays (kBDY and BDY), Luvisolic soils like kLTC, coarser textured
(mainly skeletal) variants, and bedrock outcrops.
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Only one BVOK1 map unit was recognized.
BVOK1/6: 2000 ha (4900 ac); blanket to veneer over ridged, inclined or, occasionally,
hummocky bedrock. Slopes mainly 15-30%; topography classes 5 and 7 usuvally in-
cluded, sometimes significant to codominant. Gentler sloping segments in some tracts
have been cultivated for forage production.

BZCT1 (Beazer-Cardston) Soil Unit

BZCT1 is a compound soil unit characterized by landforms of mixed till and
glaciolacustrine materials. It occurs mainly on the Cow Creek Bench (Fig. B7, B21), the
Goose Lake Bench, and the edge of the Porcupine Hills. The vast majority occurs in areas
classed as agroclimate 3H, the coolest part of an area equated with thin Black soils. Most
BZCT1 has been cultivated.

BZR (Beazer) series, ranging from 20-50% overall, and CTN (Cardston) series, at 20-40%
overall, are the major soils. Both are classified as Orthic Black. Frequently both are
codominant; at other times BZR dominates, especially in the rougher landscapes. CTN
sometimes dominates but only on the very gently sloping terrain (BZCT1/3).

The BZCT1 soil unit is characterized by a mixture of continental till and glaciolacustrine
deposits with few clear sequences or boundaries. Normally, till occupies elevated portions
of a landscape, glaciolacustrine the lower localities. The till is mainly moderately cal-
carecons and medium textured (CL-SiCL, 2-15% coarse fragments). The glaciolacusirine
(lacustro-till) deposits are moderately to strongly calcarcous and fine textured (mainly
C-SiC, 2-15% coarse fragments). BZR series is developed in the till, CTN in the
glaciolacusirine sediments.

Three BZCT1 map units were recognized.
BZCT1/3: 4500 ha (11 200 ac); undulating to inclined terrain, perhaps bedrock con-
trolled in one or two tracts. Slopes mainly 2-5%; topography classes 2 and 4 usually
included, sometimes significant.
BZCT1/4D: 1000 ha (2500 ac); mainly long inclined slopes with superimposed hum-
mocky or undulating segments; occasionally gullied. Slopes mainly 5-9%; topography
classes 3 and 5 usually included, sometimes significant.
BZCT1/4R: 500 ha (1300 ac); blanket or deeper (estimated at 1-5 m) over ridged, in-
clined or hummocky bedrock. Slopes mainly 5-9%; topography classes 3 and 5 usually
included, sometimes significant. A tract near Fishburn may be drumlinoid rather
than bedrock controlled.

Most BZCT1 tracts are cultivated and therefore include (5-20%) Rege and Calcareous
Black variants like PSO and CWY due to erosion. Other recurrent inclusions are the thick
Black counterparts, DVG and kFSH. Occasional inclusions are wet soils of seeps, potholes
and slonghs; nongravelly, varved, glaciolacustrine soils (SOF and PNR) in low lying level
sites (BZCT1/3 only); slopewash soils (SOF and MFT) along the bases of long slopes
(mainly in BZCT1/4D); shallow lithic variants (BZCT4/4R only); and saline plus solonet-
zic variants bordering seeps, potholes and sloughs.

BZCT4 (Beazer-Cardston) Soil Unit
BZCT4 is a compound soil unit characterized by mixed till and glaciolacustrine materials

with significant eroded Black soils. It occurs mainly on the Cardston Plain and adjacent
edge of the Porcupine Hills (Fig. B7, B8). The majority occurs in areas classed as

109



agroclimate 3H, with a significant proportion in areas classed as agroclimate sebclass ZHA
Both are equated with the distribution of thin Black soils. Cultivation is widespread.

Orthic Black soils dominate. These are BZR (Beazer) series (20-40%) and CTN (Cardston)
series (20-30%). Usually both are codominant; in some tracts BZR dominates, especially in
the rougher landscapes. CTN sometimes dominates but only on the very gently sloping
terrain (BZCT4/3). Rego and Calcarcons Black variants such as PSO (Parsons) and CWY
(Cowley) series are subdominant (20-309%). They may as a group be equivalent to either
BZR or CTN in some tracts.

The BZCT4 soil unit is characterized by a mixture of continental till and glaciolacustrine
deposits with few clear sequences or boundaries, Normally, till occupies elevated portions
of a landscape, glaciolacustrine the lower localities. The till is mainly moderately cal-
carcous and mediuom textured (CL-SICL, 2-15% coarse fragments). The glaciolacustrine
(lacustro-till) deposits are moderately to strongly calcareous and fine textured (mainly
C-SiC, 2-15% coarse fragments). BZR series is developed in the till, CTN in the
glaciolacustrine sediments.

Three BZCT4 map units were recognized.
BZCT4/3: 1650 ha (4100 ac); undulating to inclined terrain, occasionally with hum-
mocky localities. Slopes mainly 2-5%; topography class 4 usually included, sometimes
significant. Possible bedrock control in one or two tracts.
BZCT4/4D: 1450 ha (3600 ac); mainly long inclined slopes with superimposed hum-
mocky or undulating segments; usually gullied. Slopes mainly 5-9%; topography
classes 3 and 5 often included, sometimes significant. A large tract near Rouleau
Lake 1s hummocky.
BZCT4/4R: 700 ha (1800 ac); blanket or deeper (estimated at 1-5 m) over inclined,
ridged or hummocky bedrock (Fig. B7). Slopes mainly 5-9%; topography class 3
usually included, sometimes significant.

The only group of recurrent inclusions is wet soils of seeps, potholes and sioughs. Oc-
casional inclusions are nongravelly glaciolacustrine soils (PNR) in BZCT4/3; medium tex-
tured slopewash or glaciolacustrine soils (SOF) in BZCT4/3 and BZCT4/4D; Dark Brown
soils in BZCT4/3 and BZCT4/4D; thick Black soils (DVG and kFSH); shallow lithic
variants in BZCT4/4R; and saline plus solonetzic variants bordering seeps, potholes and
sloughs.

BZNF1 (Beazer-North Fork) Soil Unit

BZNF1 is a compound soil unit that features till overlying rolling to gently inclined
bedrock "plateaus’ of the southern Porcupine Hills and outliers (Fig. B3). These areas are
classed as agroclimate 3H. Vegetation is mainly grassland. Some cultivation has been
tried in the past but subsequently abandoned.

The dominant (40-50%) scil group, BZRv (thin Beazer) variant plus BZR series, occurs
where the till is deeper than 1 m. For convenience, both are considered Orthic Black;
technically, BZRv is an Orthic Eutric Brunisol with 4-9 ¢m of black to dark brown Ah.
An Orthic Eutric Brunisol, NFK (North Fork) series which is developed in shallow till
over bedrock, is significant (20-30%). It too has a thin Ah - a feature that reflects the
windswept position of the unit in the general landscape.
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Figure B6. Landscape schematic showing topographic relationships among several map units of the Gladstone Vailey area.
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Figure B7. Landscape schematic showing topographic relationships among several map units mapped south of Pincher
Creek airport.
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The till varies from moderately to strongly calcareous and from slightly gravelly to
gravelly (2-35% coarse fragments). Medium textures (CL-L) are prevalent but coarser tex-
tured (SCL-CL) layers can be found where the underlying bedrock is sandstone. The till is
often shallowest near tract margins and overlies residual material and bedrock.
Residuum, when present, ranges from moderately to very strongly calcareous and nom-
gravelly to very gravelly. It is weathered from shale or sandstone.

All inclusions are recurrent. Rego variants, including Rego and Calcareous Blacks (eg.
PSO) and Orthic Regosols, reflect erosion. Others are Dark Brown soils, shallow lithic Or-
thic Black soils (OKY and kOKY), and bedrock outcrops.

Only one BZNF1 soil unit was recognized.
BZNF1/4: 600 ha (1500 ac); morainal blankei to veneer overlying rolling (truncated)
to hummocky or, occasionally, ridged bedrock. Slopes mainly 5-9%; class 3 topography
usually significant, class 5 included. Most tracts are bounded, at least on three sides,
by much steeper terrain, usually BZNF4/5-7,

BZNF4 (Beazer-North Fork) Soil Unit

BZNF4 is a compound soil unit that features steep, croded, scarp terrain of the southern
Porcupine Hills (Fig. B3). It occurs in areas classed as agroclimate 3H, occasionally bor-
dering on 4H. Vegetation is mainly native grassland with some paiches of subxeric
Douglas fir-limber pine open forest.

The dominant (30-50%) soil group, BZR (Beazer) series and BZRv (thin Beazer) variant,
occur where the till is deeper than 1 m. For convenience, both are considered Orthic
Black; technically, BZRv is an Orthic Euntric Brunisol with 4-9 ¢m of black to dark brown
Ah. An Orthic Eutric Brunisol, NFK (North Fork) series developed in shallow till over
bedrock, is one significant soil (20-309%). It too has a thin Ah - a feature that reflects the
windswept position of the unit in the general landscape. Rego variants, including Rego
and Calcareous Blacks (eg. PSO and rBZR) plus Orthic Regosols, form the other sig-
nificant group (20-30%). These too reflect microclimatic and edaphic conditions that
promote drought, erosion and lack of development.

The till varies from moderately to strongly calcareous and slightly gravelly to gravelly
(2-35% coarse fragments). Medium textures (CL-L) are prevalent but coarser textured
(SCL-SL) layers can be found where the underlying bedrock is sandstone. Where shallow,
the till overlies residual material and bedrock. Residuum, when present, ranges from
moderately to very strongly calcareous and nongravelly to very gravelly. It is weathered
from shale or sandstone.

Recurrent inclusions are shallow lithic Orthic Black soils {OKY and kOKY), mainly on
moister northerly aspects, and bedrock outcrops. Occasional inclusions are Dark Brown
soils and Rego Blacks devecloped in deep fluvioeolian deposits (rPPE) accumulated on lee
slopes.

Only one BZNF4 soil unit was recognized.
BZNF4/5-7: 2400 ha (5900 ac); blanket to veneer over inclined to ridged or, oc-
casionally, hummocky segments of large bedrock hills; usually gullied. Slopes mainly
9-45% and variable, sometimes including small benches with class 4 topography.
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BZOK1 (Beazer-Ockey) Soil Unit

BZOKI1 is a compound soil unit that features till overlying bedrock ridges and hills of the
Southern Foothills, the Porcupine Hills, and their outliers on the Cardston Plain. It occurs
in areas classed as agroclimate 3H (BZOK1/5-6) and 4H (BZOK1/4-5). Vegetation is
mainly native grassland.

Orthic Black BZR (Beazer) scries, or climatic variant thereof, is the dominant soil (30-
60%). Orthic Blacks, including OKY (Ockey) series and iis climatic (OKYv) and paras-
keletal variants (kOKY), form the significant group (15-30%). The OKY group of soils
are developed in shallow till overlying bedrock.

The till varies from moderately to strongly calcareous and from slightly gravelly to
gravelly (2-35% coarse fragments). Medium textures (CL-L-SCL-SiCL)} reflect local
bedrock influence on the dominantly continental till. Across upper slopes and crests the
till is shallow, overlying residual material and bedrock. The residuum, when present,
ranges from moderately to very strongly calcarecus and nongravelly to very gravelly. It is
weathered from shale or sandstone.

Two BZOK1 map units were recognized.

BZOK1/4-5: 650 ha (1600 ac); blanket to veneer over ridged to hummocky or, oc-
casionally, rolling (truncated) bedrock "plateaus” (Fig. B1). Slopes mainly 5-15%;
topography classes 6 and 3 usually included. Most tracts bounded, at least on three
sides, by much steeper terrain, often OKY4/6-7. Located in areas classed as
agroclimate 4H, but soil morphology (thin Ah and sola) is similar to soils of
agroclimatic class 3H and drier, likely due to windswept exposures.

BZOK1/5-6: 7650 ha (18 900 ac); blanket to veneer overlying ridged, inclined or
bummocky bedrock (Fig. B7, B9, B10, B11); sometimes gullied. Slopes mainly 9-30%;
sometimes topography class 6 is an inclusion rather than significant to dominant.

Recurrent inclusions are:
* Rego variants, mainly Rego and Calcareous Blacks (PSO) and Orthic Regosols;
* Orthic Eutric Brunisols like NFK and BZRv, and
¥ thick Black soils like DVG that reflect moister conditions.

Occasional inclusions are coarser textured variants in BZOK1/5-6, finer textured variants
in BZOK1/5-6, Rego Black soils developed in deep fluviceolian deposits (rPPE) in
BZOK1/5-6, and bedrock outcrops in both map units.

BZOK4 (Beazer-Ockey) Soil Unit

BZOK4 is a compound soil unit that features tili overlying bedrock hills and ridges of the
southern Porcupine Hills and outliers on the Cardston Plain (Fig. B8). These areas are
classed as agroclimate 3H. The steepest and rockiest sections have been left in native
grassland. In contrast, gently sloping segments such as hill tops and benches have been
cultivated in many cases.

The Orsthic Black BZR (Beazer) series is the dominant soil (30-50%). Orthic Blacks,
mainly OKY (Ockey) series and paraskeletal variant (kOKY), developed in shallow till
over bedrock, form one significant group (15-30%). Rego variants, including Rego and
Calcareous Blacks (eg. PSO and rBZR) plus Orthic Regosols, form the other significant
group (20-30%).
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The till varies from moderately to strongly calcareous and slightly gravelly to gravelly
(2-35% coarse fragments). Medium textures (CL-SiCL) reflect local bedrock influence on
the dominantly continental till. The till is shallow across upper slopes and crests, overly-
ing residual material and bedrock. Residuum, when present, ranges from moderately to
very strongly calcareous and nongravelly to very gravelly. It is weathered from shale or
sandstone.

The recurrent inclusions have thin (4-9 cm) Ah horizons and are classified as Orthic
Eutric Brunisol (NFK and BZRv). Occasional inclusions are finer textured variants, Rego
Black soils developed in deep fluvioeolian deposits (rPPE), and bedrock outcrops.

Only one BZOK4 map unit was recognized.
BZOK4/4-6: 3300 ha (8100 ac); blanket to veneer over ridged or hummocky bedrock.
Slopes mainly 5-309% and variable, often including small gently sloping benches or
“terraces” in the overall dome-shaped mass.

BZR1 (Beazer) Soil Unit

BZR1 is a simple soil unit encompassing morainal terrain, mainly on the Cow Creek
Bench, the Goose Lake Bench (Fig. B9), and the edge of the Porcupine Hills. The majority
ocecurs in areas classed as agroclimate 3H, the coolest part of an area eguated with thin
Black soils. Some polygons extend into areas classed as 2HA and 4H. Cultivation is
widespread although much of the steeper terrain has been left in native grassland.

The Orthic Black BZR (Beazer) series is the dominant soil (40-80%). All landscapes are
morainal and composed of moderately calcareous, medium textured (CL-SiCL-L, 2-15%
coarse fragments), continental till,

Five BZR1 map units were recognized.
BZR1/3: 1100 ha (2800 ac); undulating to inclined terrain. Slopes mainly 2-5%; class
4 topography usually included, sometimes significant. Bedrock, estimated at 1-5 m
depth, controls landform in two tracts near the Waterton Reservoir.
BZR1/4: 500 ha (1200 ac); hummocky and ridged terrain, sometimes superimposed on
a subtle dome-shaped (rolling) landform. Slopes mainly short and 5-9%; topography
classes 3 and 5 often included, sometimes significant.
BZR1/4D: 3400 ha (8400 ac); long inclined slopes, often with a superimposed hum-
mocky element; often gullied. Slopes mainly 5-9%; topography classes 3 and 5 often
included, sometimes significant. In one tract near North Fork and another near the
Waterton Reservoir, the incline is controlled in part by bedrock.
BZR1/4R: 1650 ha (4100 ac); blanket or deeper (estimated at 1-5 m) over ridged,
hummocky cr, occasionally, rolling bedrock. Slopes moderately long and mainly 5-9%;
topography classes 3 and 5 often included, sometimes significant.
BZR1/5D: 900 ha (2200 ac); mainly long inclined slopes, often with a superimposed
hummocky element; usually gullied. Slopes mainly 9-15%; topography classes 4 and 6
often included, sometimes significant. In three tracts the incline is controlled by
bedrock (estimated at 1-5 m depth).

Recurrent inclusions in most but not all of the map units are:
* thick Black soils like DVG that reflect moister conditions;
* Rego and Calcareous Black variants like PSO and rBZR, usually found in upper
slope to crest positions;
¥ fine textured variants (CTN) most common in gently sloping units (BZR1/3 and
BZR1/4), absent in the steepest terrain (BZR1/5D); and
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% wet soils (Gleyed subgroups, Gleysolics and water) of potholes, sloughs and seeps.

Occasional inclusions are coarser textured variants (kBZR and RFD) in BZR1/4,
BZR1/4D and BZR1/4R; medium textured soils of water-laid deposits (SOF and MFT) in
BZR1/3, BZR1/4D and BZR1/5D; saline variants (sBZR) associated with seeps and
potholes in BZR1/4D, BZR1/4R and BZR1/5D; shallow lithic soils (OKY) in BZR1/4R
and BZR1/5D; and Orthic Eutric Brunisols (BZRv) in BZR1/5D.

BZR2 (Beazer) Soil Unit

BZR?2 is a compound soil unit that encompasses morainal landforms detted with potholes
and sloughs. It occurs mainly on the Goose Lake Bench (Fig. B9), occasionally on the Cow
Creek Bench and in the Porcupine Hills. All areas are classed as agroclimate 3H, the
coolest part of an area equated with thin Black soils. Cultivation is common although
much has been left in grassland.

The Orthic Black BZR (Beazer) series is the dominant soil {30-60%). Its parent material is
moderately calcareous, medium textured (CL-SiCL-L, 2-15% coarse fragments), continental
till. Wet soils of potholes and sloughs are significant (15-25%). These range from imper-
fectly drained Gleyed Black variants (of BZR and CTN) through Gleysolic soils like JAT
(Joanto) to small water bodies such as sloughs. Parent materials in the depressions tend to
be finer textured than the surrounding till.

Two BZR2 map units were recognized.
BZR2/3: 950 ha (2400 ac); undulating terrain. Slopes mainly 2-5%; class 4 topog-
raphy usually included, sometimes signiflicant.
BZR2/4: 1500 ha (3700 ac); hummocky terrain. Slopes generally short and 5-9%;
topography classes 3 and 5 often included, sometimes significant (especially class 5).
One tract near Ashvale. in the Porcupine Hills has substantial coarse textured
(skeletal) ice contact soils and class 5 topography.

The Orthic Black DVG (Dunvargan) series is significant in BZR2/3 (20-30%), and a recur-
rent inclusion in BZR2/4. It occurs in the same parent material as BZR but has thicker
Ah and solum that reflects moister conditions. Its abundance coincides with the occur-
rence of BZR2 in areas that are moist compared to most agroclimatic class 3H equivalents.

Other recurrent inclusions are Rego and Calcareous Black variants (PSO and rBZR),
mainly across knoll tops, and fine textured variants (CTN), mainly in lower lying, more
level sites. Occasional inclusions are coarser textured variants (kBZR and RFD), situated
in some knoll tops. One BZR2/4 tract, located near Ashvale in township 8-29-W4, encom-
passes an ice contact landform with 20-30% loamy-skeletal and sandy-skeletal soils.

BZR3 (Beazer) Soil Unit

BZR3 is a compound soil unit featuring morainal terrain with significant saline soils.
The unit occurs on the Cow Creek Bench, mainly on apron-like slopes that skirt the
Beauvais Lake Upland (Fig. B10), These areas are classed as agroclimate 3H, the coolest
part of an area equated with thin Black soils. A major portion has been left in native
grassland, the remainder has been cultivated.

The Orthic Black BZR (Beazer) series is the dominant soil (30-60%). Saline variants like

sBZR plus solonetzic variants similar to zCTN (Cardston) and PGN (Peigan) form the sig-
nificant group (15-30%). The latter group occurs around seepage sites. Each seep usually
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features a core of wet soils surrounded by an inner ring of saline soils and an outer ring
of solonetzic variants.

The morainal terrain is composed of moderately calcareous, medinm textured (CL-SiCL-L,
2-15% coarse {ragments), continental or mixed origin till. The seep materials may be
slightly finer textured, perhaps mudflow material. The patchy salinity is classed as weak
to moderate with salts usually found below 50 or 60 cm.

Recurrent inclusions are thick Black soils (DVG), which reflect moister conditions, and
finer textured soils (CTN). Occasional inclusions are Rego and Calcareous Black variants
(PSO and rBZR), medium textured slopewash soils (SOF and MFT), and wet soils (Gleyed
subgroups and Gieysolics) at the centers of seeps.

Only one BZR3 map unit was recognized.
BZR3/4D: 1550 ha (3900 ac); gullied inclined slopes, usually at the base of steeper
bedrock controlled terrain. Slopes long, mainly 5-99%; topography classes 3 and 5
usually included, sometimes significant. One tract near the junction of Todd and
Wildcat Creeks is dominantly undulating with codominant class 3 topography.

BZR4 (Beazer) Soil Unit

BZR4 is a compound soil unit that features subdominant ercded soils in morainal terrain.
It occurs in the southern Porcupine Hills and on or near its outliers on the Cardston Plain
(Fig. B8). The majority occurs in areas classed as agroclimate 3H, a significant proportion
in areas classed as 2HA. Both classes are equated with the distribution of thin Black soils.
Cultivation is widespread although some of the steeper terrain has been left in native
grassland.

The Orthic Black BZR (Beazer) series is the dominant soil (30-60%). Rego and Calcareous
Black variants, mainly PSO (Parsons) series and rBZR (rego Beazcr) variant, form the sig-
nificant group (20-40%). In a few cases the two major soil groups are codominant. All
landscapes are morainal and composed of moderately calcareous, medium textured (CL-
SiCL-L, 2-15% coarse fragments), continental or mixed origin till.

Four BZR4 map units were recognized.
BZR4/3R: 300 ha (700 ac); blanket or deeper (estimated at 1-5 m) over ridged to roli-
ing or, occasionally, inclined bedrock; often in elevated “plateau-like” locations.
Slopes mainly 2-5%; class 4 topography usually significant. One tract near
Springridge has little or no bedrock control.
BZR4/4D: 1550 ha (3900 ac); mainly long inclined slopes, often with a superimposed
hummocky element; usually gullied. Slopes mainly 5-9%; topography classes 3 and 5
often included, sometimes significant. In one tract near Tanner the incline is control-
led in part by bedrock.
BZR4/4R: 1350 ha (3400 ac); blanket or deeper (estimated at 1-5 m) over ridged to
hummocky or, occasionally, inclined to rolling bedrock. Slopes moderately long and
mainly 5-9%; topography classes 3 and 5 often included, sometimes significant (slope
class 5 prominent in some tracts).
BZR4/5D: 600 ha (1500 ac); mainly long inclined slopes, sometimes with a superim-
posed hummocky element; usually gullied. Slopes mainly 9-15%; topography classes 4
and 6 often included, sometimes significant.

Fine textured sotls (ie. CTN) are recurrent inclusions in BZR4/4R, occasional inclusions in
the other BZR4 map units. Coarse textured variants (mainly kBZR and RFD) are recur-
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rent inclusions in BZR4/5D, occasional inclusions in the other BZR4 map units.  Other
occasional inclusions are thick Black soils (DVG) in all but BZR4/3R; medium textured
soils (SOF and MFT) of water-laid deposits, including slopewash in all but BZR4/3R; Or-
thic Eutric Brunisols (BZRv) in BZR4/4D and BZR4/5D; wet soils and associated saline
variants in all but BZR4/5D; and shallow lithic variants (OKY) in BZR4/3R and
BZR4/4R.

BZR6 (Beazer) Soil Unit

BZR6 is a compound soil unit that features moraine-like ice contact terrain with sub-
dominant coarse textured soils. It occurs in the Porcupine Hills and Southern Foothills, in
areas classed mainly as agroclimate 3H. Most has been left in native grassland, some has
been cultivated.

The Orthic Black BZR (Beazer) series is the dominant soil (30-50%). Coarser textured
variants form the subdominant group (20-40%). This group consists mainly of RFD
(Rockford) series but includes others like RND (Rinard) and KNT (Knight) series plus in-
tergrades.

BZR is developed in moderately calcareous, medium textured (CL-8iCL-L, 2-15% coarse
fragments), continental or mixed origin till. One tract near Chape! Rock is dominated by
kBZR (paraskeletal) variant, occurring in gravelly (15-35% coarse fragments) mountain
till. The coarse soils occur in various moderately to very strongly calcareous glaciofluvial
deposits, most often very gravelly to cobbly (35-60% coarse fragments) and medium to
coarse textured (L-SL). Nongravelly to extremely gravelly coarse textured materials are
also included.

Recurrent inclusions are Rego and Calcareous Black variants (PSO and rBZR or coarser
textured versions) and wet soils (Gleyed subgroups, Gleysolics and water) of potholes and
sloughs. Qccasional inclusions are thick Black soils (DVG).

Only one BZR6 map unit was recognized.
BZR6/5: 350 ha (900 ac); mainly hummocky, in a few localities ridged; in some arcas
the hummocky surface is superimposed on an overall incline. Slopes generally short,
mainly 9-15%; topography classes 4 and 6 usually included, class 6 sometimes sig-
nificant,

COCR6 (Connop-Carway) Soil Unit

COCR6 is a compound soil unit that features ice contact terrain with stratified
glaciofluvial soils in the Lees Lake area of the Southern Foothills. The area is classed as
agroclimate SH but borders on and has elements of 4H. Vegetation is mainly Douglas fir
and related mixedwood forest with subdominant grassland patches, mainly on southerly
aspects,

The Orthic Eutric Brunisol CONv {Connop} variant is the dominant (30-50%) soil and oc-
curs under forest. It is based on the CON series established in the Calgary area
(MacMillan 1987). An Orthic Black CRW (Carway) taxadjunct, one of the significant soils
(20-30%), is associated with the grassland patches. Coarser textured variants, mostly. Or-
thic Blacks, form the other significant group, also at 20-30%. Identified series or variants
include ¢cCRW and kCRW (coarse and gravelly CRW), c¢CON (coarse CONv), LNB
(Lundbreck), BUR (Burmis), and DRW (Drywood). Similar unnamed soils plus intergrades
may also ocecur.
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Both CONv variant and CRW taxadjunct are developed in very strongly to strongly cal-
careous, coarse textured (SL, <2% coarse fragments), glaciofluvial deposits. The coarser
textured soils are often distinctly stratified. Some have gravel veneers, others have sandy
(LS-S) layers at depth, still others have gravel layers at depth or some gravels throughout.

Recurrent inclusions are wet soils (Gleyed subgroups, Gleysolics and water) in depressions,
thin black soils like KNT and RND, and "slopewash” soils like MFT.

Only one COCR6 map unit was recognized.
COCR6/5-6: one tract of 950 ha (2300 ac); hummocky to ridged ice contact terrain
with some inclined segments. Slopes mainly 9-30% with inclusions of class 4 and 7
topography.

CRWo (Carway) Soil Unit

CRW6 is a compound soil unit that features ice contact terrain with stratified
glaciofluvial soils in the Southern Foothills (Fig B15). It occurs in areas classed as
agroclimate 4H, equated with the distribution of thick Black soils. Vegetation is mainly
grassland although some areas have been cultivated and others are covered by aspen
forest.

The Orthic Black CRW (Carway) series is one of the major soils (20-50%j). Coarser tex-
tured variants such as ¢cCRW and kDRW (Drywood) are another major group (20-509).
Other identified series included DRW (Drywood), LNB (Lundbreck) and OTP (Qutpost).
Finer textured variants such as fCRW are considered significant (10-309%) in CRW6/4-5,
recurrent inclusions in CRWé6/3,

CRW is developed in moderately calcareous, coarse textured (SL, <2% coarse fragments),
glaciofluvial deposits. A taxadjunct occurs in very strongly to strongly calcareous
material near Lees Lake. The coarser textured soils are distinctly or subtly stratified.
Most have sandy (LS-S) layers at depth, others have gravelly layers, usually but not al-
ways at depth. The finer textured variants commonly have medium textured (SCL-L)
layers through mid to lower parts of profiles. Two tracts in the Drywood area have ex-
tensive soils with medium textured and very gravelly medium textured layers at or near
the surface.

Two CRW6 map units were recognized.
CRW6/3: 600 ha (1400 ac); undulating or terraced, occasionally with small ridges.
Slopes mainly 2-5%; topography classes 2 and 4 usually included, sometimes sig-
nificant.
CRW6/4-5: 450 ha (1200 ac); hummocky; somectimes gullied. Slopes mainly 5-15%;
topography classes 3 and 6 often included, sometimes significant.

Recurrent inclosions are thin Black soils such as KNT and RND and wet soils of depres-
sional sites. Occasional inclusions are Rego and Calcareous Black variants, till soils (DVG
and kDVG), Orthic Eutric Brunisols (CONv), and Dark Gray variants.

CTBZ7 (Cardston-Beazer) Seoil Unit

CTBZ7 is a compound soil unit that features subdominant Solonetzic or solonetzic-like
soils. It occurs on the Cardston Plain (Fig. B10) and Goose Lake Bench, in areas classed as
agroclimate 3H and 2HA. Both are equated with the distribution of thin Black soils.
Some areas have been left in grassland, others have been cultivated.
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Orthic Black soils, namely CTN (Cardston) series (20-50%) and BZR (Beazer) series (15-
40%), are deminant. BZR deminates a few tracts but is minimal in others. Solonetzic
variants, mainly Black Soledized Solonetz like PGN (Peigan) and Solonetzic Black like
zCTN, constitute the significant group (15-30%). Black Solonetz, Gleyed Black Solonetz,
Black Solod, and Sclonetzic Gleysol soils also occur.

The CTBZ7 soil unit is characterized by a mixture of glaciolacustrine deposits and con-
tinental till with few clear sequences or boundaries. Normally, till occupies elevated por-
tions of a landscape, glaciolacustrine the lower localities. The glaciolacustrine (lacustro-
till) deposits are moderately to strongly calcareous and fine textured (mainly C-SiC, 2-15%
coarse fragments). The till is mainly moderately calcareous and medium textured (CL-
SiCL, 2-15% coarse fragments). CTN series is developed in the glaciolacustrine sediments,
BZR in the uil.

Rego and Calcareous Black soils such as CWY and PSO are occasional inclusions but
dominate one eroded tract located between Cow and Todd creeks east of Chapel Rock.
Other occasional inclusions are thick Black soils (DVG and kFSH), saline and associated
wet soils of depressions and seeps, and medium textured soils of water-laid deposits (SOF).

Only one CTBZ7 map unit was recognized,
CTBZ7/3: 2950 ha (7200 ac); undulating, often on an overall incline; sometimes
gullied or channelled. Slopes mainly 2-5%; topography classes 2 and 4 usually in-
cluded, class 2 sometimes significant and dominates two tracts near Springridge; class
4 sometimes significant. BZR is often minimal where there is substantial class 2
slopes.

CTN1 (Cardston) Soil Unit

CTN1 is a simple soil unit encompassing glaciolacustrine terrain on the Cardston Plain,
mostly on the Cow Creek Bench (Fig. B7, B21). The majority occurs in areas classed as
agroclimate 3H, a significant proportion in areas classed as 2HA. Both are equated with
the distribution of thin Black soils. Most of the CTN1 unit is associated with native
grassland.

The Orthic Black CTN (Cardston) series is dominant (40-70%). As part of a glacial lake
basin, CTN1 landforms are composed of moderately to strongly calcareous, fine textured
(C-8iC-HC, 2-15% coarse fragments), glaciolacustrine (lacustro-till) sediments.

Two CTN1 map units were recognized.
CTN1/2: 1100 ha (2800 ac); level to undulating plain. Slopes mainly 0-2% but sig-
nificant class 3 topography in all tracts. Two tracts at the north end of Pincher M.D.
have substantial PNR (Pincher) soils.
CTN1/3: 2100 ha (5200 ac); undulating terrain, sometimes on an overall incline; often
channelled. Slopes mainly 2-5%; significant class 2 topography except in one tract
west of Pincher Creek townsite which contains significant class 4 slopes.

Recurrent or nearly recurrent inclusions are:
* nongravelly, varved, glaciolacustrine deposits (PNR soils);
Rego and Calcareous Black variants (CWY and rCWY), mainly in cultivated areas;
till soils (BZR);
thick Black soils (kFSH) that reflect moister conditions;
wet soils {(Gleyed subgroups, Gleysolics and water) of potholes, sloughs and seeps.

* % % ¥
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Occasional inclusions are Orthic Eutric Brunisols with very thin Ah, and saline plus
Solonetzic variants associated with the wet soils.

CTN2 (Cardston) Soil Unit

CTN2 is a compound soil unit that encompasses glaciolacustrine landforms doited with
potholes and sloughs. It occurs mainly on the Cardston Plain (Fig. B7), in areas classed as
agroclimate 3H and 2HA Both arc equated with thin Black soils. Most CTN2 areas are
cultivated, some have been left in native grassland.

The Orthic Black CTN (Cardston) series is the dominant soil (40-50%). Wet soils of
potholes and sloughs are significant (15-20%). These range from imperfectly drained
Gleyed Black variants (of CTN) through Gleysolic soils like JAT (Joanto) tc small water
bodies such as sloughs. As part of a glacial lake basin, CTN2 landforms are composed of
moderately to strongly calcareous, fine textured (C-SiC-HC, 2-15% coarse fragments),
glaciolacustrine (lacustro-till) sediments.

Recurrent inclusions are till soils (BZR), thick Black soils (kFSH and DVG), and Rego
and Calcareous Black variants (CWY and rCWY), mainly across knoll tops. Occasional in-
clusions are nongravelly, varved, glaciolacustrine sediments (PNR soils) and solonetzic
plus saline variants sometimes associated with the wet soils.

Only one CTN2 map unit was recognized.
CTN2/3: 900 ha (2200 ac); undulating, grading to hummocky in some localities.
Slopes mainly 2-5%; topography classes 2 and 4 usually included, sometimes sig-
nificant.

CTN3 (Cardston) Soil Unit

CTN3 is a compound soil unit encompassing glaciolacustrine terrain with significant
saline soils, mainly on apron-like slopes below steeper bedrock controlled terrain. These
landform patterns are common near the Cowley Basin-Goose Lake Bench boundary (Fig.
B7). The majority of CTN3 occurs in areas classed as agroclimate 3H, a significant
proportion in areas classed as 2HA. Both are equated with the distribution of thin Black
soils. Approximately equal amounts have been cultivated or left in native grassland.

The Orthic Black CTN (Cardston) series is the dominant soil (30-50%). Saline variants
like SCTN form the significant group (15-25%). As part of a glacial lake basin, CTN3
landforms are composed of moderately to strongly calcareous, fine textured (C-SiC-HC,
2-15% coarse fragments), glaciolacustrine (lacustro-till) sediments. The patchy salinity is
classed weak to moderate with salts usvally showing up below about 50 or 60 cm.

Recurrent inclusions are till soils (BZR; significant to codominant in a few tracts), Rego
and Calcareous Black variants (CWY and rCWY), and wet soils (Gleyed subgroups and
Gleysolics) associated with the wetter seeps. Occasional inclusions are thick Black soils

(kFSH and DVG) and solonetzic variants (eg. zCTN and PGN) associated with the saline
soils.

Only one CTN3 map unit was recognized.
CTN3/3: 1550 ha (3800 ac); inclined to undulating, sometimes with small channels on
relatively long slopes. Slopes mainly 2-5%; topography classes 2 and 4 usually in-
cluded, sometimes significant.
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CWO0D1 (Cowley-QOldman) Soil Unit

CWOD1 is a compound soil unit dominated by eroded Black soils. It occurs throughout
the Cardston Plain (Fig. B2, B20) in areas classed as agroclimate 2ZHA and 3H. Both arc
equated with the distribution of thin Black soils. Most of these soils have been cultivated.

The Calcareous Black CWY (Cowley) series and Rego Black rCWY variant constitute the
dominant group of soils (30-509%). These are associated with moderately to strongly cal-
careous, fine textured (C-SiC-HC, 0-15% coarse fragments), glaciolacustrine deposits. The
Rego Black ODM (Oldman) sertes is significant to codominant (20-309¢). It is developed in
moderately to very strongly calcareous, nongravelly or slightly gravelly, medium textured
(L-SiL-CL), fluviolacustrine, glaciolacustrine or fluvial sediments.

Three CWOD1 map units were recognized.

CWO0D1/2: 650 ha (1600 ac); level to undulating plain with minor channels. Slopes
dominantly 0-2%. One tract in the Fishburn area, where Foothills Creek empties onto
the Cardston Plain, is a level fan dominated by ODM and SOF (Standoff) soils and
only 10-20% clayey soils. Another tract, near Pincher Creek townsite, has substantial
PNR (Pincher) soils.

CWOD1/3: 1700 ha (4200 ac); inclined to undulating, often with minor channels.
Slopes mainly 2-5%; topography classes 2 and 4 often included, sometimes significant.

CWOD1/3T: 900 ha (2200 ac); fan and apron superimposed on terraces, terraced
(bevelled) terrain, or channelled fans. Slopes mainly 0-5% on terrace treads, fans and
aprons; 5-30% on included to significant terrace risers and channel banks. Often lo-
cated in or beside major stream valleys (Fig. B2), the unit’s fan and apron deposits are
usually derived from the glaciolacustrine plain above and are therefore fine textured.

Recurrent inclusions are:

* fine textured Orthic Black soils, mainly PNR in CWOD1/2 (codominant in one
tract near Pincher Creek townsite), CTN in CWOD1/3, or both in CWOD1/3T;

* medium textured Orthic Black soils (SOF) mainly in CWOD1/2 (codominant in one
tract near Fishburn) and CWOD1/3T,

* coarser textured soils (rKNT, KNT, rBFT, RND, and others) mainly in CWOD1/3T;

* wet soils (Gleyed subgroups, Gleysolics and water), associated with depressions and
high water tables.

Occasional inclusions are saline plus solonetzic variants associated with the wet soils, till
soils (BZR and PSO) in CWOD1/3 only, and shallow lithic variants in CWOD1/3T only.

CWPS1 (Cowley-Parsons) Soil Unit

CWPS1 is a compound soil unit dominated by eroded Black soils. It is found in the
southern Porcupine Hills and on elevated parts of the Cardston Plain (Fig. B2, B11, B20).
The vast majority occurs in areas classed as agroclimate 3H, some tracts in areas classed
as 2HA. Both are equated with the distribution of thin Black soils. Most CWPS1 soil
areas have been cultivated.

All the major soils are Calcareous and Rego Blacks. A fine textured group, consisting of
CWY (Cowley) series and rCWY variant, dominate (20-60%) most often, especially on the
gentler sloping terrain. A medium textured till group, PSO (Parsons) series plus Cal-
careous Black rBZR (rego Beazer) variant, form the other group, also at 20-60% overall.
The till soils are most abundant on rougher terrain.
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The fine group occurs in moderately to strongly calcareous, fine textured (C-SiC-HC,
2-15% coarse fragments), glaciolacustrine (lacustro-till) deposits. The till group is
developed in moderately to strongly calcareous, medium textured {CL-L-SiCL-SCL, 2-15%
coarse fragments), continental and mixed origin tills.

Two CWPS1 map units were recognized.

CWPS1/3: 1950 ha (4800 ac); undulating, often on an overall incline; sometimes chan-
nelled. Slopes mainly 2-5%; class 4 topography often included, sometimes significant.
CWPS1/4R: 4500 ha (11 100 ac); blanket or deeper {estimated at 1-5 m) over ridged to
hummocky or, occasionally, rolling bedrock. Slopes mainly 5-9%; topography classes 3
and 5 often included, sometimes significant. Three tracts along the Crowsnest R, near
Lundbreck have relatively smooth, bevelled surfaces. These plus three other rracts
near Tennessee Cr. contain significant shallow lithic soils.

Recurrent inclusions are Orthic Black soils (CTN and BZR), shallow lithic soils in
CWPS1/4R (significant in some tracts), and wet soils (Gleyed subgroups, Gleysolics and
water) plus associated saline variants in seeps and depressions. Occasional inclusions are
medium textured soils of water-laid deposits (ODM and SOF), Dark Brown soils, and
coarse textured variants (rKNT, gravelly PSO, rBFT, RND),

CWY1 (Cowley) Soil Unit

CWY1 is a simple soil unit dominated by eroded Black soils developed in glaciolacustrine
sediments. It occurs throughout the Cardston Plain (Fig. B2, B7, B8, B11) in areas classed
as agroclimate 2HA and 3H. Both are equated with the distribution of thin Black soils.
Most CWY1 soil areas have has been cultivated.

The Calcarcous Black CWY (Cowley) series and Rego Black rCWY variant constitute the
dominant group of soils (40-80%). These are associated with moderately to strongly cal-
careous, fine textured (C-SiC-HC, 0-15% coarse fragments), glaciolacustrine deposits.

Two CWY1 map units were recognized.
CWY1/2: 9450 ha (23 300 ac); undulating to level plain. Slopes mainly 0-2%; class 3
topography usually included and often significant.
CWY1/3: 13 700 ha (33 800 ac); inclined and undulating; often channelled or gullied.
Slopes mainly 2-5%; topography classes 2 and 4 often included, sometimes significant.

Recurrent inclusions are Orthic Black soils, mainly CTN and PNR, and wet soils (Gleyed
subgroups, Gleysolics and water) plus associated saline variants in seeps and depressions.
Occasional inclusions are medium textured soils in water-laid deposits (ODM and SOF),
till soils (PSO and BZR), solonetzic variants in CWY1/2 only, and coarse textured variants
(rKNT, rBFT, RND) in CWY1/3 only. Dark Brown soils are significant in a few tracts in
the Tennessce and Nine Mile creek areas.

CWY2 (Cowley) Soil Unpit

CWY2 is a compound soil unit dominated by eroded Black soils and encompassing
glaciolacustrine landforms dotted with potholes and sloughs. It occurs mainly on the
Cowley Basin (Fig. B9) in areas belonging to agroclimatic subclass 2HA (one small tract
west of North Fork is class 3H). This is the warmest part of an area equated with thin
Black soils. Most CWY2 soil areas have been cultivated.
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The Calcareous Black CWY (Cowley) series and Rego Black rCWY variant constitute the
dominant group of soils (30-60%). Wet soils of potholes and sloughs are significant (15-
25%). These range from imperfectly drained Gleyed Black variants (of CTN and CWY)
through Gleysolic soils like JAT (Joanto) to small water bodies such as sloughs. As part
of a glacial lake basin, CWY2 landforms are composed of moderately to strongly cal-
careous, fine textured (C-SiC-HC, 0-15% coarse fragments), glaciolacustrine sediments.

Recurrent incluosions are Orthic Black soils, mainly CTN (significant in one tract near
Halifax Lake) and PNR. Occasional inclusions are saline and solonetzic variants some-
times associated with the wet soils, medium textured soils of water-laid deposits (ODM
and SOF), and till soils (PSO and BZR).

Only one CWY2 map unit was recognized.
CWY2/3: 1300 ha (3200 ac); undulating, occasionally grading to hummocky in some
localities. Slopes mainly 2-5%; topography classes 2 and 4 usually included, sometimes
significant.

CWY3 (Cowley) Seil Unit

CWY3 is 2 compound soil unit that encompasses eroded Black soils plus saline variants. It
occurs on the Cardston Plain, often on apron-like slopes that skirt the Porcupine Hills,
Southern Foothills (Fig. B11), and their outliers. These areas are classed as agroclimate
2HA and 3H. Both are cquated with the distribution of thin Black soils. Most CWY3 soil

areas have been cultivated. '

The Calcareous Black CWY (Cowley) series and Rego Black rCWY variant constitute the
dominant (40-60% in CWY3/3) or codominant (20-50% in CWY3/2) group of soils. The Or-
thic Black PNR (Pincher) series is sometimes codominant (5-40%) in CWY3/2 and, in fact,
dominates two tracts, one near Halifax Lake, the other near Pincher Creek townsite.
Saline variants like SCWY form the significant group (15-25%).

As part of a glacial lake basin, CWY2 landforms are composed of moderately to strongly
calcareous, fine textured (C-SiC-HC, 0-15% coarse fragments), glaciolacustrine sediments.
The patchy salinity is classed weak to moderate with salts usually showing up below about
50 or 60 cm.

Two CWY3 map units were recognized.

CWY3/2: 950 ha (2300 ac); level to undulating plain; channelled. Slopes mainly 0-2%
with inclusions of class 3 tapography near channels. One tract along Cow Creek 1s a
level fan or floodplain composed of fine textured fluviolacustrine or reworked
glaciolacustrine sediments. It is dissected by numerous channels and contains sig-
nificant coarser textured soils like ODM (Oldman) and KNT {(Knight).

CWY3/3: 2000 ha (5000 ac); inclined, often with a superimposed undulating element;
often channelled or gullied, especially below seeps. Slopes mainly long and 2-5%;
topography classes 2 and 4 usually included, sometimes significant.

Recurrent inclusions in at least one of the map units, are:
* Orthic Black soils, mainly CTN in CWY3/2, undifferentiated CTN and PNR in
CWY3/3);
medinm textured soils in water-laid deposits (ODM and SOF), mainly in CWY3/2;
solonetzic soils (zCTN and PGN) associated with the saline variants, mainly in
CWY3/2; and
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* wet soils (Gleyed subgroups, Gleysolics and water) associated with seeps and
depressions.

Occasional inclusions are till soils (PSO and BZR) in CWY3/3 only.

DRLN4 (Drywood-Lundhreck) Soil Unit

DRLN4 is a compound soil unit representing many stream terrace landscapes, mostly in
major valleys that cut through the Southern Foothills (Fig. B15, B18) and Front Ranges.
These areas are classed as agroclimate 4H and 5H. Vegetation is mainly native grassland
although some tracts have been cultivated and others have substantial aspen forest.

The unit is characterized by three major soils with wide percentages of occurrence. DRW
(Drywood) series plus gravelly kDRW taxadjunct, at 20-60% overall, and LNB (Lundbreck)
series, at 15-50% overall, are both Orthic Black. The third group - Rego and Calcarcous
Black variants of DRW and LNB including rDRW and BUR (Burmis) - range from inclu-
sion status (minimum about 5%) in some tracts to dominant (maximum about 60%) in
others.

The major soils occur in discontinuous, mediam to coarse textured veneer over
glaciofluvial or fluvial gravel. Venecer textures are mainly L-SL-SiL, sometimes with a
few gravels (kDRW). DRW, kDRW and rDRW have 30-100 cm of veneer over gravel. The
gravel base is often moderately to very strongly calcareous, extremely gravelly to cobbly
(>60% coarse fragments), and coarse (cxtured (LS-S). Fewer coarse fragments (40-50%),
finer textures (SL), and sandy to silty lenses and bands may also occur. A few Lracis have
weakly calcareous deposits, others extremely calcarcous gravel. LNB and BUR are gravel
soils with less than 30 e¢m of venecer.

Any of the three major soils may dominate but at the expense of the other two. Criti-
cally, DRLN4 has more than 30% of soils with the nongravelly to slightly gravelly veneer
(DRW, kDRW, rDRW) to help differentiate it from the LNB1 soil unit.

Soils that have a "veneer’ exceeding 1 m depth (MFT) are recurrent inclusions (significant

in a few tracts). Occasional inclusions are thin Black soils (BFT and RND), Dark Brown

variants, nongravelly coarse textured soils (CRW and c¢CRW), Dark Gray soils, and wet

soils associated with high water tables.

Only one DRLN4 map unit was recognized.
DRLN4/3T: 3950 ha (9800 ac); terraced glaciofluvial and fluvial terrain near major
streams; occasionally fluvial fan or apron deposited on terraces; sometimes channelled.
Most tracts consist of multiple terrace treads (slopes 0-5%) separated by short steep
risers (slopes 5-45%). A few tracts consist of a single large tread bounded by risers.
The risers can severely hinder some cultivation and irrigation operations even though
rarely occupying more than 30% of a tract.

DVBV1 (Dunvargan-Beauvais) Soil Unit

DVBV1 is a compound soil unit encompassing morainal parkland landscape, mainly on the
Beauvais Lake Upland (Fig. B12, B13). These areas are classed as agroclimate SH al-
though grassland segments may be considered 4H. Vegetation is dominantly aspen forest
with native grassland patches on southerly aspects across upper slopes and crests. Some
DVBV1 has been cleared for rangeland or cultivation.
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The unit is characterized by two or three major soil groups.  Orthic Black DVG
(Dunvargan) series and kDVG (paraskeletal) variant commonly form the dominant group
(30-60%). The second group - Orthic Dark Gray BVA (Beauvais) series and kBVA
(paraskeletal) variant - are usually significant to codominant (20-40%). In a few tracts
the Dark Gray group is dominant, especially on steeper sloping terrain.

The third group - finer textured variants of both the Black and Dark Gray groups out-
_lined above - range from absent to codominant among different tracts. The fine textured
group occurs with the greatest regularity on gently sloping terrain (5-40% in DVBV1/4),
less often where slopes are steeper (0-40% in the other DVBV1 map units). Areal extent
of the fine soils is highest in several tracts, regardless of topography class, located in the
Pecten arca.

The DVG and BVA series are developed in moderately calcareous, medium textured (CL-
L, 2-15% coarse fragments), continental and mixed origin tills. The kDVG and kBVA
variants are developed in moderately to weakly calcareous, gravelly to cobbly (15-35%
coarse fragments), medium textured (L-CL), mountain tills. Similar but less acidic ver-
sions occur occasionally in moderately to strongly calcareous mountain tills. The finer
textured variants occur in weakly to moderately calcareous, fine textured (mainly C),
slightly gravelly to gravelly (2-35% coarse fragments) till or shallow glaciolacustrine
(lacustro-till) deposits.

Four DVBV1 map units were recognized.
DVBV1/4: 1050 ha (2600 ac); hummocky to ridged terrain. Slopes mainly 5-9%;
topography classes 3 and 5 often included, sometimes significant.
DVBV1/4D: 1050 ha (2600 ac); long inclined slopes often with superimposed hum-
mocky segments; often gullied. Slopes mainly 5-9%, topography classes 3 to 5 often
included, sometimes significant.
DVBV1/5: 2600 ha (6400 ac); inclined, hummocky or ridged; several tracts with at
least partial bedrock control of surface form; often gullied. Slopes mainly 9-15%;
topography classes 6 and 4 often included, sometimes significant.
DVBV1/6: 1300 ha (3200 ac); inclined, hummocky or ridged; several tracts with at
least partial bedrock control of surface form; sometimes gullied. Slopes mainly 15-
30%; topography classes 5 and 7 often included, sometimes significant.

Recurrent inclusions, besides the finer textured variants mentioned above, are wet soils
{Gleyed subgroups and Gleysolics) of seeps, potholes and drains, mainly in gently sloping
landscapes (DVBV1/4 and DVBV1/4D). Occasional inclusions are coarser tecxtured
variants, mainly skeletal soils; Dark Gray Luvisols (LTC) in all but DVBV1/4; Rego and
Calcareous Black and Dark Gray soils, important in a few DVBV1/5 tracts with high lime
tills between Burmis and Maycroft; slopewash soils (MFT) in DVBV1/5 and DVBV1/6;
Butric and Dystric Brunisols in DVBV1/6 only; and shallow lithic soils (kOKY, kBDY}) in
DVBV1/6.

DVBYV2 (Dunvargan-Beauvais) Soil Unit

DVBV2 is a compound soil unit encompassing morainal parkland landscape dotted with
potholes, sloughs and drains. It occurs on the Beauvais Lake Bench {Fig. B12), in areas
classed as agroclimate 5H although grassland segments may be considered 4H. Vegetation
is dominantly aspen forest with native grassland patches on southerly aspects across upper
slopes and crests.
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The unit is characterized by three major soil groups. Orthic Black DVG (Dunvargan)
series and kDVG (paraskeletal) variant form one codominant group (20-40%). Orthic
Dark Gray BVA (Beauvais) series and KBVA (paraskeletal) variant constitute the other,
also at 20-40%. Wet soils of the potholes, sloughs and drains are significant (15-25%).
This last group ranges from imperfectly drained Gleyed subgroups related to DVG and
BVA, through Gleysolic soils like POT (Pothole Creek), to small water bodies such as
slonghs.

The DVG and BVA series are developed in moderately calcareous, medium textured (CL-
L, 2-15% coarse fragments), continental and mixed origin tills. The kDVG and kBVA
variants are developed in moderately to weakly calcareous, gravelly to cobbly (15-35%
coarse fragments), medium textured (L-CL), mountain tills. Parent materials in the wet
depressions tend to be finer textured than the surrounding upland till.

Two DVBV2 map units were recognized.
DVBV2/4: 2050 ha (5100 ac); hummocky, occasionally superimposed on an incline.
Slopes mainly 5-9%; topography classes 3 and 5 often included, sometimes significant.
DVBV2/5: 650 ha (1600 ac); hummocky, occasionally superimposed on an incline.
Slopes mainly 9-15%; topography classes 4 and 6 often included, sometimes significant.

Recurrent inclusions are coarser textured variants, mainly loamy-skeletal soils like OTP;
finer textured variants, including gravelly fine textured soils (significant in a few tracts);
and slopewash or stratified fan soils (MFT and TDCv). Qccasional inclusions are Dark
Gray Luvisols (LTC) and Eutric Brunisols.

DVBV6 (Dunvargan-Beauvais) Seil Unit

DVBV6 is a compound soil unit encompassing ice contact parkland landscape. It occurs
mainly on the Beauvais Lake Upland, in areas classed as agroclimate SH although
grassland segments may be considered 4H. Vegetation is dominantly aspen forest with na-
tive grassland patches on southerly aspects across upper slopes and crests.

The unit is characterized by three major soil groups. Orthic Black DVG (Dunvargan)
series and kDVG (paraskeletal) variant form one codominant group (20-40%). Orthic
Dark Gray BVA (Beauvais) series and kBVA (paraskeletal) variant constitute the second,
also at 20-40%. Coarser textured variants of both groups, mainly loamy-skeletal soils like
OTP (Outpost), are significant to codominant (20-30%).

The DVG and BVA series are developed in moderately calcareous, medium textured (CL-
L, 2-15% coarse fragments), continental and mixed origin tills. The kDVG and kBVA
variants are developed in weakly to modecrately calcarcous, gravelly to cobbly (15-35%
coarse fragments), medium textured (L-CL), mountain tills. The coarser textured variants
occur mainly in weakly to moderately calcareous, very gravelly to cobbly (35-60% coarse
fragments), coarse to medium textured (mainly SL-L), glaciofluvial (ice contact) deposits,
perhaps fluvial mudflow in a few cases. Nongravelly and extremely gravelly coarse tex-
tured deposits are also included. Low lime parent materials are common; soils formed in
them tend to have thick (often >1 m), neutral to acidic sola.

Two DVBV6 map units were recognized.
DVBV6/4: 850 ha (2100 ac); hummocky, ridged or inclined; occasionally gullied.
Slopes mainly 5-9%; topography classes 3 and 5 often included, sometimes significant.
DYBV6/5-6: 1100 ha (2800 ac); hummocky, ridged or inclined; occasionally gullied.
Slopes mainly 9-30%; topography classes 4 and 7 sometimes included.
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Recurrent inclusions are wet soils (Gleyed subgroups, Gleysolics and water) of seeps,
potholes and drains, mainly in DVBVé6/4. Occasional inclusions are slopewash or
stratified fan soils (MFT and TDCv), thin Black soils (BZR), Dark Gray Luvisols (LTC),
finer textured variants in DVBV6/5-6, and Eutric or Dystric Brunisols.

DVYEBYVYY (Dunvargan-Beanvais) Soil Unit

DVBVY9 is a compound soil unit encompassing ice contact parkland landscape dotted with
potholes, sloughs and drains. It occurs on the Beauvais Lake Upland (Fig. B12), in areas
classed as agroclimate 5H although grassland segments may be considered 4H. Vegetation
is dominantly aspen forest with native grassland patches on southerly aspects across upper
slopes and crests,

The unit is characterized by four major soil groups. Orthic Black DVG (Dunvargan)
series and kDVG (paraskeletal) variant form one group (20-30%). Orthic Dark Gray BVA
(Beauvais) series and kBVA (paraskeletal) variant constitute the second, also at 20-30%.
Coarser textured variants of both groups, mainly loamy-skeletal soils like OTP (Outpost),
are significant to codominant (20-309%). Wet soils of the potholes, sloughs and drains are
also significant to codominant (15-30%). This last group ranges from imperfectly drained
Gleyed subgroups related to DVG and BVA, through Gleysolic soils like POT (Pothole
Creek), to small water bodies such as sloughs.

The DVG and BVA series are developed in moderately calcareous, medium textured (CL-
L, 2-15% coarse fragments), continental and mixed origin tills, The kDVG and kBVA
variants are developed in moderately to strongly calcarcous, gravelly to cobbly (15-35%
coarse fragments), medium textured (L-CL), mountain tills. The coarser textured variants
occur mainly in moderately to strongly calcareous, very gravelly to cobbly (35-60% coarse
fragments), coarse to medium textured (mainly SL-L), glaciofluvial (ice contact) deposits,
perhaps fluvial mudflow in a few cases. Parent materials in the wet depressions tend to
be finer textured than the surrounding upland drift.

Occasional inclusions are Dark Gray Luvisols (LTC), finer textured variants, thin Black
soils {(BZR), slopewash soils (MFT), and Eutric Brunisols.

Only one DVBV9 map unit was recognized.
DVBV9/4-5: 2000 ha (5000 ac); hummocky, occasionally superimposed on an incline.
Slopes mainly 5-15%; topography classes 3 and 6 sometimes included. Onmnc tract near
Maycroft thought to include substantial mudflow and other fluvial products besides
mountain till, all strongly to very strongly calcareous.

DVFS1 (Dunvargan-Fish Creek) Soil Unit

DVFS1 is a compound soil unit characterized by landforms of mixed till and
glaciolacustrine materials. It occurs on the Beauvais Lake Upland (Fig. B14) and Goose
Lake Bench. The majority of DVFS1 is associated with arcas classed as agroclimate 4H,
but a significant proportion occurs on the Goose Lake Bench in agroclimate 3H. Both
classes are equated with the distribution of thick Black soils. Cultivation is common but
some areas have been left in native grassland or aspen forest.

DVG (Dunvargan) series, at 20-50% overall, and kFSH (Fish Creek) taxadjunct, also at
20-50% overall, are the major soils. Both are classed as Orthic Black. Intergrades between
the two are common and there is frequently no clear dominant, even in the rougher
landscapes. The high lime kDVG (paraskeletal Dunvargan) variant is the dominant soil in
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two tracts north of Burmis. One large tract in the Spread Eagle area, associated with
agroclimate class 5H, is dominated by Qrthic Dark Gray soils.

The DVFS1 soil unit is characterized by a mixture of continental or mixed origin till and
glaciolacustrine deposits with few clear sequences or boundaries. Fine materials are even
found on elevated portions of the terrain - positions that suggest supraglacial origin, or a
till derived from argillaceous bedrock. The predominant till is moderaltely calcareous and
medium textured (CL-SiCL, 2-15% coarse fragments); in two tracts north of Burmis, the
till is strongly to very strongly calcareous and gravelly (15-35% coarse fragments). The
glaciolacustrine (lacustro-till) deposits are moderately to strongly calcareous and fine tex-
tured (mainly C-SiC-HC, 2-15% coarse fragments), DVG series and variants are developed
in the medium textured tills, kFSH taxadjunct in the fine textured deposits.

Two DVFS1 map units were recognized.

DVFS1/3: 1600 ha (3900 ac); undulating, occasionally with inclined or hummocky
segments. Slopes mainly 2-3%; topography classes 2 and 4 usually included, sometimes
significant. One large tract in the Spread Eagle area is dominated by fine textured
Orthic Dark Gray soils and BVA (Beauvais) series.

DVFS1/4: 3600 ha (8900 ac); hummocky or undulating, occasionally ridged, often su-
perimposed on an overall incline; occasionally gullied. Slopes mainly 5-9%; topog-
taphy classes 3 and 5 usually included, sometimes significant 3. Two tracts in the
Burmis area dominated by strongly to very strongly calcareous gravelly till.

Recurrent inclusions are wet soils (Gleyed subgroups, Gleysolics and water) of seeps,
potholes and drains. Occasional inclusions are the fine textured Orthic Dark Gray soils
(dominate a DVFS1/3 tract near Spread Eagle), thin Black soils (BZR and CTN), Cal-
careous and Rego Black soils, medium textured glaciolacustrine or slopewash soils (MFT),
and coarscr textured soils (OTP or CRW).

DVFS2 (Dunvargan-Fish Creek) Seoil Unit

DVFS2 is a compound soil unit characterized by landforms composed of mixed till and
glaciolacustrine materials and dotted with potholes, sloughs and drains. The majority oc-
curs on the Beauvais Lake Upland in areas classed as agroclimate 4H; a few tracts extend
into adjacent areas classed as SH. This distribution spans much of the area of thick Black
soils. Cultivation is common but substantial areas have been left in native grassland or
aspen forest.

The kFSH (Fish Creek) taxadjunct (20-60%) and DVG (Dunvargan) series (20-50%) are
- codominant. Both are classed as Orthic Black. Intergrades between the two are common
and there is frequently no clear dominant. MFT (Maycroft) series and a MFT-kFSH in-
tergrade sometimes substitute for kFSH, and are significant to codominant in two tracts,
one near Marr Lake and the other near Waterion Lakes National Park. Wet soils of the
potholes, sloughs and drains are significant (15-25%). This last group ranges from imper-
fectly drained Gleyed subgroups related to kFSH and DVG, through Gleysolic soils like
POT (Pothole Creek), to small water bodies such as sloughs.

The DVFS2 soil unit is characterized by a mixture of continental or mixed origin till and
glaciolacustrine deposits with few clear sequences or boundaries. The till is mainly
moderately calcareous and medium textured (CL-SiCL, 2-15% coarse fragments). The
glaciolacustrine (lacustro-till) deposits are moderately to strongly calcarcous and fine tex-
tured (mainly C-SiC-HC, 2-15% coarse fragments). DVG series is developed in the till,
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kFSH in the glaciolacustrine material. Medium textured (L-SiL-CL) glaciolacustrine
deposits are also important in the two tracts listed above.

Occasional inclusions are medium textured glaciolacustrine or slopewash soils such as
MFT (significant in the two tracts listed above); solonetzic or related saline variants, of-
ten associated with the wet soils; Orthic Dark Gray soils including BVA; coarser textured
variants (OTP or CRW); and thin Black soils (BZR and CTN).

Only one DVFS2 map unit was recognized.
DVFS82/3: 1250 ha (3100 ac); undulating to inclined. Slopes mainly 2-5%; topography
classes 2 and 4 usually included, sometimes significant.

DVFS3 (Dunvargan-Fish Creek) Soil Unit

DVFS3 is a compound soil unit of the Beauvais Lake Upland (Fig. B13, B14) and Goose
Lake Bench that features significant saline soils in mixed till-glaciolacustrine materials.
It occurs in areas classed as agroclimate 4H and 3H, the latter on the Goose Lake Bench.
Both classes are equated with the distribution of thick Black soils. Cultivation i1s common
but some areas have been left in native grassland.

DVG (Dunvargan) series (20-50%) and kFSH (Fish Creek) taxadjunct (20-50%) are codom-
inant. Both are classed as Orthic Black. Intergrades between the two are common and
there is frequently no clear dominant. Saline variants like sFSH are significant (15-25%}).

The DVFS3 soil unit is characterized by a mixture of continental or mixed origin till and
glaciolacustrine deposits with few clear sequences or boundaries. The till is mainly
moderately calcareous and medium textured (CL-SiCL, 2-13% coarse fragments). The
glaciolacustrine (lacustro-till) deposits are moderately to strongly calcareous and fine tex-
tured (mainly C-SiC-HC, 2-15% coarse fragments). DVG series is developed in the till,
kFSH in the glaciolacustrine material. The patchy salinity is classed as weak to moderate;
salts show up mainly below about 50 or 60 cm.

Recurrent inclusions are solonetzic variants (Solonetzic Black, Black Solonetz, Solonetzic
Gleysol, and others), normally associated with the saline soils, and wet soils (Gleyed sub-
groups, Gleysolics and water), also associated with the saline variants. Occasional inclu-
sions are medium textured glaciolacustrine or slopewash soils (MFT), thin Black soils
(BZR and CTN), and Calcareous and Rego Black variants.

Only one DVFS3 map unit was recognized.
DVFS3/3: 1400 ha (3500 ac); undulating to inclined, occasionally with hummocky
segments; sometimes channelled. Slopes mainly 2-5%; topography classes 2 and 4
usually included, sometimes significant.

DVG1 (Dunvargan) Seil Unit

DVG1 is a simple soil unit encompassing morainal grassland landscape on the Beauvais
Lake Upland (Fig. B13, B14), Goose Lake Bench and Porcupine Hills. The majority occurs
in areas classed as agroclimate 4H, but a significant proportion occurs on the Goose Lake
Bench in agroclimate 3H. Both classes are equated with the distribution of thick Black
soils. Roughly equal proportions have been cultivated versus left in native grassland.

The Orthic Black DVG (Dunvargan) series, or the high lime kDVG (paraskeletal) variant
in some cases, is the dominant soil (30-70%). DVG is developed in moderately calcareous,
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medium textured (CL-SiCL-L, 2-15% coarse fragments), continental or mixed origin till;
the variant in strongly to very strongly calcarcous, gravelly (15-35% coarse fragments),
mountain till.

Finer textured soils like kFSH (Fish Creek) taxadjunct are important (5-40%) in over half
of the tracts mapped as DVG1/5R. The moderately calcareous fine textured (C, 2-15%
coarse fragments) material may be shallow glaciolacustrine sediments of supraglacial
origin, or clay till derived from argillaceocus bedrock.

Six DVG1 map units were recognized.
DVG1/3: 1300 ha (3200 ac); undulating, often superimposed on an overall incline.
Slopes mainly 2-5%; topography classes 2 and 4 often included, sometimes significant.
DVG1/4: 900 ha (2200 ac); hummocky terrain. Slopes mainly short and 5-9%; class 3
topography often included, sometimes significant.
DVG1/4D: 750 ha (1800 ac); long inclined slopes, often with superimposed hum-
mocky segments; usually gullied. Slopes mainly 5-9%; topography classes 3 and 5 of-
ten included, sometimes significant, High lime kDVG (paraskeletal) variant is impor-
tant in several tracts north of Burmis.
DVG1/4R: 700 ha (1800 ac); blanket or deeper (estimated at 1-5 m) over ridged to
hummocky bedrock. Slopes moderately long and mainly 5-9%; topography classes 3
and 5 often included, sometimes significant. High lime kDVG (paraskeletal) variant
is important in one tract in the Lees Lake area.
DVG1/5D: 1000 ha (2500 ac); long inclined slopes, often with a superimposed hum-
mocky element; usually gullied. Slopes mainly 9-15%; topography classes 4 and 6 of-
ten included, sometimes significant. In several tracts the incline is controlled in part
by bedrock. High lime kDVG (paraskeletal) variant is important in some tracts north
of Burmis,.
DVG1/5R: 1450 ha (3600 ac); blanket or deeper (estimated at 1-5 m) over ridged to
hummocky bedrock. Slopes moderately long, mainly 9-15%; topography classes 4 and 6
often included, sometimes significant. Finer textured variants like kFSH significant
to dominant in over half the tracts. High lime kDVG (paraskeletal) variant is impor-
tant in one tract north of Burmis.

Recurrent inclusions in at lcast one of the map units are:

* thin Black soils (BZR), fouand mainly on southerly aspects or knoll crests
(significant in a few tracts);

* finer textured variants (kFSH) especially on smoother terrain (DVG1/3,
DVG1/4D), and in DVG1/5R;

* coarser textured variants, mainly leoamy-skeletal soils like OTP, mainly in
DVG1/4R;

* wet soils (Gleyed subgroups, Gleysolics and water) of potholes, sloughs, seeps, and
drains, especially on gentler topography (DVG1/3, DVG1/4, DVG1/4D); and

* shallow lithic soils (OKYv and XkOKY) in DVG1/4R and DVG1/5R.

Occasional inclusions are Calcareous and Rego Black soils in DVG1/4D, DVGI1/4R,
DVG1/5D, and DVG1/5R; Orthic Dark Gray soils (BVA and kBVA) in DVG1/4D,

DVG1/4R, DVG1/5D, and DVG1/3R; slopewash soils (MFT) on lower parts of inclined
slopes in DVG1/4D and DVG1/5D; and saline plus solonetzic variants in DVG1/3 only.

DVG2 (Dunvargan) Soil Unit

DVG2 is a compound soil unit featuring morainal grassland landscape dotted with
potholes, sloughs and drains on the Beauvais Lake Upland (Fig. B12, B14) and Goose Lake
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Bench (Fig. B9). The majority occurs in areas classed as agroclimate 4H, but a significant
proportion occurs on the Goose Lake Bench in agroclimate 3H. Both classes are equated
with the distribution of thick Black soils. Cultivation is common but substantial arcas
have been left in native grassland. Wet locales are often marked by patches of willow.

The Orthic Black DVG (Dunvargan) series is dominant (40-60%). Its parent material is
moderately calcareous, medium textured (CL-SiCL-L, 2-15% coarse fragments), continental
and mixed origin till. Wet soils of the potholes, sloughs and drains are significant at 15-
25%. This group ranges from imperfectly drained Gleyed subgroups related to DVG,
through Gleysolic soils like POT (Pothole Creek), to small water bodies such as sloughs.
Parent materials in the depressions tend to be a bit finer textured than the surrounding
upland till.

Two DVG2 map units were recognized.

DVG2/3: 1150 ha (2900 ac); undulating with some hummocky segments. Slopes
mainly 2-5%; class 4 topography often significant.

DVG2/4: 8600 ha (21 200 ac); mainly hummocky. Slopes mainly 5-9%; topography
classes 3 and 5 often included, sometimes significant. Medium textured
glaciolacustrine and fluvial soils (mainly MFT) are significant in one tract near
Waterton Reservoir and two tracts in the Burmis area. Fine textured glaciolacustrine
soils (kFSH) are significant in two tracts in the Marr Lake area.

Recurrent inclusions are finer textured variants, including glaciolacustrine (kFSH) or clay
till soils (significant in two DVG2/4 tracts listed above); and coarser textured variants,
mainly loamy-skeletal soils like OTP, in DVG2/4. Qccasional inclusions are medium tex-
tured glaciolacustrine or slopewash soils such as MFT (significant in three DVG2/4 tracts
listed above); thin Black soils (BZR); saline or related solonetzic variants, often associated
with the wet soils; and Orthic Dark Gray soils (BVA) in DVG2/4 only.

DVG6 (Dunvargan) Soil Unit

DVG6 is a compound soil unit encompassing ice contact grassland landscapes, mainly on
the Beauvais Lake Upland. It occurs in areas classed as agroclimate 4H, although a few
tracts extend into SH areas. This distribution spans the area equated with thick Black
soils. Vegetation is dominantly native grassland, often with small patches of aspen and
willow. Parts of some tracts have been cultivated.

The Orthic Black DVG (Dunvargan) series or kDVG (paraskeletal) variants are the
dominant soils (30-60%). Coarser textured variants, mainly loamy-skeletal soils like OTP
(Outpost), are significant to codominant (20-30%).

DVG series is developed in moderately calcareous, medium textured (CL-SiCL-L, 2-15%
coarse fragments), continental and mixed origin tills. The kDVG variants occur in weakly
to very strongly calcareous, gravelly to cobbly (15-35% coarse fragments), medium tex-
tured (L-CL), mountain tills. The coarser textured variants occur mainly in weakly to
very strongly calcarecus, very gravelly to cobbly (35-60% coarse fragments), coarse to
medium textured (mainly SL-L), glaciofluvial (ice contact) deposits. Nongravelly and ex-
tremely gravelly coarse textured deposits are also included. Low lime parent materials oc-
cur occasionally (mainly in the Kesler Lake and Pecten areas); soils formed in them tend
to have thick (often >1 m), neutral to acidic sola. High lime parent materials also occur
occasionally (mainly in the Burmis area); soils formed in them have fairly thin sola.
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Figure B12. Landscape schematic showing topographic relationships among scveral map units mapped north of Pecten.
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Figure B13. Landscape schematic showing topographic relationships among several map units in the Marna Lake area.
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Three DVG6 map units were recognized.

DVG6/4: 1750 ha (4300 ac); hummocky to ridged, occasionally on an overall incline;
sometimes gullied. Slopes mainly 5-9%; lopography classes 3 and 5 often included,
sometimes significant. One tract in Kesler Lake area has low lime parent materials.
DVG6/5: 1250 ha (3100 ac); hummocky to ridged, occasionally on an overall incline;
sometimes gullied. Slopes mainly 9-15%; topography classes 4 and 6 often included,
sometimes significant. Includes both weakly and strongly calcarecus materials in dif-
ferent areas.

DVG6/6: 700 ha (1700 ac); inclined to hummocky or ridged terrain; sometimes
gullied. Slopes mainly 15-30%; topography classes 5 and 7 often included, sometimes
significant.

Recurrent inclusions are wet soils (Gleyed subgroups, Gleysolics and water) of seeps,
potholes and drains mainly in DVG6/4; and thin Black soils (BZR and RFD) mainly in
DVG6/6. Occasional inclusions are Orthic Dark Grays (BVA and kBVA); rego variants,
mainly Rego and Calcareous Blacks; and slopewash or fluviclacustrine soils (MFT).

DVGY (Dunvargan-Beauvais) Soil Unit

DVGY is a compound soil unit encompassing ice contact grassiand landscapes dotted with
potholes, sloughs and drains. It occurs on the Beauvais Lake Upland (Fig. B14, B15), in
areas classed as agroclimate 4H. This class is equated with the distribution of thick Black
soils, Vegetation is dominantly native grassland, often with patches of willow and aspen.
The willow often mark wet locales.

The unit is characterized by three major sail groups. Orthic Black DVG (Dunvargan)
series is dominant (30-50%). Coarser textured variants, mainly loamy-skeletal soils like
OTP (Outpost), are significant to codominant (20-30%). Wet soils of the potholes, sloughs
and drains are also significant to codominant (15-25%). This last group ranges from im-
perfectly drained Gleyed subgroups related to DVG, through Gleysolic soils like POT
(Pothole Creek), to small water bodies such as sloughs.

DVG series is developed in moderately calcarcous, medium textured (CL-SiCL-L, 2-15%
coarse fragments), continental and mixed origin tills. The coarser textured variants occur
mainly in moderately to strongly calcareous, very gravelly to cobbly (35-60% coarse
fragments), coarse to medium textured (mainly SL-L), glaciofluvial (ice contact) deposits,
or perhaps fluvial mudflow in a few cases. Parent materials in the wet depressions tend
to be finer textured than the surrounding upland drift. Overall, carbonate content may
vary somewhat and gravelly mountain till is important in only one or two tracts.

Two DVGY map units were recognized.
DVG9/4: 1850 ha (4500 ac); hummocky to ridged; occasionally gullied. Slopes mainly
5-9%; topography classes 3 and 5 often included, sometimes significant.
DVG9/5: 3150 ha (7800 ac); hummocky to ridged; occasionally gullied. Slopes mainly
9-15%; topography classes 4 and 6 often included, sometimes significant.

Occasional inclusions are thin Black soils (BZR and RFD), Orthic Dark Gray soils (BVA
and kBVA), finer textured variants (kFSH), and slopewash soils (MFT).

DVMF1 (Dunvargan-Mayeroft) Soil Unit

DVMF1 is a compound soil nnit of the Porcupine Hills (Fig. B1) and Beauvais Lake
Upland that features mixed morainal and fluvial or glaciolacustrine landforms. It occurs
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in areas classed as agroclimate 4H, equated with the distribution of thick Black soils. All
of some tracts and parts of others have been cultivated. Where uncultivated, vegetation is
native grassland, often with small patches of aspen and willow.

DVG (Dunvargan) series (30-509%), and MFT (Maycroft) series (30-509), are the major
soils. Both are classed as Orthic Black. Either may dominate and intergrades between the
two are common.

The unit is most often typified by fluvial or fluviolacustrine fan and apron deposits over-
lying continental or mixed origin till; less often by a mixture of till and glaciolacustrine
deposits with few clear sequences or boundaries. The till is mainly moderately calcareous
and medium textured (CL-SiCL-L, 2-15% coarse fragments), sometimes strongly to very
strongly calcareous and gravelly (15-35% coarse fragments). The water-laid deposits are
moderately to strongly calcareons and medium textured (mainly L-SiL-CL, <2% coarse
fragments), Similar versions may have a few fine gravels, DVG series is developed in the
till, MFT in the water-laid deposits.

Recurrent inclusions are thin Black soils {(BZR and SOF) and wet soils {Gleyed subgroups,
Gleysolics and water) of seeps, potholes and drains. Occasional inclusions are coarser tex-
tured variants (OTP or CRW), Calcareous and Rego Black variants, fine textured soils
(kFSH), and soils with very thick Ah horizons (rPPE).

Only one DVMF1 map unit was recognized.
DVMF1/3D: 1300 ha (3200 ac); discontinuous fluvial (or f[luviclacustrine) apron to
blanket (to veneer) over undulating to inclined till on valley bottoms; dissected by
channels and gullies. Slopes mainly 2-5%; class 4 topography often significant. Tracts
in the Hatfield Hill-Pine Ridge area are undulating to hummocky till plus
glaciolacustrine deposits.

DVOKI1 (Dunvargan-Ockey) Soil Unit

DVOKT! is a compound soil unit that features till overlying bedrock ridges and hills of
the Southern Foothills (Fig. B14) and Porcupine Hills. It occurs in areas classed as
agroclimate 4H, sometimes extending into areas of SH. These are equated with the dis-
tribution of thick Black soils. Vegetation is mainly native grassland, occasionally with
small patches of aspen and shrubs.

Orthic Black DVG (Dunvargan) series, or kDVG (paraskeletal) variants are the dominant
soils (30-60%). Shallow lithic Orthic Blacks, mainly OKYv and kOKY (climatic and
paraskeletal Ockey) variants, form the significant group (15-30%).

All the major soils are developed in a variety of tills. The tills vary from weakly to
strongly calcareous and from slightly gravelly to gravelly (2-35% coarse fragments).
Medium textures (CL-SiCL-L-SCL) reflect local bedrock, especially amongst the mountain
tills. In a few areas fine textured (C) parent material is common; probably a till derived
from local argillaceous bedrock. Across upper slopes and crests the till is shallow, overly-
ing residual material and bedrock. The residuum, when present, ranges from non- to very
strongly calcareous, nongravelly to very gravelly. It is weathered from shale or sandstone,
Overall, most materials are moderately calcareous.

Occasional inclusions that are significant in a few tracts include thin Black soils which

resemble BZR (Beazer) and fine textured soils somewhat like kFSH (Fish Creek). The
thin Black soils are most common in tracts located in the Connelly Creek area, a par-
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ticularly dry part of the foothills. Other occasional inclusions are bedrock outcrops (low
areal extent in almost all tracts); coarser textured variants, mainly loamy-skeletal soils
(OTP); rego variants, including Rego and Calcareous Blacks plus Brunisols; Rego Black
soils developed in deep fluviceolian deposits (rPPE); and Orthic Dark Gray soils (BVA
and kBVA). ‘

Only one DVOK1 map unit was recognized.
DVOK1/5-6: 3450 ha (8500 ac); blanket to veneer over ridged or hummocky, oc-
casionally inclined, bedrock; sometimes gullied. Slopes mainly 9-30%; topography
classes 4 and 7 often included.

DVOK6 (Dunvargan-Ockey) Soif Unit

DVOKG6 is a compound soil unit that features ice contact deposits overlying bedrock
ridges and hills, mainly of the Beauvais Lake Upland (Fig. B12). Two tracts are located
in the Front Ranges. The vast majority occurs in areas classed as agroclimate 4H; a few
tracts occur in the warmest parts of arcas classed as 5H, usually on southerly aspects.
Climatically, the unit is equated with the distribution of thick Black soils. Vegetation is
mainly native grassland, occasionally with small patches of aspen and shrubs.

All the major soils are classified as Orthic Black. DVG (Dunvargan) series or kDVG
(paraskeletal) variants are the dominant soils (30-509%). Coarser textured variants, mainly
loamy-skeletal soils like OTP (Outpost) and shallow lithic OTP, are significant to
codominant (20-30%). Shallow lithic till soils, mainly OKYv and kOKY (climatic and
paraskeletal Ockey) variants, form the other significant group (15-25%).

The DVG and OKY soils, including variants, are developed in a variety of tills. The tills
vary from weakly to strongly calcareous and from slightly gravelly to gravelly (2-35%
coarse fragments), and are mainly medium textured (CL-L-8CL). The coarser textured
variants occur in weakly to very strongly calcareous, very gravelly to cobbly (35-60%
coarse fragments), coarse to mediom textored (mainly SL-L), glaciofluvial (ice contact)
deposits. Across upper slopes and crests, the till or ice contact materials are shallow, over-
lying residual material and bedrock. The residuum, when present, ranges from non- to
very strongly calcarcous, nongravelly to very gravelly. It is weathered from shale or
sandstone. Overall, most materials are moderately to strongly calcareous,

Occasional inclusions are Orthic Eutric Brunisols with very thin Ah horizons, thin Black
soils (BZR and RFD), Rego Black soils developed in deep fluvioeolian deposits (1PPE),
and bedrock outcrops.

Only one DVOK6 map unit was recognized.
DVOK®6/5-6: 2250 ha (5600 ac); blanket to veneer over ridged or hummocky, oc-
casionally inclined, bedrock; sometimes gullied. Slopes mainly 9-30%; topography
classes 4 and 7 often included.

FRK1 (Frank) Soil Unit

FRK1 is a compound soil unit encompassing steep colluvial slopes of the High Rock
Ridges (Fig. B16). It occurs in areas classed as agroclimates 6H to 7H, extending from
Montane into Subalpine ecoregions (Pettapiece et al. 1980). Vegetation is mixed coniferous
forest, mainly lodgepole pine with Douglas fir at lower elevations, with spruce and subal-
pine fir at higher elevations.
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Figure B14. Landscape schematic showing topographic relationships among several map units of the Lynch Lakes area.
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Figure B1S. Landscape schematic showing topographic relationships among several map units of the Park View area.
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The Orthic Eutric Brunisol FRK (Frank) series plus weakly, moderately, or extremely cal-
careous versions are the dominant soils (30-50%). The IFRK (shallow lithic) variant is sig-
nificant (15-30%). The colluvium is normally very gravelly to cobbly (35-60% coarse frag-
ments) and coarse to medium textured (SL-L-SiL), but varies from weakly to extremely
calcareous. Strongly to extremely calcareous deposits are the rule. Coarse fragments and
underlying bedrock are mainly limestones,

Recurrent inclusions are Regosolic scils, mainly Orthic and Cumulic subgroups of the
Regosol and Humic Regosol great groups; various till soils (SPR, WLB or similar versions)
on lower slopes and gentler terrain; and bedrock outcrops. Occasional inclusions are non-
to weakly calcareous soils, sometimes found on lower slopes in association with noncal-
careous bedrock, and grassland or avalanche chute soils with humus-rich upper sola.

Ornly one FRK1 map unit was recognized.
FRK1/8-9: 950 ha (2300 ac); blanket to veneer over inclined bedrock; apren at the
base of some tracts. Slopes mainly 45-100%. A tract on the slope of Mt. Tecumseh
has some avalanche tracks, another on Sentry Mtn. has gullies.

FRK4 (Frank) Soil Unit

FRK4 is a compound soil unit encompassing steep, rocky, colluvial slopes of the High
Rock Ridges (Fig. B16). It occurs in areas classed as agroclimates 6H to 7H, extending
from Montane to Subalpine ecoregions (Pettapicce ef al. 1980). Vegetation is open con-
iferous forest, mainly lodgepole pine and Douglas fir, or shrubland.

The Orthic Eutric Brunisol FRK (Frank) series and IFRK (shallow lithic) variant, or
similar low lime or high lime soils, are the dominant group (40-60%). Various Regosolic
soils, mainly Orthic Regosols or Humic Regosols on higher slopes and Cumulic Regosols or
Humic Regosols on lower slopes, are significant (20-30%).

The colluvium is normally very gravelly to cobbly (35-60% coarse fragments) and coarse
to medium textured (SL-L-SiL), but varies from weakly to extremely calcareous. Stromgly
to extremely calcareous deposits are the rule. The coarse fragments and underlying
bedrock are mainly limestones.

The only recurrent inclusion is bedrock outcrop. Occasional inclusions are non- to weakly
calcareous soils, sometimes found on lower slopes im association with noncalcareous
bedrock; till soils (SPR, WLB or similar versions) on lower slopes and gentler terrain; and
grasstand or avalanche chute soils with humus-rich nupper sola.

Only one FRK4 map unit was recognized.
FRK4/8-9: 2100 ha (5200 ac); blanket to veneer over inclined bedrock; apron (talus or
fluvial mudflow) at the base of some tracts; occasionally avalanched. Slopes mainly
45 to >100%.

KNT6 (Knight) Soil Unit

KNT6 is a compound soil unit that features ice contact terrain with stratified
glaciofluvial soils on the Cow Creek (Fig. B17) and Goose Lake benches. It occurs in
areas classed as agroclimate 3H, the coolest part of an area equated with thin Black soils.
Roughly equal amounts have been cultivated (some of these areas are irrigated) versus
left in grassland.
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The Orthic Black KNT (Knight) series is one of the major soils (20-50%). Coarser lex-
tured variants such as cKNT or grdvelly versions (kKNT) constitute the other major
group, also at 20-50% overall.

KNT is developed in moderately calcareous, coarse textured (SL, <2% coarse fragments),
glaciofluvial deposits. The coarser textured soils are distinctly or subtly stratified. Most
have sandy (LS-S) layers at depth, others have gravelly layers throughout or at depth.
Calcareousness may vary from weak to strong.

Two KNT6 map units were recognized.
KNT6/3: 350 ha (900 ac); undulating or terraced. Slopes mainly 2-5%; class 4 topog-
raphy usually included, sometimes significant,
KNT6/4: 550 ha (1400 ac); hummocky, sometimes on an overall incline or with un-
dulating segments; occasionally gullied. Slopes mainly 5-9%; class 3 topography often
included, sometimes significant.

Recurrent inclusions are Rego and Calcareous Black variants, mainly on eroded knolls
(significant in several tracts), and thick Black soils (CRW and ¢cCRW), mainly in KNT6/4.
Occasional inclusions are medium textured soils such as SOF and ODM (significant in two
KNT6/4 tracts south of Cowley), gravel soils (RND and BFT), till soils (BZR), and wet
soils in some depressions (KNT6/4 only).

LNB1 (Lundbreck) Seoil Unit

LNB1 is a simple soil unit representing some stream terrace landscapes, mostly in major
valleys that cut through the Southern Foothills (Fig. B18). It occurs in areas classed as 4H
and 5H agroclimate. Climatically, the unit is equated with the distribution of thick Black
soils. Vegetation is mainly native grassland, occasionally with small patches of aspen.

The Orthic Black LNB (Lundbreck) series is the dominant soil (50-60%). It is developed
in moderately calcareous, extremely gravelly to cobbly (>60% coarse fragments), coarse
textured (LS-S), glaciofluvial gravel. Fewer coarse fragments {40-509), finer textures
(SL), and sandy to silty lenses and bands may also occur. Sometimes the gravel is strongly
to extremely calcareous, especially in the Maycroft area. A medium to coarse textured
veneer (L-SL-SiL) sometimes covers the gravel. Soils with greater than 30 c¢m of the
veneer (DRW, MFT and others) make up 30% or less of the unit.

Soils like DRW and kDRW that have 30-100 cm of medium to coarse textured venecer over
the gravel are recurrent inclusions. Occasional inclusions are Rego and Calcareous Black
soils (BUR and BURYv), Orthic Eutric Brunisols with very thin Ah, till-like soils (kDVG
and OTP), Orthic and Calcareous Dark Brown variants, and soils in which the medium
textured veneer exceeds 1 m in depth (MFT).

Only one LNB1 map unit was recognized.
LNB1/3T: 400 ha (1000 ac); terraced glaciofluvial terrain near major streams; oc-
casionally contains hummocky locales; sometimes channelled. Tracts consist of single
or multiple terrace treads with slopes of 0-5%. Unusually long, steep risers (slopes 9
to >70%) bound most tracts on at least two or three sides and separate multiple treads.
The significant amount of risers (20-30%) can hinder vehicular access.
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MAC1 Macleod) Seil Unit

MACI is a simple soil unit representing stream terrace landscape along the Oldman R, on
the Cowley Basin (Fig. B19), an areca classed as agroclimate 2AH. Vegetation is mainly
grassland.

Calcareous Dark Brown MAC (Macleod) series and rMAC (Rego Dark Brown) variant are
the dominant soils (50-70%). They occur in very strongly calcareous, extremely gravelly to
cobbly (>60% coarse {ragments), coarse textured (LS-S), glaciofluvial gravel. Fewer coarse
fragments (40-50%), finer textures (SL), and sandy to silty lenses and bands may also oc-
cur. Sometimes the gravel is strongly or extremely calcareous. A medium textured veneer
(mainly L) sometimes covers the gravel.

Soils such as rCFT (rego Crowfoot), with 30-100 ¢m of medium textured veneer, are recur-
rent inclusions. Similar soils with more than 1 m of "veneer’ over the gravel (DIM and
CIO) are also repetitive. Two tracts in the Oldman river valley south of Summerview fea-
ture aprons deposited on terraces, and likely have significant to codominant medium tex-
tured soils like tCFT, DIM and CIO. Occasional inclusions are nongravelly coarse tex-
tured soils (OSN and rOSN), Black soils (fBFT), Regosolic soils, and Orthic Dark Brown
soils.

Only one MAC1 map unit was recognized.
MAC1/3T: 450 ha (1100 ac); terraced glaciofluvial terrain near major streams; apron
on terraced terrain in two tracts located south of Summerview. Most tracts consist of
multiple terrace treads (slopes 0-5%) separated by short steep risers (slopes 5-30%). A
few tracts consist of a single large tread bounded by risers. The risers can hinder
some uses.

MFT8 (Maycroft) Soil Unit

MFT8 is a compound soil unit characterized by floodplain landscape, mainly along
'streams that cut through the Southern Foothills (Fig. B4, B14, B15). It occurs in areas
classed as agroclimate 4H, sometimes extending into areas classed as SH. Climatically, the
unit is equated with the distribution of thick Black soils. Dry to marginally wet segments
are frequently cultivated for forage production. Where uncultivated, cover is grassland,
aspen or cottonwood forest, and willow or other wetland vegetation.

The unit is characterized by three major soil groups with different proportions in dif-
ferent tracts. Rego and Calcareous Black rMFT (Maycroft) variants are one major group
(20-50%). Wet soils of the lowest lying locales, usually affected by high water tables, are
the second major group (10-50%). The most prevalent of these is grMFT {Gleyed Rego
Black} variant but various Gleysolic soils and water bodies (sloughs and beaver ponds) are
included. The third group - Orthic Black MFT series - ranges from inclusion status
(minimum about 5%) in some tracts to dominant (maximum 40%) in others. Any of the
three major soils may dominate but at the expense of the other two.

MFT and its variants are developed in moderately calcareous, medium textured (L-SiL-CL,
<2% coarse fragments), fluviolacustrine or fluvial deposits. Similar soils developed in
materials that are weakly or strongly calcareous, fine textured (C-CL-SiC-S8iCL), or con-
tain some gravels (up to 15% coarse fragments not uncommon) may also occur.

Two MFT8 map units were recognized. '
MFT8/2: 800 ha (2000 ac); level to undulating, occasionally terraced; sometimes chan-
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nelled. Slopes mainly 0-2%; significant class 3 topography. Finer textured variants
important in at least one tract (near Lynch Lakes), perhaps others.

MFT8/3: 1500 ha (3700 ac); undulating, fan or apron, level, or terraced; often chan-
nelled. Slopes mainly 2-5%; topography classes 2 and 4 often included, sometimes sig-
nificant. Gravelly to very gravelly (mudflow) soils important in at least two tracts
(north of Burmis), perhaps others.

Recurrent inclusions are soils like DRW and rDRW with nongravelly vencers overlying
gravel, mainly in MFTS8/2. Occasional inclusions are fine textured {C-8iC) variants that
resemble tMFT and grMFT (sometimes significant to codominant in MFT8/2), Orthic and
Gleyed Dark Gray soils (TDCv and TDC) in MFT8/3, till soils (kDVG or kBVA) in
MFT8/3, gravel soils (LNB and BUR) in MFT&/2, and Regosolic soils in MFT8§/2.

MGOTS (McGillivray-Outpost) Soil Unit

MGOTS is a compound soil unit encompassing ice contact, Montanc parkland landscape on
benchlands of the Crowsnest R. valley in the Front Ranges (Fig. B4, B5). It occurs in
areas classed as agroclimate SH bordering on 6H. Vegetation is mainly Douglas fir,
Douglas fir-lodgepole pine, or Douglas fir-lodgepole pine-aspen forest with patches (20-
50% overall) of native grasstand.

The unit is characterized by three major soil groups. The Eluviated Eutric Brunisol MGV
(McGillivray) series is dominant (30-40%) and occurs under forest. Another group - Or-
thic Black OTP (Outpost) series and Calcareous Black rfOTP variant - are associated with
the grassland patches. These range from inclusion status (minimum about 59%) in some
tracts to significant (maximum 25%) in others. Finer textured variants of both groups,
but especially the grassland soils, constitute the third group. These also range from inclu-
sion stalus (minimum about 5%) to significant (maximum 30%). Identified soils of the last
group include kDVG (Dunvargan) variant and a fine textured version of OTP.

The till-like landforms of MGQTS are composed mainly of strongly to very strangly cal-
careous, very gravelly to cobbly (35-60% coarse fragments), medium to coarse textured (L-
SL), glaciofluvial (ice contact) deposits. Finer textured variants are developed in till or
till-like deposits that contain fewer coarse fragments (15-35%) than the glacioffuvial
material, especially in upper horizons.

Recurrent inclusions are Orthic Gray Luvisols similar to MGV, namely SPRr and kSPR
(thin and skeletal Spruce Ridge) variants, and Rego Black gravel soils such as BUR. Oc-
casional inclusions are Orthic Eutric Brunisols (MGVv), shallow lithic variants, Orthic
Dark Gray and Dark Gray Luvisol soils {all with Ahe horizons), wet soils of depressional
sites, slopewash soils (MFT or TDC), and bedrock outcrops.

Only one MGOTS map unit was recognized.
MGOTS/5R: 1100 ha (2800 ac); blanket or deeper (estimated at 1-5 m) over hum-
mocky to ridged bedrock; often channelled. Slopes mainly 9-15%; topography classes 4
and 6 usually included, sometimes significant. Two tracts near Blairmore lack
bedrock control.

ODMe6 (Oldman) Seil Unit

ODMS6 is a compound soil unit that features eroded Black soils in ice contact terrain,
mainly on the Cardston Plain (Fig. B20). The vast majority occurs in areas classed as

142



agroclimate 3H, a few tracts in areas of subclass 2HA. Both are equated with the dis-
tribution of thin Black soils. Cultivation is widespread.

The Rege Black ODM (Oldman) series and related Calcareous Black rSOF (Standoff)
variant constitute a major soil group (20-50%). Coarser textured soils such as Rego and
Calcareous Black rKNT (Knight) variants, or gravelly versions, form the other major
group at 15-40% overall.

The ice contact terrain is comprised of mixed glaciolacustrine and glaciofluvial deposits
in most cases. ODM and rSOF are developed in strongly calcareous, medium textured (L-
SiL-CL, <2% coarse fragments), glaciolacustrine deposits. The coarser textured soils occur
mainly in coarse textured (SL, <2% coarse fragments) glaciofluvial sediments. Others have
sandy (LS-S) layers at depth, still others have gravelly layers at depth or gravel fragments
scattered throughout. Calcareousness may vary from moderate to very strong. A tract in
the Lundbreck area features mounds of medium and coarse textured ice contact deposits
lying on a flatter surface formed by fine textured glaciolacustrine material.

Two ODMS6 map units were recognized.

ODMS6/3: 800 ha (2000 ac); undulating, occasionally terraced. Slopes mainly 2-5%;
topography classes 2 and 4 usually included, sometimes significant.

ODMG6/4: 1250 ha (3000 ac); hummocky, sometimes on an overall incline or with un-
dulating segments; occasionally gullied. Slopes mainly 5-9%; class 3 topography often
included, sometimes significant. Fine textured soils like rTCWY and CWY (Cowley) are
important in one tract near Lundbreck., Calcareous Black rSOF and Orthic Black SOF
(Standoff) important in some small tracts along the Oldman R. near Tanner.

Recurrent inclusions are Orthic Black soils (SOF and KNT) and finer textured soils (CWY
and rCWY). Occasional inclusions are thick Black soils (MFT and CRW), gravel soils (BFT
and RND) in ODM6/3, till soils (BZR and PSO) in ODM6/4, and wet soils of depressions.

OKNF1 (Ockey-North Fork) Soi} Unit

OKNF1 is a compound soil unit that features shallow till overlying bedrock ridges and
hills of the Byron-Carbondale Hills and adjacent parts of the Beauvais Lake Upland (Fig.
B10, B11). Two other tracts with similar appearance but somewhat different soil patterns
are located in the Front Ranges near Crowsnest Pass. The majority occurs in areas classed
as agroclimate 4H, notably north of the Crowsnest R. Several tracts occur in areas classed
generally as agroclimate SH but are situated on warm, dry, usually south facing slopes
that might be considered as belonging to 4H. Vegetation is mainly native grassland, oc-
casionally with patches of aspen and shrubs.

The unit is characterized by three major soil groups. Shallow lithic Orthic Blacks, mainly
OKYv and kOKY (climatic and paraskeletal) variants, constitute one group and account
for 20-40% of the soil unit. A shallow lithic Orthic Eutric Brunisol, NFK (North Fork)
series or a climatic variant thereof, is the second major soil (20-309%). NFK is most com-
mon across upper slopes and crests, often under low shrub-grassland vegetation, and has
very thin Ah (4-9 cm). The third group - deeper variants such as DVG, kDVG, BZR and
others - occur where the till is deeper than 1 m, on about 10-30% of the unit. These
deeper soils may total up to 40% of a few tracts.

Two tracts near Crowsnest Pass are dominated by soils like NFK occurring under open

coniferous forest. They contain few to no Chernozemic or chernozemic-like soils. Deeper
till soils are mainly Orthic and Elaviated Eutric Brunisols or Orthic Gray Luvisols.
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Figure B16. Landscape schematic showing topographic relationships among several map units mapped in the Lyons Cr.-
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144



The tills vary from weakly to strongly calcareous and from slightly gravelly to gravelly
(2-35% coarse fragments). Medium textures (CL-L-SCL) reflect local bedrock influence.
Residual material may be present between overlying till and consolidated bedrock. The
residuum, when present, ranges from non- to very strongly calcareous and gravelly to very
gravelly, It is weathered from sandstone or shale.

Recurrent inclusions are rego variants, including Rego and Calcareous Blacks plus
Regosolics; Rego Black soils developed in deep fluvioeolian deposits (+PPE) and bedrock
outcrops. Occasional inclusions are Dark Brown soils (BEVv), skeletal colluvial soils (like
FRK), and Orthic and Eluviated Dystric Brunisols in noncalcareons materials under
patches of coniferous forest.

Only one OKNF1 map unit was recognized.
OKNF1/6-7: 8950 ha (22 100 ac); veneer to blanket overlying ridged to hummocky,
occasionally inclined, bedrock; sometimes gullied. Slopes mainly 15-45%; topography
classes 5 and 8 often included. Colluvial soils account for up to 20% of a few tracts
but are particularly apparent on steep rocky segments of a few tracts between Burmis
and Chapel Butte.

OKPP1 (Ockey-Porcupine) Soil Unit

OKPP1 is a compound soil unit that features shallow till plus deep fluvioeolian deposits
overlying prominent, southeast-northwest trending, bedrock ridges of the Beauvais Lake
Upland (Fig. B13). The vast majority occurs in areas classed as agroclimate 4H. Two
tracts, one near Beauvais Lake, the other near Lees Lake, occur in areas classed generally
as SH. Vegetation is mainly native grassland on southwesterly aspects; grassland,
shrubland or aspen forest on northeasterly aspects.

The unit is characterized by two major soil groups. Shallow lithic Orthic Blacks, mainly
OKYv and kOKY (climatic and paraskeletal) variants, form one group which accounts for
20-40% of the unit. It occupies southwesterly aspects. Rego Black rPPE (Porcupine)
variant is the other major soil (20-40%). It occurs on northeast facing lee slopes.

The OKY soils occur in shallow tiils. The tills vary from moderately to strongly cal-
careous and from slightly gravelly to gravelly (2-35% coarse fragments). Medium textures
(CL-L-SCL) reflect local bedrock. Residual material may be present between overlying
till and consolidated bedrock. The residunm, when present, ranges from weakly to very
strongly calcareous, gravelly to very gravelly. It is weathered from sandstone or shale.

The rPPE variant and similar soils are developed in weakly to strongly calcareous (usually
moderate), medinm to coarse textured (mainly SL-L, <2% coarse fragments), fluvioeolian
material. It originated as wind blown detritus picked up from exposed surfaces on
windward slopes. After deposition on lee slopes, the material was subjected to slopewash
flow, slumping and soil creep. Thus the soil materials are layered and the soils have very
thick Ah horizons. Orthic Eutric Brunisols developed in the same material occor with or
substitute for rPPE under mixedwood forest in the two coolest tracts.

Recurrent inclusions are:
* deep thick Black soils (PVG and kDVG),
* gshallow lithic Orthic Eutric Brunisols with thin Ah horizons (NFK),
* Orthic Eutric Brunisols developed in fluvioeolian deposits (significant in two
tracts), and
* bedrock outcrops on all ridge crests.
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Occasional inciusions are Rego variants, including Regoe and Calcarecous Blacks plus
Regosolics; coarser textured variants, mainly loamy-skeletal soils (OTP); and deep thin
Black soils (BZR).

Only one OKPP1 map unit was recognized.
OKPP1/6-7: 1800 ha (4500 ac); morainal veneer and fluvioeolian blanket overlying
ridged bedrock. Slopes mainly 15-45%; topography classes 5 and 8§ often included.

OKY4 (Ockey) Soil Unit

OKY4 is a compound soil unit that features shallow till overlying bedrock ridges and hills
of the Porcupine Hills (Fig. B1). It occurs mainly in areas classed as agroclimate 4H,
sometimes extending into adjacent areas classed as 3H or 5H. Vegetation is mainly native
grassland, occasionally with patches of aspen, Douglas fir, limber pine, and shrubland.

The unit is characterized by three major soil groups. Shallow lithic Orthic Blacks, mainly
OKYv and kOKY (climatic and paraskeletal Ockey) variants, constitute one group which
accounts for 20-40% of the unit. Rego variants of both shallow lithic and deeper soils
form the second major group (20-30%). It consists of Calcareous and Rego Black or Dark
Brown soils plus some Regosolics, mainly Orthic Regosol or Orthic Humic Regosol. The
third group - deep Orthic Black scils such as DVG and BZR - cccur where the till is
deeper than 1 m, on about 15-30% of the unit. Other soils in this group are kDVG, kBZR
and BZRv (Orthic Eutric Brunisol). All deeper soils may total up to 50% of a few tracts.

The tills vary from moderately to strongly calcareous and from slightly gravelly to
gravelly (2-35% coarse fragments). Medium textures (CL-SiCL-SCL-L) reflect local
bedrock.  Residwal material may be present between overlying till and consolidated
bedrock. The residuum, when present, ranges from non- to very strongly calcareous and
nongravelly to very gravelly. It is weathered from sandstone or shale.

Recurrent inclusions are shallow lithic Orthic Eutric Brunisols (NFK), Rego Blacks devel-
oped in deep fluvioeolian deposits (rPPE), and bedrock outcrops. Occasional inclusions
are shallow lithic Orthic Dark Grays (kBDY) and Dark Gray Luvisols (LTC or kLTC).

Only one OKY4 map unit was recognized.
OKY4/6-7: 4800 ha (11 900 ac); veneer to blanket over inclined, ridged or hummocky
bedrock; sometimes gullied. Slopes mainly 15-45%; topography classes 5 and 8 often
included.

OSCF1 (Olsen-Crowfoot) Soil Unit

OSCF1 is a compound soil unit encompassing ice contact terrain along the Oldman R. on
the Cowley Basin (Fig. B19), an area classed as agroclimate 2AH, Vegetation is mainly
grassland.

Calcareous Dark Brown OSN (Olsen) series is dominant (30-50%). It occurs in very
strongly calcareous, coarse textured (SL, <2% coarse fragments), glaciofluvial deposits.
The Calcareous Dark Brown rCFT (Crowfoot) variant, commonly occupying knoll tops, is
significant (20-40%). It occurs in very strongly calcareous, layered, glaciofluvial deposits.
The modal sequence is 30-100 em of medium textured (L, <2% coarse fragments) veneer
overlying extremely gravelly to cobbly (>60% coarse fragments), coarse textured (LS-S)
gravel. Fewer coarse fragments (40-50%), finer textures (SL), and sandy to silty lenses
and bands may also occur. Sometimes the gravel is strongly or extremely calcareous.
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All inclusions are recurrent, These are:

gravel soils (<30 cm of veneer) such as MAC,

Rego Dark Brown variants of OSN and rCFT,

stratified medium over coarse textured soils (OAS),

Calcareous and Rego Black soils (rKNT or ODM), and

wet soils, mainly Gleyed subgroups and Gleysolics of the few small depressions.
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Only one OSCF1 map unit was recognized.
OSCF1/5: one tract of 200 ha (500 ac); hummocky terrain. Slopes mainly 9-15%; in-
clusions of topography classes 4 and 6.

OSOAG6 (Olsen-Oasis) Soil Unit

OSQAG6 is a compound soil unit that features eroded Dark Brown soils in ice contact ter-
rain along the Oldman R. on the Cowley Basin (Fig. B19), an area classed as agroclimate
2AH. Much has been cultivated, some parts have been left in grassland.

The unit is characterized by three major soil groups. Coarse textured Calcareous and
Rego Dark Browns, namely OSN (Olsen) series and rOSN (rego) variant, form the
dominant group (30-40%). Stratified Calcareous and Rego Dark Brown soils, namely rOAS
(Oasis) variants, constitute the second group (20-309%). Coarser textured variants that con-
tain sandy or gravelly layers form the third group, significant at 15-25%. Members of this
last group normally occur across knoll and hill tops.

The ice contact terrain is comprised of mixed glaciofluvial deposits. OSN and rOSN are
developed in very strongly calcareous, coarse textured (SL, <2% coarse fragments) deposits.
The rOAS soils are similar at depth, but have 30-100 cm of medium textured (L-Sil, <2%
coarse fragments) veneer. The coarser textured variants are clearly stratified and contain
substantial sandy (LS-S) or gravelly (15 to 60% coarse fragments) layers. Gravel soils like
MAC or similar soils with a veneer (rCFT) are included in this group. Calcareousness
may vary from strong to extreme.

Two OSOAG map units were recognized,
080A6/3: 500 ha (1200 ac); undulating. Slopes mainly 2-5%; topography class 4
usually included, sometimes significant,
0SOAG6/4: one tract of 400 ha (1000 ac); hummocky. Slopes mainly 5-9%; significant
class 3 topography.

All inclusions are recurrent in at least one map unit. These inclusions are finer textured
variants like DIM, CIO and BKE: Calcareous and Rego Black soils like rKNT; and wet
soils, mainly Gleyed subgroups and Gleysolics of the few small depressions.

OTBY1 (Outpost-Beauvais) Soil Unit

OTBV1 is a compound soil unit encompassing stony, ice contact, parkiand landscapes of
the Beauvais Lake Uplands and major river valleys (Fig. B18). It occurs in areas classed
as agroclimate 5H although grassland segments may be considered 4H. Vegetation is
dominantly native grassland with patches of aspen forest where the soils are less stony.

The unit is characterized by two major soils. Orthic Black OTP (Outpost) series is one

major soil, at 20-60% overall, and dominates most tracts. Orthic Dark Gray kBVA
(paraskeletal and stony Beauvais) variants constitute the second group, at 15-50% overall.
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The kBVA soils are significant in most tracts, codominant to dominant in a few (at the
expense of OTP).

The ice contact materials are composed primarily of weakly to moderately calcareous,
very cobbly to gravelly or stony (35-60% coarse fragments), coarse to medium textured
(SL-L), glaciofluvial deposits. Mountain tills - usually weakly to moderately calcareous,
gravelly to cobbly (15-35% coarse fragments), medium textured (L-CL) deposits - are sig-
nificant in most tracts. Soils developed in the weakly calcareous deposits, most abundant
in the southwest quadrant of the survey area, tend to have thick (often >1 m), neutral to
acidic sola. Thinner soils developed in strongly to very strongly calcareous deposits occur
in the Maycroft and Blairmore areas. Unusual, very gravelly to gravelly, fine textured
(C) deposits are important in a tract located south of Pecten.

Three OTBV1 map units were recognized.
OTBV1/4: 1050 ha (2600 ac); inclined to hummocky, sometimes includes terraces; oc-
casionally channelled or gullied. Slopes mainly 5-9%; topography classes 3 and 5 often
included, sometimes significant. Clayey-skeletal and clayey-paraskeletal soils, includ-
ing Dark Gray Luvisols, are important in one tract near Pecten.
OTBV1/5: 1100 ha (2700 ac); inclined, hummocky or ridged, sometimes includes ter-
races; occasionally gullied. Slopes mainly 9-13%; topography classes 6 and 4 often in-
cluded, sometimes significant.
OTBV1/6-7: 1550 ha (3900 ac); inclined, hummocky or ridged; often gullied. Slopes
mainly 15-45%; class 5 topography often included. Widest percentage of kBVA soils;
barely significant in a few tracts. High lime parent materials common in the Blair-
more and Maycroft areas.

Recurrent inclusions are Orthic Black till soils, like kDVG or a similar fOTP variant, and
wet soils (Gleyed subgroups, Gleysolics and water) of seeps, potholes and drains. Oc-
casional inclusions are finer textured variants, including glaciolacustrine "plugs" and
clayey-skeletal soils (important in one OTBV1/4 tract); Luvisolic soils, mainly Dark Gray
Luvisols; coarser textured (extremely gravelly) variants (ENB); Brunisolic soils, mainly Or-
thic and Eluviated Eutric Brunisols (minor Dystric Brunisols), on the steepest slopes; Dark
Brown variants, also on steep slopes; slopewash or stratified fan soils (MFT and TDCv);
Orthic Dark Gray till soils (BVA) in OTBV1/4; and rego variants, mainly Rego and Cal-
careous Black soils,

OTP1 (Outpost) Seil Unit

OTP1 is a simple soil unit featuring stony, ice contact, grassland landscapes of the
Beauvais Lake Upland (Fig. B15) and major river valleys. The majority occurs in areas
classed as agroclimate 4H; a few tracts in areas classed generally as SH. Climatically, the
unit is equated with thick Black soils. Vegetation is mainly native grassland, often with
small patches of aspen forest.

The Orthic Black OTP (Outpost) series is the dominant soil (40-60%). It is developed in
moderately calcareous, very cobbly to gravelly or stony (35-60% coarse fragments), coarse
to medium textured (SL-L), glaciofluvial (ice contact) deposits. Strongly to very strongly
calcareous deposits might occur in the Park View area, but certainly dominate in the
Maycroft area. Very to extremely gravelly, very coarse textured (LS-S) deposits are im-
pertant in two small tracts near Waterton Lakes NP boundary.
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Two OTP1 map units were recognized.
OTP1/4: 1200 ha (2900 ac); hummocky to ridged. Slopes mainly 5-9%; topography
classes 3 and 5 often included.
OTP1/5: 1400 ha (3500 ac); hummocky, ridged or, occasionally, inclined; sometimes
gullied. Slopes mainly 9-15%; topography classes 4 and 6 often included, sometimes
significant. Two small tracts near Waterton dominated by sandy-skeletal (LNB) soils.

Recurrent inclusions are;
¥ QOrthic Black till soils (kDVG or DVG),
Orthic Dark Gray soils (BVA and kBVA),
thin Black soils (RFD and kBZR),
sandy-skeletal soils like LNB (dominant in two small tracts near Waterton),
finer textured variants (MFT and kFSH) developed in small glaciolacustrine "plugs"
within the ice contact deposits, and
wet soils {Gleyed subgroups, Gleysolics and water) of seeps, potholes and drains.
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Qccasional inclusions are Dark Brown variants.

PSO1 (Parsons) Seoil Unit

PSO1 is a simple soil unit encompassing eroded Black soils on morainal terrain of the
southern Porcupine Hills, It occurs in areas classed as agroclimate 3H, the coolest part of
an area equated with thin Black soils. The vast majority of cach tract is cultivated.

The Rego Black PSO (Parsons) series and Calcareous Black rBZR (rego Beazer) variant
constitute the dominant group of soils (50-70%). These are associated with moderately to
strongly calcareous, medium textured (CL-L, 2-15% coarse fragments), continental or
mixed origin tills.

Recurrent inclusions are Orthic Eutric Brunisols like BZRv (sometimes significant), Or-
thic Black soils (BZR), finer textured variants (CWY and rCWY), and shaliow lithic soils
(OKY and NFK). Occasional inclusions are coarser textured soils (kBZR and RFD)

Only one PSO1 map unit was recognized.
PSO1/4R: 1000 ha (2400 ac); blanket or deeper (estimated at 1-5 m) over ridged to
hummocky bedrock. Slopes moderately long and mainly 5-9% (mostly 7-9%); topog-
raphy class 5 usually significant.

RND4 (Rinard) Soil Unit

RND4 is a compound soil unit representing some stream terrace landscapes, mostly along
major valleys that cut through the Southern Foothills and Cardston Plain (Fig. B17). The
vast majority occurs in areas classed as agroclimate 3H; one tract along the Waterton R.
near Fishburn occurs in an area classed 2HA. Both classes are equated with the distribu-
tion of thin Black soils. Vegetation is mainly grassland.

The Orthic Black RND (Rinard) series is the dominant soil at 40-70%. Calcareous and
Rego Black variants, such as rRND variant or BUR (Burmis) series, range from inclusion
status (minimum about 5%) in some tracts to codominant (maximum 40%) in others.

The unit’s glaciofluvial landforms are composed of moderately to extremely calcarcous,
extremely gravelly to cobbly (>60% coarse fragments), coarse textured (LS-S), glaciofluvial
gravel. Fewer coarse fragments (40-50%), finer textures (SL), and sandy to silty lenses
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and bands may also occur. A medium to coarse texiured veneer (L-SL-SiL) sometimes
covers the gravel. Medium textured and related soils with the veneer {SOF, BFT and
others) make up 30% or less of the unit to differentiate it from BFRN4 soil unit.

Soils such as BFT, which have 30-100 cm of medium textured vencer over the gravel, are
recurrent inclusions. Occasional inclusions are medium to cearse textured soils (SOF and
KNT), where the “veneer" exceeds 1 m in depth, and thick Black soils (LNB and DRW).

Only one RND4 map unit was recognized.
RND4/3T: 1500 ha (3700 ac); terraced glaciofiuvial terrain near major streams; ter-
race treads may have rough surfaces (undulating); often channelled. Most tracts con-
sist of multiple terrace treads (slopes 0-5%) separated by short steep risers (slopes
5-45%). A few tracts consist of a single large tread bounded by risers. The risers and
dissections may hinder some uses,

SOBZ1 (Standoff-Beazer) Seil Unit

SOBZ1 is a compound soil unit of the Cardston Plain {(one tract in the Porcupine Hills)
that features fandforms of mixed glaciolacustrine or fluvial plus till materials, mainly on
the Goose Lake and Cow Creek benches (Fig. B21). It occurs in areas classed as
agroclimate 3H. This is the coolest part of the area equated with thin Black soils. Parts
of all tracts have been cultivated, the remainder has been left in grassland.

SOF (Standoff) series or a climatic variant thereof, at 20-40%, and BZR (Beazer) series,
also at 20-40%, are the major soils. Both are classed as Orthic Black. Either may
dominate (usually SOF) and intergrades between the two are commoan.

The unit is most often typified by a mixture of glaciolacustrine and till deposits with few
clear sequences or boundaries; less often by fiuvial or fluviolacustrine fan and apron
deposits overlying till. The water-laid deposits are moderately to strongly calcareous and
medivm textured (mainly L-SiL-CL, <2% coarse fragments). Similar versions may have a
few fine gravels. The continental or mixed origin till is mainly moderately calcareous
and medium textured (CL-SiCL-L, 2-15% coarse fragments), sometimes strongly calcareous.
SOF series is developed in the water-laid deposits, BZR in the till.

Recurrent inclusions are:

* finer textured soils (CTN), which sometimes substitute for BZR;

* coarser textured variants (KNT, BFT and others), substituting for SOF;

* Rego varianis, including Rego and Calcareous Black soils and Orthic Eutric

Brunisols with very thin Ah; and

* wet soils (Gleyed subgroups, Gleysolics and water) of seeps, potholes and drains.
Occasional inclusions are saline and Solonetzic variants, often associated with the wet
s0ils,

Only one SOBZ1 map unit was recognized.
SOBZ1/3; 1050 ha (2600 ac); undulating terrain; often gullied or channelled. Slopes
mainly 2-5%; significant class 4 topography. A tract in the Ashvale area is comprised
of discontinuous fluvial or fluviolacustrine apron to blanket over undulating to in-
clined till in a valley bottom.
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SOF1 (Standoff) Soil Unit

SOF1 is a simple soil unit that encompasses various fluviolacustrine, glaciolacustrine and
fluvial landscapes of the Cardston Plain (Fig. B21). The majority occurs in arcas classed
as agroclimate 3H, a few tracts in areas classed as ZHA. Both are associated with the dis-
tribution of thin Black soils. Roughly equal proportions have been cultivated versus left
in grassland.

The Orthic Black SOF (Standoff) series, or a climatic variant thereof, is the dominant
soil (40-70%). SOF is developed in strongly calcareous, medium textured (mainly L-SiL-
CL, <2% coarse fragments), fluviclacustrine, glaciolacustrine or fluvial sediments. Similar
versions may contain a few fine gravels or be developed in moderately to very strongly
calcareous materials,

Recurrent inclusions are coarser textured variants (BFT, KNT, gravelly SOF, RND and
others), and thick Black soils like MFT (sometimes significant), representing moister con-
ditions. Occasional inclusions are Rego and Calcareous Black soils {ODM and rSOF); finer
textured soils (PNR and CTN); and wet soils plus related saline variants associated with
potholes, seeps and high water tables.

Only one SOF1 map unit was recognized.
SOF1/3: 750 ha (1900 ac); apron or fan deposited on terraces or on undulating to
level bottomland within a valley; or undulating glaciolacustrine terrain hanging above
major valleys. Slopes mainly 2-5%; topography classes 2 and 4 often included, some-
times significant,

SPBE1 (Spruce Ridge-Bellevue) Soil Unit

SPBE1 is a compound soil unit, primarily of the Grassy Mountain Ridges, featuring till
overlying bedrock ridges and hills (Fig. B22). It occurs in areas classed as agroclimate 5H
and 6H. Vegetation is mainly lodgepole pine or lodgepole pine-Douglas fir forest, with
sighificant Montane grassland on the dry southerly aspects in conjunction with shallow
soils.

Orthic Gray Luvisols, namely SPR (Spruce Ridge) series and a thin SPRr taxadjunct, are
dominant (30-30%). They are associated with the forested segment. Combined
microclimatic and edaphic conditions associated with the grasslands result in significant
(15-30%) Orthic Dark Brown and Black soils, namely BEVv (Bellevue till) and kOKY
(paraskeletal Ockey) variants.

Deep to shallow mountain tills characterize the unit. Chemically these range from weakly
to very strongly calcareons. The lower lime tills reflect local bedrock and are prevalent
across the tops of tracts where the soils are shallowest. Carbonate content generally in-
creases downslope, as does till depth, and reflects regional limestone sources. Physically,
the tills are mainly gravelly to cobbly (15-35% coarse fragments) and medium textured
(L-CL).  Residual material may be present between overlying till and consolidated
bedrock. The residuum, when present, ranges from non- to weakly calcareous and is
usually very gravelly, having been weathered from reasonably hard sandstone or shale.

Recurrent and important inclusions are:

* coarser textured variants, mainly loamy-skeletal soils like kSPR or MGV
(sometimes significant), in ice contact deposits on lower slopes;
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* Eluviated and Orthic Dystric Brunisols, mainly WLB and WLBv (sometimes
significant), on forested lee slopes near the tops of tracts; and
* bedrock outcrops.

Occasional inclusions are shallow lithic Orthic Eutric Brunisols (NFK) associated with the
grassland, Eluviated and Orthic Eutric Brunisols occurring in deep till, Dark Gray Luvisol
and Orthic Dark Gray soils (kLTC and kBVA), and slopewash (TDCv) plus associated wet
soils of seeps (TDC).

Only one SPBE1 map unit was recognized.
SPBE1/6-7: 1800 ha (4500 ac); blanket to veneer over ridged, hummocky or, oc-
casionally, inclined bedrock. Slopes mainly 15-45%; topography classes 5 and 8 often
included.

SPLT1 (Spruce Ridge-Leighton Centre) Soil Unit

SPLT1 is a compound soil unit that encompasses forested morainal landscapes, primarily
of the Southern Foothills (Fig. B6, B23). These areas are classed as agroclimate SH and
6H. Vegetation is mainly lodgepole pine or mixedwood forest.

The unit is characterized by two major soil groups. Orthic Gray Luvisels, namely SPR
(Spruce Ridge) series and SPRv (thick) wvariant, form one group at 20-50% overall, Dark
Gray Luvisols, namely the kLTC (paraskeletal Leighton Centre) variant, constitute the
other at 15-50% overall. The SPR/SPRv group usually dominates the steeper sloping map
units (SPLT1/6, SPLT1/7) although kLTC may dominate a few tracts. Conversely kLTC
dominates all SPLT1/5 tracts except for two located along Gold Creek near Frank.

The morainal landforms of this unit are comprised of non- to moderately calcareous,
gravelly to cobbly (15-33% coarse fragments), medium textured (L-CL), mountain tills.
Weakly calcareous materials seem to be most extensive. Soils developed in the low lime
deposits tend to have thick (often >1 m), acidic to neutral sola. Carbonate content and till
depth tend to increase downslope in many tracts.

Three SPLT1 map units were recognized.

SPLT1/5: 600 ha (1400 ac); inclined, often with superimposed hummocky or ridged
locales, occasionally bedrock controlled; sometimes gullied. Slopes mainly 9-15%;
topography classes 4 and 6 often included, somectimes significant. Two tracts near
Frank (in Front Ranges) dominated by SPRv and SPR soils, the rest by kKLTC variant.
SPLT1/6: 1550 ha (3900 ac); inclined, often with superimposed hummocky or ridged
locales, or blanket over hummocky and ridged bedrock; often gulilied. Slopes mainly
15-30%; topography classes 5 and 7 often included, sometimes significant.

SPLT1/7: 550 ha (1300 ac); gullied inclined terrain, occasionally with a superimposed
hummocky element reflecting underlying bedrock. Slopes mainly 30-45%; topography
class 6 often included, sometimes significant.

Recurrent inclusions in at least one of the map units are:
* Eluviated Dystric and Eutric Brunisols which resemble SPRv and SPR soils
(significant in a few tracts);
* coarser textured variants, mainly loamy-skeletal soils (kSPR);
* Orthic Dark Gray till soils (kBVA); and
* wet soils (Gleyed subgroups and Gleysolics) of seeps, potholes and drains.
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Occasional inclusions are shallow lithic soils plus bedrock outcrops, important in SPLT1/6,
especially in an area southeast of Gladstone Valley; and various slopewash soils (TDCv).

SPLTY (Spruce Ridge-Leighton Centre) Soil Unit

SPLT9 is a compound soil unit, of the Beanuvais Lake Upland (Fig. B6), that encompasses
forested ice contact landscape dotted with sloughs and drains. It occurs in areas classed
as agroclimate SH, perhaps 6H in one or two cases. Vegetation is mainly lodgepole pine
or mixedwood forest,

The unit is characterized by four major soil groups. Orthic Gray Luvisols, namely SPR
(Spruce Ridge) series and SPRv (thick) variant, commonly form one codominant group
(20-30%). Dark Gray Luvisols, namely KLTC (paraskeletal Leighton Centre) variant, are
the second codominant group (20-30%). Coarser textured variants of both groups, mainly
loamy-skeletal ice contact soils, are also significant to codominant (15-30%). Wet soils of
the drains and sloughs are significant (15-25%). The last group ranges from imperfectly
drained soils related to SPR and kLTC, through Gleysolic soils like POT (Pothole Creek),
to small water bodies such as sloughs.

The moraine-like ice contact landforms of this unit are comprised of mountain titls and
glaciofluvial deposits. The tills arc mainly gravelly to cobbly (15-35% coarse {ragments)
and medinm textured (L-CL). The glaciofluvial deposits are very gravelly to cobbly (35-
60% coarse fragments) and coarse to medium textured (mainly SL-L). Chemically, both
range from non- to moderately calcareous. Weakly calcarcous materials are the most ex-
tensive. Soils developed in the low lime deposits tend to have thick (often >1 m), acidic
to neutral sola. Parent materials of the wet depressions tend to be finer textured than
materials of surrounding uplands.

Recurrent inclusions are Eluviated Dystric and Eutric Brunisols which resemble the SPRv
and SPR soils. Occasional inclusions are Orthic Dark Gray "slopewash" soils (TDCv) and
Orthic Dark Gray till soils (kBVA).

Only one SPLT9 map unit was recognized.
SPLT9/4-5: 600 ha (1400 ac); hummocky to ridged ice contact terrain; often gullied
or channelled. Slopes mainly 5-15%; topography classes 3 and 6 usually included.
One tract located southeast of Gladstone Valley contains less than significant (<15%)
coarse textured soils.

SPR1 (Spruce Ridge) Soil Unit

SPR1 is a simple soil unit that encompasses forested morainal landscapes on valley walls
and benchlands in the Front Ranges (Fig. B4). It is located in areas classed as agroclimate
6H. Vegetation is mainly lodgepole pine forest.

Orthic Gray Luvisols, namely SPR (Spruce Ridge) series and SPRr (thin) taxadjunct, are
the dominant soils (50-70%). These are developed in moderately to very strongly cal-
careous, gravelly to cobbly (15-35% coarse fragments), medium textured (L-CL), mountain
tills. Carbonate content generally increases downslope, as does till depth, and reflects
regional limestone sources. Also, tills in major valleys such as the Crowsnest tend to have
higher lime content than tills of tributary valleys, for example, Blairmore Creek valley.
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Figure B18. Landscape schematic showing topographic refationships among several map units mapped along the Oldman
R. west of Maycroft.

PHYSIOGRAPHY Cowley Basin
AGROCLIMATE 2ZHA 2AH
MAP UNIT Canl 03046 050A6 | OSCHL [znm [ MACL  fzaa| zavs
| | | I ||
| I I I o
| | | I P
I I | || ||
100 | ! I I |
‘ : | ||
RELIEF (m) | Lo
L]
S Approximately 4 km N
PARENT . . !
MATERIAL GLLC Glacioftuvial +
GLFL

Figure B19. Landscap_e schematic showing topographic relationships among several map units mapped between the Oldman
R. and Pincher Cr. east of Pincher Station.
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Recurrent inclusions are:

* coarser textured variants, mainly loamy-skeletal soils like kSPR and MGV of ice

contact deposits;

% thick Orthic Gray Luvisols (SPRv) in non- to weakly calcareous till (significant in
one tract below Mt. Tecumseh);
Eluviated Dystric Brunisols associated with SPRv in low lime till (important in one
tract below Mt. Tecumseh);
# Eluviated Eutric Brunisols associated with SPRr and SPR in calcareous tills; and
wet soils (Gleyed subgroups and Gleysolics) of seeps, potholes and drains.

Occasional inclusions are Brunisolic Gray Luvisols and shallow lithic variants.

Only one SPR1 map unit was recognized.
SPR1/5-6: 700 ha (1800 ac); inclined to hummocky terrain, occasionally controlled by
underlying bedrock (blanker); often gullied. Slopes mainly 9-30%; topography class 7
often included.

SPR6 (Spruce Ridge) Sc¢il Unit

SPRG is a compound soil unit that encompasses forested ice contact terrain on benchlands
and lower valley walls in the Front Ranges (Fig. B4, B16, B22). It is located in areas
classed as agroclimate 6H often bordering on 5H. Vegetation is mainly lodgepole pine
forest.

The unit is characterized by two major soil groups. Orthic Gray Luvisols, namely SPR
(Spruce Ridge) series and SPRr (thin) taxadjunct, constitute one major group (20-50%}),
and usually dominate. Coarser textured variants, mainly loamy-skeletal soils like MGV
(McGillivray), kSPR and similar more acidic soils, form the other group, also at 20-50%.

Paraskeletal segments of the ice contact landforms are composed of gravelly to cobbly
(15-35% coarse fragments), medium textured (L-CL), mountain tills. The skeletal segments
(coarser textured variants) consist of very gravelly to cobbly (35-60% coarse fragments),
coarse to medium textured (SL-L), glaciofluvial or fluvial mudflow deposits. Chemically,
the materials are mainly moderately to very strongly calcareous. Carbonate content
generally increases downslope, as does till depth, and reflects regional limestone sources.
Non- to weakly calcareous deposits are important (sometimes dominant) in tracts along
Gold Creek and near Gladstone Valley.

Recurrent inclusions are non- to weakly calcareous Orthic Gray Luvisols (thick SPRv) and
Dystric Brunisols (WLB and WLBv), any of which may be significant in a few tracts;
Dark Gray Luvisols (kLTC); and wet scils (Gleyed subgroups and Gleysolics) of seeps,
potholes and drains. Occasional inclusions are Eluviated Eutric Brunisols similar to the
SPR soils; Orthic Eutric Brunisols on some steep dry aspects; slopewash fluvial soils
(TDCv); Brunisolic Gray Luvisols; finer textured variants, mainly clayey to clayey-skeletal
soils in glaciolacustrine "plugs”; and shallow lithic variants.

Only one SPR6 map unit was recognized.
SPR6/5-6: 2750 ha {6800 ac); hummocky, ridged or inclined ice contact terrain, often
gullied. Tracts along Gold Creek contain fluvial (mudflow) aprons and fans. Slopes
mainly 9-30%; topography classes 7 and 4 often included, sometimes significant. Non-
to weakly calcareous deposits and associated acidic soils important in Gold Creek and
Gladstone Valley areas.
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SPWL1 (Spruce Ridge-Willoughby) Soil Unit

SPWL1 is a compound soil unit that features till overlying prominent bedrock ridges and
hills of the Grassy Mountain Ridges (Fig. B16). It occurs in areas classed as agroclimate
6H and 7H, extending from Montane into Subalpine ecoregions (Pettapiece ef al 1980).
Vegetation is mixed coniferous forest, mainly lodgepole pine or lodgepole pine-Douglas fir
forest at lower elevations, lodgepole pine with spruce or subalpine fir at higher elevations.

The unit is characterized by two major soil groups. Orthic Gray Luvisols constitute one
major group (30-60%), and usuvally dominate. Identified members of this group are SPR
(Spruce Ridge) series, SPRr (thin) taxadjunct, and SPRv (thick) variant. Eluviated and
Orthic Dystric Brunisols form the other group (20-40%). Identified members are WLB
(Willoughby) series, WLBv (subgroup) variant, and IWLB (shallow lithic) variant. The
WLB soils are associated with noncalcareous deposits, prevalent across the tops of tracts.

Deep to shallow mountain tills characterize the unit. Chemically these range from non- to
very strongly calcareous. Non- to weakly calcareous tills reflect local bedrock and are
prevalent across the tops of tracts where the soils are shallowest. Carbonate content
generally increases downslope, as does till depth, and reflects regional limestone sources.
The highest lime till (and SPRr soils) occur on lower slopes, especially those facing major
valleys like the Crowsnest.

Physically, the tills are gravelly to cobbly (15-35% coarse fragments) and medium to
coarse textured (L-SL-CL-SCL). Residnal material may be present between overlying till
and consclidated bedrock. A veneer composed of coarse to medium textured (SL-L, 2-15%
coarse fragments), fluvioeolian material overlies the till, mainly on upper lee slopes.
Venecer over till is a feature of the various WLB soils.

Recurrent inclusions are:

* coarser textured variants, mainly loamy-skeletal soils (kSPR) in ice contact deposits
on lower slopes (very stony till soils, perbaps reflecting local quartzitic strata,
dominate the tract on Bluff Mountain);
non- to weakly calcareous colluvial soils, mainly on the steepest rocky sections;
finer textured variants, mainly fine-clayey soils derived from argillaceous bedrock
(especially important in the tract on the lower slopes of Mt. Tecumseh); and

* bedrock outcrops.

Occasional inclusions are drier soils with thin Ah horizons occurring on small grassland
patches, Eluviated and Orthic Eutric Brunisols, "slopewash" (TDCv) plus associated wet
soils of seeps (TDC), and Brunisolic Gray Luvisols.

Only one SPWL1 map unit was recognized.
SPWL1/7-8: 1850 ha (4600 ac); blanket to veneer over inclined or ridged bedrock.
Slopes mainly 30-70%; topography classes 6 and 9 often included. Coarser textured
variants important in one tract, finer textured variants in another.

TDBV2 (Todd Creek-Beauvais) Soil Unit

TDBV2 is a compound soil unit that fcatures forested fluvial terrain with substantial wet-
land soils, mainly in the Southern Foothills (Fig. B23). It occurs in areas classed as
agroclimate 5H, sometimes adjacent to areas of 6H. Vegetation is mainly mixedwood
forest dominated by aspen and cottonwood. Parts of some tracts have been cleared for
forage production.
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The unit is characterized by three major groups of soils. Imperfectly drained Gleyed
Dark Gray soils, namely TDC (Todd Creek) series, usually dominate (20-40%). Wetter soils
(poorly and very poorly drained) constitute the second group, significant to codominant at
15-25%. It ranges from Gleysolics, including soils resembling POT (Pothole Creek), to
small water bodies. Imperfectly drained Gleyed subgroups related to the various MFT
(Maycroft) and BVA (Beauvais) soils are important in a few tracts. The third group -
moderately well to well drained, till-like, Orthic Dark Gray soils - range from inclusion
status (minimum 10%) in some tracts to significant or codominant (maximum 25%) in
others. This last group is best represented by the KBVA (paraskeletal Beauvais) variant
although others like fkBVA (clayey-paraskeletal) and fBVA (fine) also occur.

The fluvial terrain is distinctly layered, featuring discontinuous fluvial or slopewash
veneer overlying till-like mudflow deposits. The veneer is mainly medium textured (L-
CL, <2% coarse fragments), occasionally coarse textured (SL) or slightly gravelly to
gravelly, The mudflow material is mainly medium textured (CL-L) and commonly ranges
from gravelly to very gravelly (15-60% coarse fragments). Remnant gravelly mountain
tills may also be present in some tracts. Chemically, the mudflow and till deposits range
from non- to very strongly calcareous, depending on the local tills and source bedrock.
Non- to moderately calcareous materials are prevalent in the Pecten and Gladstone Valley
areas. Moderately to very strongly calcareous deposits are characteristic in the type area
around Willow Valley,

Recurrent inclusions are:
* finer textured variants, including clayey-paraskeletal soils and other soils with a
relatively nongravelly C-SiC veneer (important in a tract near Gladstone Valley);
* coarser textured variants with a very gravelly mudflow base or a gravelly vencer
(like kTDCQC);
stratified (veneer over mudflow) Orthic Dark Gray soils (TDCv); and
medium textured Orthic Black soils (MFT).

Occasional inclusions are Orthic Black till soils (kDVG or [iner versions), important in
two small tracts near Pecten, and Dark and Orthic Gray Luvisols,

Only one TDBV2 map unit was recognized.
TDBV2/4: 1450 ha 3600 ac); fan, apron or inclined; often channelled. Slopes mainly
5-9%; significant class 3 topography. Stratified Orthic Dark Grays (TDCv), coarser or
finer textured variants, and Orthic Black till soils are important in different tracts.

TDC6 (Todd Creek) Soil Unit)

TDC6 is a compound soil unit that features forested fluvial landforms with substantial
coarse textured soils, mainly in major valleys that cut through the Southern Foothills. It
occurs in areas classed as agroclimate SH.  Vegetation is mainly mixedwood forest
dominated by aspen.

The unit is characterized by two major soil groups. Orthic and Gleyed Dark Gray soils,
namely TDC (Todd Creeck) series and its subgroup variant (TDCv), constitute one major
group (20-509z). Coarser textured soils like kTDC (paraskeletal) variant form the other
group, also at 20-50%.

The fluvial materials are layered, featuring discontinuous fluvial or slopewash veneer

over till-like mudflow deposits. In TDCv and TDC soils, the veneer is medium textured
(CL-L, <2% coarse fragments), and sometimes slightly gravelly (2-15% coarse fragments).
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The mudflow material is also mainly medium textured (CL-L) but commonly ranges from
gravelly to very gravelly (15-60% coarse fragments). In the coarser textured soils, the
veneer is mainly gravelly to cobbly (15-35% coarse fragments), sometimes nongravelly and
coarse textured (SL). A few coarse soils are very gravelly to cobbly throughout both
veneer and mudflow base.

Chemically, the mudflow deposits range from non- to very strongly calcareous, depending
on local tills and source bedrock. Non- to moderately calcarcous materials are prevalent
in the Pecten and Castle River areas. Moderately to very strongly calcareous deposits are
common in the Gold Creek and Maycroft areas.

Recurrent inclusions are rego variants, namely Rego Dark Grays or Cumulic and Orthic
Humic Regosols (perhaps dominant in the tract near Maycroft), and various Black soils
(like DRW, LNB, MFT, and BUR). Occasienal inclusions are Orthic Dark Gray till soils
(kBVA), slopewash soils with very thick Ah horizons (rPPE or gravelly to cobbly versions
thereof), wet soils (Gleyed subgroups, Gleysolics and water) of seeps and depressions, and
Luvisolic soils.

Only one TDC6 map unit was recognized.
TDC6/5: 400 ha (1000 ac); fan or apron, sometimes deposited on terraces; often chan-
nelled. Slopes mainly 9-15%; topography classes 4 and 6 often included, sometimes
significant. Coarse textured (SL) vencer dominates one tract near Pecten.

WLBE1 (Willoughby-Bellevue) Soil Unit

WLBEI1 is a compound soil unit that features till overlying bedrock ridges and hills of the
Byron-Carbondale Hills (Fig. B23) and Grassy Mountain Ridges. It occurs in areas classed
as agroclimate SH to 7H. Vegetation is dominantly Douglas fir or Douglas fir-ledgepole
pine forest on north to east facing slopes; native grassland or shrubby grassland on the
drier, warmer, southerly to westerly aspects in conjunction with shallow soils.

Forested segments dominate and are characterized by Eluviated and Orthic Dystric
Brunisols at 30-50%. Identified members of this group are WLB (Willoughby) series, WLBv
(subgroup) variant, and IWLB (shallow lithic) variant. Combined microclimatic and
edaphic conditions associated with the grasslands result in significant (15-30%) Orthic
Dark Brown soils, mainly BEV (Bellevue) series and its till variant (BEVv).

The WLB soil group is developed in coarse to medium textured (mainly SL-L, 2-15% fine
gravels and channers), fluviceolian veneer overlying gravelly (15-35% coarse fragments),
medium to coarse textured (mainly L-SL), mountain till.  The fluvioeolian veneer
originated as wind blown detritus picked up from exposed surfaces on windward slopes.
After deposition on lee (northeasterly) slopes, the material was subjected to slopewash
flow, slumping, wind throw of trees, and soil crcep. Eluviated soils exist where surfaces
have been the most stable.

Grassland segments feature discontinuous colluvium overlying discontinuous till overlying
bedrock (or fractured residuum). The unconsolidated materials are gravelly or channery
(15-35% coarse fragments) and medium to coarse textured (SCL-L-SL).

Chemically, the materials are dominantly non- to weakly calcareous, the soils acidic to

neutral.  They reflect non- to weakly calcareous bedrock that dominates the Byron-
Carbondale Hills and Grassy Mountain Ridges. Calcareous soils sometimes occur: sporadi-
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cally in association with the few calcareous strata; more consistently in lower slope tills,
like those of the Crowsnest valley, that include material from remote limestone sources.

Recurrent inclusions are:
* Qrthic Gray Luvisols, mainly the thick SPRv variant;
* shallow lithic Orthic Eutric Brunisols (NFK), associated with the BEV soils;
¥ non- to weakly calcareous colluvial soils, mainly on the steepest rocky sections, sig-
nificant in a few tracts like those encompassing Robertson Peak near Bellevue and
Wedge Mountain near Coleman; and
* bedrock outcrops.

Occasional inclusions are coarser textured variants, mainly loamy-skeletal soils of ice con-
tact deposits or very stony tills that reflect local quartzitic strata, Dark Gray Luvisol and
Orthic Dark Gray soils (kLTC and kBVA); Orthic and Eluviated Eutric Brunisols occur-
ring in deep till; shallow lithic Orthic Black soils (kOKY); and very thick slopewash or
fluviceolian soils with indistinguishable horizons.

Only one WLBE1 map unit was recognized.
WLBE1/7-8: 15 150 ha (37 500 ac): blanket to veneer averlying ridged or inclined
bedrock. Slopes mainly 30-70%; topography class 6 often included, sometimes sig-
nificant. Two or three tracts in the Gold Creek area have barely adequate amounts
of grassiand to meet the concept. Another small tract in the same area is dominated
by calcareous grassland soils and has substantial Luvisols on its northeasterly aspect.

THE MISCELLANEOUS UNITS

Introduction

Miscellaneous units encompass two broad types of landscapes: those with soils versus
those with little or no soil as defined in the Canadian taxonomy (E.C.$.S. 1987b). Nonsoil
units are either bedrock (ZRO) or water. Units with soils fall into either natural or man-
made groups. Only one man-made unit, reclaimed mine land (ZDL), was recognized as 2
mapping unit. Other built-up areas were identified by name or feature.

Thus most of the miscellaneous units have naiurally occurring soils; few if any of these
soils have been recognized at the series level. Some units represent relatively young
landscapes dominated by Regosolic soils. Others have extremely complex parent materials.
Some tracts mapped as miscellaneous units extend through areas classed into more than
one physiographic district and agroclimatic class.

To avoid proliferation of both map units and delineations, criteria for separating miscel-
laneous units with soils were kept simple. With a few exceptions, agroclimatic classes
were divided into two broad groups: 4H and warmer, related to prairie grassland terrain,
versus SH and cooler, mainly forested landscapes. Another separation recognizes coarse
fluvial deposits dominated by Regosolic soils. Among incised landforms, single bank ter-
rain (eg. a valley wall) was separated from double opposing banks (eg. the entire valley
cross-section).

Miscellaneous unit names are connotative, and many have been passed down through
several decades of soil surveys in Alberta. Most miscellancous units used in this survey
were adapted from the Warner (Kjearsgaard et al. 1986) and Cardston (Brierley et 4l In
press) surveys. All symbols now begin with “Z" to facilitate electronic data storage and
sorting.
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ZAV1 (Alluvium) Miscellaneous Unit

ZAV1 (4800 ha, 11 800 ac) is a compound unit representing recent floodplain and terrace
landscapes of broad, shallow, flat-bottomed gullies or valleys on the Cardston Plain (Fig.
B20, B21), Goose Lake Bench, Beauvais Lake Upland, and southern Porcupine Hills. It oc-
curs in areas classed as agroclimates 2HA, 3H and 4H, with a minor amount belonging to
subclass 2AH (Dark Brown soil zone). Most tracts contain a meandering creek or river.
Vegetation is mainly native grassland although some large terraces or floodplains are cul-
tivated.

The soils of ZAV1 are unnamed. Rego Black soils dominate (30-609%). Rego Dark Brown
soils substitute for the Blacks in the lower part of a tract along Beaver Creek that is lo-
cated inside the Dark Brown soil zone. Soils that are morphologically similar to the Cher-
nozemics but classed Orthic and Cumulic Humic Regosol are significant to codominant
(20-40%). These have non-Chernozemic Ah horizons that reflect physical accretion in a
recent fluvial environment.

Fluvial floodplain and terraces (sometimes [an or apron) dominate ZAV1 terrain. Slopes
commonly range from 0-5% across such features. The fluvial materials are medium (L-
CL-SiL-SiCL-SCL) or coarse (SL) textured, occasionally with a few gravels. Chemically,
they range from moderately to very strongly calcareous, and are occasionally saline.

Short but relatively steep (slopes 9-45%) risers and banks often dissect ZAV1 landscapes
into small parcels. Risers separate terrace treads. The lowest banks border abandoned
and active stream channels. The highest banks mark the down-cut walls of the whole
gully or valley relative to surrounding terrain. If large enough, the walls are mapped as
ZRB1 rather than being included with ZAV1. Risers and banks can account for up to
50% of ZAVL but rarely exceed 30 or 40%. ZRB4 miscellaneous unit is differentiated by
having more valley or gully wall terrain (>50%) than floodplain and terraces.

Recurrent inclusions are Orthic and Cumulic Regosols, soils with little or no Ah, and wet
soils (Gleyed subgroups, Gleysolics and watcr bodies) associated with high water tables
and depressions. Occasional inclusions are Rego Dark Brown soils (lower reaches of
Beaver Cr); Orthic Black soils associated with the oldest highest terraces; saline variants
associated with wet soils and seeps; and Solonetzic or solonetzic-like soils, also associated
with the saline and wet soils.

ZAVG6 (Alluvium) Miscellaneouns Unit

ZAV6 (5700 ha, 14 000 ac) is a compound unit representing active floodplain and the
youngest terraces along major streams that flow through the Southern Foothills and
Cardston Plain (Fig. B2, B15, B19, B20). This basically "western” landscape occurs only
along streams that emanate from the mountains. The unit ranges across areas classed as
agroclimates 2AH to 5H, with the majority occurring in areas classed as 3H and 4H.
Vegetation is quite uniform given the wide climatic range. Cottonwood forest (with
aspen), tall willows, and patches of grassland or shrubby grassland form a characteristic
pattern. Most tracts contain a braided river or creck. All or parts of most tracts are oc-
casionally flooded, perhaps once in every 10 to 50 years.

The unnamed soils of ZAV6 are also quite uniform given the wide climatic range. Orthic
Regosols dominate (40-60%). Cumulic Regosols with buried Ah horizons (former surfaces)
are significant (20-40%). Both groups have surfaces that lack or have very thin (<10 cm)
Ah horizons,
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Figure B20. Landscape schematic showing topographic relationships among several map vnits mapped between the Oldman
R. and Todd Cr. west of Tanner.
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Floodplain and terraced landforms (sometimes fan) dominate ZAV6 terrain. Slopes com-
monly range from 0-5% across such features., Low, [airly steep (9-70%) risers and banks
are usually included but rarely exceed 20% of a tract. Risers separate terrace treads. The
lowest banks border abandoned and active stream channels. Large, steep, erosional banks
(walls) that mark the edge of valleys containing ZAV6 are rarely included.

The glaciofluvial or fluvial materials comprising ZAVé landforms are usually stratified,
the most common sequence being discontinuous, medium to coarse textured veneer or
blanket over gravel. Veneer textures are mainly L-SL-SiL, sometimes with a few gravels.
The gravel base is mainly extremely gravelly to cobbly (>60% coarse fragments) and
coarse textured (LS-§8). Fewer coarse [ragments (40-509%), {iner textures (SL), and sandy to
silty bands and lenses may also occur. Chemically, the materials range from weakly to ex-
tremely calcareous, normally from moderately to very strongly calcareous.

Soils with Ah horizons seem to always be included and are occasionally significant. These
may be either Rego Blacks (Rege Dark Browns along the lower Oldman R. near Brocket)
or Orthic and Cumulic Humic Regosols. Qccasional inclusions are Orthic Black soils as-
sociated with the oldest, highest terraces, and wet soils (Gleyed subgroups, Gleysolics and
water bodies) associated with high water tables and depressions,

ZAV7 (Alluvium) Miscellaneous Unit

ZAV7 (950 ha, 2300 ac) is a compound unit representing recent floodplain and terrace
landscapes of shallow, flat-bottomed valleys in the Southern Foothills and Front Ranges
(Fig. B4). The majority occurs in areas classed as agroclimate 5H, a significant proportion
in areas classed as 6H. Vegetation is mostly mixedwood forest. Most tracts contain a
meandering creck or river.

The unit is characterized by three major groups of soils. Orthic Eutric Brunisols, at 20-
40%, occur most consistently. Various Regosolic soils range from inclusion status
(minimum about 5%) in some tracts to dominant (maximum 40%) in others. This group
includes Orthic and Cumulic subgroups of Regosol and Humic Regosol great groups. Wet
soils of low lying locales, usually affected by high water tables, also range from inclusion
status (minimum about 5%) to significant {maximum 25%). This last group includes
Gleyed subgroups, various Gleysolic soils, and water bodies {sloughs and beaver ponds).

Floodplain and terraces (slopes 0-5%) or, occasionally, fans and aprons (slopes 5-9%)
dominate ZAV7 terrain. Low but relatively steep (slopes 9-70%) risers and banks are
usually included but rarely exceed 20% of a tract. Risers separate terrace treads. The
lowest banks border abandoned and active stream channels. Large, steep, erosional banks
(walls) that mark the edge of valleys containing ZAV7 are included in only a few cases.

The unit’s deposits consist of fluvial, possibly fluviolacustrine or glaciofluvial, materials
that are usually stratified and certainly variable. Textures range from medium (L-CL-
8iL-SiCL-SCL) to coarse (SL-LS-S), fragment content from nongravelly (<2% coarse frag-
ments) to extremely gravelly or cobbly (>60% coarse fragments, gravel}. Gravel soils make
up about 10-30% of the unit, less than in ZAV6. Chemically, the materials usually range
from weakly to strongly calcareous.

Weakly developed Orthic Gray Luvisols and Eluviated Dystric Brunisols are sometimes in-
cluded, and may be significant to codominant where the parent material is weakly cal-
careous. Such is the case in one tract along Allison Creek. Occasional inclusions are Or-
thic and Rego Dark Grays, Rego and Orthic Blacks, and finer textured (C-SiC) variants.

162



ZDL (Disturbed Land) Miscellaneous Unit

ZDL (250 ha, 600 ac) is a man-modified unit encompassing reclaimed coal mine sites and
attendant slack piles in the Crowsnest River valley of the Front Ranges. Two tracts were
delineated; one next to Blairmore, the other adjacent to Coleman.

Coal slack appears to be the main reconstruction material. A park is being created next
to Blairmore where reclamation activities were still underway in 1987. The reconstructed
landscape should resemble the original valley bottomland terrain, not unlike ZAV7. At
Coleman, the valley bottomland bank (wall) was reconstructed as a semi-terraced incline.
Grasses were used to revegetate the slopes. Unfortunately, some sites have recently
(summer 1987) begun eroding so that other stabilization measures may be necessary.

ZGL1 (Gleysolics) Miscellaneous Unit

ZGL1 (800 ha, 2000 ac) is a compound unit that represents mappable potholes, slough bot-
toms and drains of the Cardston Plain, Goose Lake Bench, Beauvais Lake Upland, and
Porcupine Hills. 1t occurs in areas classed mainly as agroclimates 2ZHA to 4H, all as-
sociated with the prairie grasslands. Vegetation ranges from diverse prairie wetland flora
in warmer areas to willow-birch shrubland in cooler areas. Some tracts have been cul-
tivated during a succession of dry vears.

Poorly to very poorly drained Gleysolic soils, mainly Orthic and Rego Humic Gleysols,
usually dominate (30-60%). Imperfectly drained Gleyed subgroups, particularly of Black
soils, arc normally significant (15-30%), occasionally codoeminant to dominant.

Undulating to level terrain or, occasionally, fans and aprons dominate ZGL1 terrain.
Slopes are mainly 0-5%. The parent materials are mainly of fluvial, fluviolacustrine or
lacustrine origin, occasionally glaciolacustrine or till. Textures range from fine (C-SiC-
HC) to medium (CL-SiCL-SiL-L). Chemically, the deposits range from moderately to very
strongly calcareous, and are occasionally saline,

Orthic and Rego Gleysols are often included and sometimes significant to codominant.
Occasional inclusions are drier "undeveloped” soils like Rego Blacks and various
Regosolics; water bodies such as sloughs and beaver ponds; drier well developed soils like
Orthic Blacks; saline and associated solonetzie-like soils around sites of saline discharge;
and Organic soils, present in at least one or two tracts.

ZGL7 {Gleysolic) Miscellaneous Unit

ZGL7 (800 ha, 2000 ac) is a compound unit that encompasses depressions, drains and val-
ley bottoms in the Southern Foothills and Front Ranges (Fig. B5, B22). The majority oc-
curs in areas classed as agroclimate 5H, a significant proportion in areas classed as 6H.
Vegetation ranges from willow-birch shrubland to sedge fen, sometimes including
"swampy" aspen and cottonwood overstory. A few tracts, or parts thereof, have been
drained and cleared for forage production.

The unit is characterized by three major groups of soils. Poorly to very poorly drained
Gleysolic soils, mainly Orthic and Rego Humic Gleysols, usually dominate (30-50%). Im-
perfectly drained Gleyed subgroups, particularly of Dark Gray and Black soils, range
from inclusion status (minimum about 5%) in some tracts to significant or codominant
{maximum 30%) in others. The third group, Humic Luvic Gleysols, replace Orthic Humic
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Gleysols in some tracts. Also estimated at 5-30%, Humic Luvic Gleysols may in fact
dominate a few tracts.

Undulating to level terrain or, occasionally, fans, aprons and terraces dominate ZGL7 ter-
rain. Slopes are mainly 0-5%. The parent materials are mainly of fluvial, fluviolacustrine
or lacustrine origin, occasionally glaciolacustrine or till. Textures commonly range from
fine (C-SiC) to medium (CL-SiCL-SilL-L), fragment content from nongravelly to gravelly
or cobbly (0-35% coarse fragments overall). Occasionally very gravelly to cobbly deposits
may be found at depth. Chemically, the dcposits range from weakly to very strongly or
extremely calcareous.

Recurrent inclusions are:
* water bodies, mainly sloughs and beaver ponds (significant to codominant in some
tracts);
* Orthic and Rego Gleysols, sometimes significant to codominant; and
* Organic soils (eg. Terric Humic Mesisol), sometimes significant te codominant.
Several small tracts located southeast of Coleman are dominated by Organic soils.
Part of one of these tracts has been drained and broken for forage production.

Occasional inclusions are drier soils such as Orthic Dark Gray soils, Orthic Black soils,
Dark and Orthic Gray Luvisols, and coarse textured soils, for example LNB or kBRGv.

ZRB1 (Rough Broken) Miscellaneous Unit

ZRB1 (5700 ha, 14 000 ac) is a compound unit representing steep, sircam-cut, erosional
banks (gully or valiey walls) next to major streams that cut through the Cardston Plain
(Fig. B2, B17, B19, B20, B21) and adjacent parts of the Southern Foothills. It occurs in
arcas classed as agroclimates 2AH to 4H, all associated with the prairie grasslands.
Vegetation is dominantly native grassland.

The unit is characterized by two major groups of soils. Orthic Black soils constitute one
major group (30-60%), Rego Blacks the other (20-50%). Calcareous Black intergrades also
occur. Orthic and Rego Dark Brown soils substitute for the Blacks in areas classed as
agroclimate 2AH (the Dark Brown zone), mainly along the lower Oldman River valley.

Inclined usually gullied slopes of variable aspect characterize ZRB1. These are post-
glacial erosional features, formed by the down- and side-cutting action of major streams.
Slopes are listed at >9% but most are >15%. Sometimes hummocky, terraced or ridged pat-
terns are superimposed on the incline, likely by slumping of blocks of material. Such fea-
tures are particularly noticeable where the incline has been cut into coarse textured ice
contact and glaciofluvial deposits, for example, along the Oldman River near Olin Creek.

Most ZRB1 terrain has been cut into various glacial and proglacial deposits. Thus tex-
tural variability is extreme. For example, several tracts are cut into fine textured
glaciolacustrine deposits; others into extremely gravelly to cobbly, coarse textured,
glaciofluvial gravel. Some ZRB1 terrain has been cut into a sequence of materials, for
example, glaciolacustrine blanket or veneer overlying till overlying bedrock. Chemically,
the materials range from moderately to extremely calcarecus.

Inclusions are various Regosolic soils, mainly Orthic Regosols and Orthic Humic Regosols;

Orthic Eutric Brunisols with very thin Ah horizons; and bedrock outcrops, important in a
few deeply incised tracts like those along the Oldman River.
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ZRB4 (Rough Broken) Miscellaneous Unit

ZRB4 (7450 ha, 18 400 ac) is a compound unit representing narrow gullies and ravines of
eastern parts of the Southern Foothills, the Cardston Plain, and the southern Porcupine
Hills. Tt occurs in areas classed as agroclimates 2AH to 4H, all associated with the prairie
grasslands. Vepetation is dominantly native grassland, sometimes with shrubs or aspen
along the narrow bottoms.” Most tracts contain a small, usually seasonal stream. Some
have been dammed by local land managers to store water for livestock and irrigation.

The unit is characterized by two major groups of soils, both unnamed. Rego Blacks plus
various Regosolic soils, mainly Orthic Regosols and Orthic Humic Regosols, constitute one
major group (30-60%). Orthic Blacks constitute the other (20-409%). Calcarecous Black in-
tergrades also occur. Rego and Orthic Dark Brown soils substitute for the Blacks in areas
classed as agroclimate 2AH (the Dark Brown soil zone), mainly in the Summerview arca.

ZRB4 is characterized by narrow floodplain and terrace complexes confined between two
steep erosional banks (gully or ravine walls, Fig. B17). The steep banks dominate. These
arc post-glacial erosional features, formed by the down-cutting action of small streams,
Slopes are listed at >9% but are usually greater than 15 or 30%. ZAV1 miscellaneous unit
is differentiated by having less bank terrain (<50%) than floodplain and terraces.

Most ZRB4 terrain has been cut inte various glacial and proglacial deposits. Thus tex-
tural variability is extreme. For example, several tracts are cut into fine textured
glaciolacustrine deposits; others into extremely gravelly to cobbly, coarse textured,
glaciofluvial gravel. Some ZRB4 terrain has been cut into a sequence of materials, for
example, coarse textured ice contact deposits overlying till. Chemically, the materials
range from moderately to extremely calcareous.

Inclusions are wet soils (Gleyed soils, Gleysolics and water) associated with the fluvial
bottoms or manmade dams; Orthic Eutric Brunisols with very thin Ah horizons; and
bedrock outcrops, important in a few deeply incised tracts like those on the Crowsnest
and Castle rivers.

ZRB7 (Rough Broken) Miscellaneous Unit

ZRB7 (1500 ha, 3700 ac) is a compound unit representing steep, stream-cut, erosional
banks (gully or valley walls) next to major streams cut through the Front Ranges (Fig.
B18) and western parts of the Southern Foothills. The majority occurs in areas classed as
agroclimate 5H, a significant proportion in areas classed as 6H. Vegetation is dominantly
forest - coniferous (mainly lodgepole pine) forest in the cool moist Crowsnest valley,
aspen forest in warmer areas near the prairie grasslands. Mixedwood forest also occurs,
and patches of grassland are present on southerly aspects in the driest areas.

Orthic Eutric Brunisols arc the dominant soils (30-60%). A second group, Eluviated Eutric
Brunisols, range from inclusion status (minimum about 5%) in some tracts to significant or
codominant (maximum 30%) in others,

Inclined usually gullied slopes of variable aspect characterize ZRB7. These are post-
glacial erosional features, formed by the down- and side-cutting action of major streams.
Slopes are listed at >30% but most are steeper than 45%. Sometimes hummocky, terraced
or ridged patterns are superimposed on the incline, likely by slumping of blocks of
material. Such features are apparent where the slope has been cut into coarse textured ice
contact and glaciofluvial deposits, for example, along the Crowsnest R. near Coleman.
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Figure B22. Landscape schematic showing topographic relationships among several map units mapped near Blairmore.
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Figure B23. Landscape schematic showing topographic relationships among several map units mapped near the confluence
of the Castle and Carbondale rivers,
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Most ZRB7 terrain has been cut into various glacial and proglacial deposits. Thus tex-
tural variability is extreme. For example, several tracts are cut into medium textured
tills; others into extremely gravelly to cobbly, coarse textured, glaciofluvial gravel. Some
ZRB7 terrain has been cut into a sequence of materials, for example, glaciofiuvial blanket
or veneer overlying till overlying bedrock. Chemically, the materials range from weakly
calcareous in the Pecten area to cxtremely calcarcous in the Crowsnest valley.

Any of the inclusions listed below can be significant in some tracts. The inclusions are
Dark and Orthic Gray Luvisols (sometimes codominant); Orthic and Eluviated Dystric
Brunisols associated with noncalcareous materials; Dark Gray soils; Black or Dark Brown
soils; various Regosolic soils, mainly Orthic Regosols and Orthic Humic Regosols; and
bedrock outcrops.

ZRB8 (Rough Broken) Miscellaneous Unit

ZRB8 (2400 ha, 6000 ac) is a compound unit representing narrow gullies and ravines of
the Southern Foothills and Front Ranges. The majority occurs in areas classed as
agroclimate 5H, a significant proportion in arcas classed as 6H. Vegetation is dominantly
forest - coniferous (mainly lodgepole pine) forest in the cool moist Crowsnest valley,
aspen forest in warmer areas near the prairie grasslands. Mixedwood forest also occurs,
and patches of grassland are present on southerly aspects in the driest areas.

The unit is characterized by three major groups of soils, all unnamed. Orthic Eutric
Brunisols are the dominant soils (30-609%). A second group, Eluviated Eutric Brunisols,
range from inclusion status (minimum about 5%) in some Lracts to significant or
codominant (maximum 30%) in others. The third group, Dark and Orthic Gray Luvisols,
also range from 5-30%.

ZRBS8 is characterized by narrow floodplain and terrace complexes (slopes mainly 0-5%)
confined between two steep erosional banks (gully or ravine walls) with slopes >30%. The
banks dominate the landscape (Fig. B16). These are post-glacial erosional features, formed
mainly by the down-cutting action of small streams. ZAV7 miscellaneous unit normally
has very little bank terrain relative to floodplain and terraces,

Most ZRBS8 terrain has been cut into various glacial and proglacial deposits. Thus tex-
tural variability is extreme. For example, several tracts are cut into medium textured
tills; others into extremely gravelly to cobbly, coarse textured, glaciofluvial gravel. Some
ZRB3S terrain has been cut into a sequence of materials, for example, coarse textured ice
contact deposits overlying bedrock. Chemically, the materials range from weakly cal-
careous in the Pecten area to extremely calcarecous in the Crowsnest valley.

Some inclusions are significant to codominant in a few tracts. These are Orthic and
Eluviated Dystric Brunisols, associated with noncalcareous materials and Dark Gray soils
of warmer areas, Occasional inclusions are wet soils (Gleyed soils, Gleysolics and water)
associated with the fluvial bottoms; various Black soils; various Regosolic soils, mainly
Orthic Regosols and Orthic Humic Regosols; and bedrock outcrops.

ZRO (Rock Outcrop) Miscellaneous Unit

ZRO (500 ha, 1200 ac) is a nonsoil unit of the High Rock Ridge mountain tops (Fig. B16).
It occurs in areas classed as agroclimate 7H, stretching from Subalpine into Alpine
ecoregions (Strong and Leggat 1981). The unit is mainly unvegetated. Small patches of
shrubby, grassy or alpine tundra vegetation cling to protected sites (up to 20% overall).
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Nonsoils consisting of consolidated bedrock, mainly limestones, dominate (40-70%).
Regosolic soils, mainly Orthic and Cumulic Regosols, are significant (20-40%), and
developed in a thin discontinuous mantle of colluvium. The highly calcareous, very
gravelly to cobbly colluvium exists in veneer, blanket or, sometimes, fan (talus) landforms.
Overall, the long steep (>70%) slopes are inclined and have dissected by couloirs.

Inclusions are Orthic Eutric Brunisols associated with the vegetated patches; firn or
glacier, mostly in a cirque on the north side of Phillipps Pk.; and rock glacier, also on the
north side of Phillipps Pk. The unit is mapped on Turtle Mountain including the Frank
Slide scar, the Livingstone Range, Mt. Tecumseh, and Phillipps Peak.

ZSA (Saline Patches) Miscellaneous Unit

ZSA (150 ha, 400 ac) is a compound unit that represents mappable saline seeps, mainly on
the Cardston Plain and in the Porcupine Hills, It occurs in areas classed as agroclimates
2AH to 3H. Undisturbed vegetation resembles the prairie wetland flora of ZGL1
{Gleysolic areas) but includes planis that tolerate salts. Where cultivated, salt concentra-
tions are high enough to interfere with the growth of most cereal and some forage crops.
Various non-indicator weeds soon take over sites where cultivation has been abandoned.

The unit is characterized by two major groups of soils, both unnamed. Saline variants of
various Humic Gleysols and Gleysols constitute one major group (30-60%). Saline variants
of Rego Blacks constitute the other (20-40%). This last group dominates one tract in the
Springridge area, perhaps others. Similar saline Rego Dark Brown soils dominate three
small tracts in the Summerview area. Imperfectly drained saline Gleyed subgroups,
mainly of Black soils, occasionally substitute for the major soils.

Across any ZSA tract, the majority of soils may range from weakly to strongly saline
(Eilers 1985)., These soils occur in fine and medium textured glaciolacustrine (lacustro-
till), fluviolacustrine, lacustrine, and fluvial deposits that are also calcareous. The unit is
found on level, inclined and apron surfaces, commonly with slopes of 0-9%.

Other inclusions, besides the saline Rego Dark Brown soils and saline Gleyed subgroups
mentioned above, are non-saline soils like CWY, rCWY, CTN, and others; and various
solonetzic-like and Solonetzic soils.

Only tracts of roughly 5 ha or larger, located outside of any "XXX3" (eg. CWY3) tract,
were mapped. Many small (<5 ha) saline seeps are present throughout the survey area but
could not be consistently identified for labelling. Delineation of larger saline seeps
within "XXX3" soil units, already defined as having significant saline soils, was con-
sidered redundant.

Water Bodies
Various mappable water bodies (3150 ha, 7700 ac) are shown as pale blue polygons on the

soil maps. Several are shown with their official gecographic names. Rivers, lakes and per-
manent or semi-permanent sloughs are included.

Other Miscellaneous Landscapes

Other miscellaneous landscapes include built-up and urban areas (1800 ha, 4500 ac), iden-
tified as towns, plants and other man-made features, and the Frank Slide (350 ha, 800 ac).
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APPENDIX C
SELECTED SOIL INTERPRETATIONS

INTRODUCTION

Previous sections of this report deal with inherent soil and related terrain characteristics,
their classification, and their distribution in the landscape. In Appeadix C the soil and
terrain characteristics, represented by 139 map and miscellaneous units, are regrouped, or
interpreted, for three agricultural applications. These are land capability classification
for arable agriculiure, land capability for irrigation, and land capability ratings for range
productivity,

The generalized ratings or capability classes are intended as guidelines for land use plan-
ners and managers. To determine a rating or class within each agricultural application,
certain assumptions about the use must be made. Further, the most common or probable
value must be selected where a range of values for any one characteristic can apply.
Specific decisions about the typical or average properties for each mapping unit are not
provided in the discussion that follows. But the end results, average or typical ratings,
are listed (Table C3). Sufficient background information, including references, are also
provided so that users of the report can re-interpret the mapping units using new sets of
values. In addition to capability ratings, selected engineering data for some parent
materials are listed (Table C4).

LAND CAPABILITY CLASSIFICATION FOR ARABLE AGRICULTURE

A new land capability classification system for Alberta was recently developed (AS.A.C.
1987). It is more precise, rigorous and objective than the main system it replaces - the
Canada Land Inventory (CLI): Soil Capability for Agriculture (Dept. of Forestry 1966,
Brocke 1977). The basic concepts, however, are the same. Both systems have seven classes,
with Class 1 having the highest capability (least limitations) and Class 7 the lowest
capability (greatest limitations). General assumptions are also the same. Noteworthy
among the seven assumptions (A.S.A.C. 1987) - present land use is not considered diagnos-
tic, and off-farm economics including market accessibility are not considered.

Methodology

To become more objective than the CLI system, the new system adopted a quantitative in-
dexing approach much like that of the Storie System (Storie 1933). A parcel of land to be
rated starts with 100 index points, Points are deducted for different factors, according to
predetermined scales and formula that rate the severity of each factor or limitation
(AS.A.C. 1987). The lowest set of index points remainiang after deductions give the parcel
of land its final rating, or capability class.

Three major components - climate, soils and landscape - are rated separately through the
full index range (0-100) because cach by itself can limit arable agriculiure. Final ratings
are based on the most limiting of the three, not on the accumulated total.

The seven capability classes, their definitions and index points are as follows.

Class 1 - no significant limitations for crop production (80-100 index points). Due to
climatic limitations, there are no Class 1 lands in Alberta.
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Class 2 - slight limitations that restrict the range of crops or require modified manage-
ment practices (60-79 points).

Class 3 - moderate limitations that restrict the range of crops or require special manage-
ment practices (45-59 points).

Class 4 - severe limitations that restrict the range of crops that can be grown or require
special management practices or both (30-44 index points).

Class 5§ - very severe limitations for sustained arable agriculture. Annual cultivation
using common cropping practices is not recommended (20-29 index points).

Class 6 - such severe limitations that cropping is not feasible even on an occasional basis
(10-19 index points).

Class 7 - no capability for arable agriculture (0-9 points).

Lands within any capability class are similar as to degree of limitation, not necessarily
kind of limitation. Each class includes many different kinds of climate, soil and land
characteristics, any one of which may be limiting for arable agriculture. The new system
allows for the identification of specific factors, and the relative contribution of each
through the point deduction indexing system. The most limiting factor(s) become land
capability subclasses. For example, a parcel of land rated as 5T has very severe limita-
tions (20-29 index points) with slope (T) being the main limiting factor. The three major
components of the system and their associated subclasses are described below.

Climate (C), besides determining capability classes, can be used to classify soils and map
their distribution, as described in previous sections of this report. Agroclimatic classes
were established, based on an energy or heat (H) factor and a moisture or aridity (A) fac-
tor. The H subclass is assessed by effective growing degree days (EGDD), the A subclass
by growing season precipitation minus potential evapotranspiration (P-PE).

For the soils component, either mineral (S) or organic (O) soils may be evaluated. Organic
soils are uncommon in the Pincher-Crowsnest area, thus mineral soils and their subclass
factors are emphasized. Mineral soil factors are divided into surface factors and subsoil
factors. Surface factors are considered more important than subsoil factors, thus receive
greater point deductions. Some factors are comsidered in both the surface and subsoil.
Mineral soil factors and their identifying symbols are:

D - structure and consistence,

E - depth of Ah or Ap (topsoil),

F - organic matter content,

K - calcarecousness,

M - texture,

N - salinity,

O - organic or peaty surface,

R, D, M - depth 10 nonconforming layer,

V - acidity or alkalinity,

W - drainage, and

Y - sodicity (saturation percentage).

The landscape component (L) takes into consideration ground surface and topographical
features that can restrict arable agriculture. Landscape factors are slopc stecpness and
fength (T), stoniness (P) and landscape patterns (J) that present obstacles to cultivation
practices.
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The AS.A.C. (1987) document provides a more detailed explanation of each factor.
Guidelines, scales and formulas for determining point deductions are included. Deduc-
tions for all appropriate factors can be entered on a two-page form. By following the in-
dexing sequence and formulas specified by the form, final index points can be calculated
and a capability rating or class determined for any parcel of land.

Results

The new land capability system was designed to enable a variety of users to ratec in-
dividual parcels of land, even those of only a few hectares in size. The system is less
suited to rating generalized mapping units, particularly in the Pincher-Crowsnest survey
where a map unit can represent several tracts of land with considerable variability in
some factors. Often the variability in any onc factor, especially in the soils component,
will not be enough to change capability class. In a few cases, variability in one or more
factors will change capability by one class, perhaps more than one class if the land
belongs to a miscellaneous unit. Climate factors are most likely to cause rating changes.

Table C3 lists the median or conceptual (most typical) capability class(es) for each map
and miscellaneous unit. As pointed out above, mapping units can have some faclors that
vary considerably. Indexing with different values, corresponding to the factor
variability, may result in up to onre capability class variance from the typical.

Summary

Approximately 30% (81 400 ha, 201 000 ac) of the survey is classified as land capability
class 3. The main limitations that resuit in class 3 capability are inadequate heat units
(H) or inadequate moisture supplying ability, a factor that relates texture (M) to moisture
index. Excessive slope steepness and length (T) is also a factor in some map units.

All land belonging te capability class 3 is classed as agroclimate subclass 2AH, 2HA, or
class 3H, and occurs in areas of Dark Brown and thin Black soils (Fig. 23). Most of this
land occurs on the Cardston Plain, a significant portion on the Goose Lake Bench and in
the Porcupine Hills (Fig. 2). Most of this land is cropped, mainly to barley and wheat.

Class 3 is the highest capability rating in the survey area, as determined on generalized
mapping unit concepts. Some individual fields, especially in the Rouleau Lake -
Springridge area, might be classified as capability class 2. Agroclimate would have to be
warmer than 3H, moisture not too limiting (P-PE index around -300), and surface textures
quite fine (SiL or finer) to fit class 2 limits.

Approximately 18% (49 900 ha, 123 000 ac) of the survey area is classified as land
capability class 4. The main limitations (subclasses) are inadequate heat units (H), inade-
quate moisture supplying ability determined by texture (M) and moisture index, and ex-
cessive slope steepness and length (T). Other factors include salinity (N), excessive cal-
careousness (K), undesirable structure and comsistence or shallow depth to a paralithic
layer (D), and excessive stoniness (P).

Most of the land belonging to capability class 4 occurs in areas of thick Black soils (Fig.
23), and is classed as agroclimate 4H. Such areas are common in the Southern Foothills
and Porcupine Hills (Fig. 2). The remainder occurs in areas of thin Black and Dark
Brown soils where the climate is warmer and drier. The majority is used as rangeland
and pasture, a significant portion is cropped to forages, oats and barley.
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Approximately 18% (49 800 ha, 123 000 ac) of the survey area is classified as capability
class 5. The main limitations (subclasses) are inadequate heat units (H), and excessive
slope steepness and length (T). Other factors include inadequate moisture supplying
ability due to coarse textures (M), excessive calcarcousness (K), and excessive stoniness (P).

Most of the land belonging to capability class 5 is classed as agroclimate 5H, and occurs
where the soils are transitiomal from Chernozemic to Luvisolic or Brunisolic.  The
predominant natural cover is decidious forest and the main agricultural use is grazing.
Some of this land is cropped to forages.

Approximately 30% (80 100 ha, 198 000 ac) of the survey area is classified as land
capability classes 6 and 7. Limiting factors include inadequate heat units (H), excessive
slope steepness and length (T), excessive wetness (W), excessively coarse texture (M), exces-
sive stoniness (P), and excessive rockiness (R).

Most of the land belonging to classes 6 and 7 ocenrs in the foothills and mountains. Most
is forested in its natural state. Agricultural use is negligible and is limited to grazing.

LAND CAPABILITY FOR IRRIGATION

Introduction and Methodology

Land capability for irrigation is determined in much the same manner as capability for
arable agriculture. A provincial system that evaluates soil and topographic qualities is
used widely (Land Classification Branch 1983). Physical characteristics that affect water
delivery systems, infiltration rates and water storage are emphasized. Chemical properties
that affect water quality and crop growth are also important. Land in the Pincher
Creek-Summerview area (Hardy Assoc. Ltd, 1986), Cowley area (Hardy BBT Ltd. 1987),
and the Peigan Indian Reserve (Harron 1982) has been surveyed, using the Land Clas-
sification Branch (1983) guidelines to rate irrigability.

Land irrigation capabilities for the mapping units of the Pincher-Crowsnest area (Table
C3) were determined by adding a climatic component to the Land Classification Branch
{1983) procedures. The climatic factor is energy or heat units, measured as EGDD, and
introduces economics into the ratings system. In the cooler climates, cropping options are
limited, as is the economic return per unit area. Cropping options, including crops with
high economic returns, are far more varied above about 1500 EGDD (A.5.A.C, 1987). Best
possible irrigation capability, assuming that soil and topographic qualities are not limit-
ing, are correlated with agroclimatic classes (AS.A.C. 1987) and approximate EGDD
ranges for the Pincher-Crowsnest area in Table C1.

Like the new arable agriculture rating system, the land irrigation capability system uses a
semi-quantitative indexing approach to determine classes. Soil and topography are rated
separately, with points awarded to different factors according to predetermined scales,
modifiers and formulas (Land Classification Branch 1983). Points are multiplied to arrive
at final rating categories for soils and for topography. The rating categories for climate
(Table C1), soils and topography are comparcd to determine capability class. The most
limiting category usually becomes the capability class, especially if its climate. Combina-
tions of soil and topography categories in some cases dictate a capability class that is
more restrictive than each by itself (Land Classification Branch 1983).
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Table C1. Correlation of agroclimatic classes and subclasses, appreximate EGDD, and best possible irrigation capability.

Agroclimatic Approximate Best Possible
Class or Subclass : EGDD Irrigation Capability
2AH >1250 2C
2ZHA 1180-1250 3C
3H 1050-1180 4C
4H 950-1050 5C
SH 700-950 6C
oH <700 6C

The six irrigability ratings (capability classes) are defined as follows.

Class 1

excellent capability with no significant limitations for irrigation.

Class 2

goad capability with moderate limitations.
Class 3 - fair capability with moderately severe limitations.

Class 4

restricted capability requiring special system design and/or special management.

Class § - not suitable for irrigation under existing conditions, but has sufficient potential
to warrant additional investigation, possibly land improvements or reclamation.

Class 6 - non-irrigable.

Lands within any capability class are similar as to degree of limitation, not necessarily
kind of limitation. The most limiting factor or factors are indicated as subclasses at-
tached to the class symbol. A climatic limitation, namely insufficient heat units, is indi-
cated as C. Soil and topography limitations, only some of which correspond to arable
agriculture capability subclasses, are as follows.

Soil limitations: Topography limitations:
D - low permeability/undesirable B - brush/tree cover,
structure, F - surface drainage,
E - erosion damage, G - steep slopes,
1 - pericdic flooding, J - field size, shape (obstacles),
K - shallow profile development, P - stoniness,
M - low moisture holding capacity, RB - rough broken, and
N - sodicity, U - earth moving (for leveling and
R - shallowness to bedrock, ditch construction).
8 - salinity, and
W - excessive welness.
Results

The irrigation capability system was designed to classify individual parcels of land. It is
less suited to rating generalized mapping units, particularly in the Pincher-Crowsnest sur-
vey where a map unit can represent several tracts of land with variability in some factors.
Variability will be sufficient in some cases, particularly climate, to change irrigation
capability by one class. Table C3 lists the median or conceptual (most typical) capability
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class(es) for each map and miscellaneous unit. These ratings can be used for preliminary
stratification on a regional scale. Individual parcels of land will require further inves-
tigation to collect more detailed information. Table C3 also lists irrigability ratings (Land
Classification Branch 1983) for comparison purposes.

Summary

Most of the Pincher Creek-Crowsnest Pass survey area is not well suited for irrigation.
When the climatic component (C) is considered, only about 12% (31 500 ha, 78 000 ac) of
the area is classified into capability class 3 and about 15% into class 4 (Table C3). The
relatively cool climate of the area limits the cropping options to mainly cereal grains,
forages and oilseeds. Thus the potential economic return per unit area is also limited.

In areas where agroclimate is the warmest (ie. subclass 2AH and Dark Brown soils, Fig. 14
and 23), soil factors such as erosion damage (E), low permeability/undesirable structure
(D), salinity (S), low moisture holding capacity (M), and shallowness to bedrock (R) limit
capability for irrigation. Topographic factors such as brush/tree cover (B), surface
drainage (F), steep slopes (G), and irregular field shape and size (J) often limit capability
for irrigation in other areas.

When climate is not a consideration as in the Land Classification Branch (1983) proce-
dures, irrigability ratings may be substantially different than irrigation capability classes
for some units (Table C3). Some of the capability class 3, 4 and 5 lands were re-classified
as irrigability rating class 2 land when the adverse climate limitation was disregarded.
Approximately 17% (46 700 ha, 115 00 ac) of the area is rated as class 2. The main
limitations {subclasses) affecting the irrigability class 2 land are low
permeability/undesirable structure (D), steep slopes (G), erosion damage (E), low moisture
holding capacity (M), and excessive wetness (W),

LAND CAPABILITY RATINGS FOR RANGE PRODUCTIVITY

Capability ratings for range productivity gauge the relative abilities of different soil
landscapes to produce forage, mainly native or comparable grasses and forbs. The ratings
arc qualitative estimates based on indirect measurements of climatic, soil, vegetative, and
topographic factors. A tentative system Lo rate soil mapping units for range productivity
was developed for recent soil surveys (Kjearsgaard er @l. 1986, Brieriey er al. In press). It
evolved from various range condition and stocking rate guidelines (Wroe et al. 1972,
Smoliak ef gl. 1988), and from methods of estimating range production from soil charac-
teristics and precipitation (Cannon and Nielsen 1984).

Methodology

The starting point for the rankings is climate, with amount of precipitation being the
most important factor. Thickness of topsoil (Ah horizon) and depth to carbonates (Ck
horizon) are also important factors. Values for the three often linked variables can be es-
timated from the soil zones. Regression equations based on up to two of the three factors
have been devised to estimate potential productivity (Cannon and Nielsen 1984). Potential
productivity is estimated at roughly 1600 kg/ha on medium textured, Dark Brown, upland
soils; 2000 to 3800 kg/ha on Black soils. At 45% carry-over of current year's growth, cor-
responding average yields, assuming good range condition, are roughly 700 kg/ha for
Dark Brown, 900 to 1700 kg/ha for Black soils.
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A seven class rating system, much like that for arable agriculture capability, has been
developed for recent soil surveys (Kjearsgaard et al. 1986, Brierley et al. In press). Table
C2 lists the classes, corresponding stocking rates, and estimated average dry matter yield.
Assumptions include:
* 12 kg/day forage requirement per animal unit,
45% carry-over to maintain good range condition, and
* average yield estimated for good range condition at about half of the potential
yield estimated for excellent range.

ES

Table C2. Range productivity (capability) classes with corresponding stocking rates and average dry matrer yield.

Capability Stocking Rate Average Yield
Class (ha/AUY)' (kg/ha)

1 <5 >1550

2 5-10 1550-775
3 10-16 775-500
4 16-24 500-325
S 24-36 325-220
6 36-60 220-130
7 >60 <130

Notes: 1. Heetares per animal unit year: divide by 5 to convert to acres per animal unit month.
2. Kilograms per hectare; muitiply by 0.9 to convert to pounds per acre.

The classes above are based mainly on climate (C). Several other soil and landscape fac-
tors can adjust classes down or up. Symbols for the factors are borrowed from both the
arable agriculture and irrigability ratings factors. The factors include fine earth texture
and gravel (M), receat or eroded profiles identified as Rego and Calcareous subgroups or
Regosolics (E), salinity (N), Solonetzic soils (D), Gleysolic soils or similar wetland (W),
shallow depth to bedrock (R), topography (T), and bush or tree cover (B).

Results

Table C3 lists the median or conceptual (most typical) range productivity class for each
map and miscellaneous unit. These ratings are only estimates, but can be used for
preliminary stratification on a regional scale. The majority of rangeland in the survey
area occurs in the Southern Foothills, Front Ranges and Porcupine Hills. However, all
areas, including the extensively cultivated Cardston Plain, are rated so that potential for
grazing can be compared across all landscapes.

Based on estimates of potential and average yields, most Black soils equate with Class 2
productivity (Table C2). Medium textured thick Blacks like DVG (Dunvargan) are
sitnated at the high end of Class 2. In the moistest area northeast of Waterton Lakes NP,
potential and average yields likely exceed 3400 and 1550 kg/ha respectively where mean
annual precipitation exceeds 650 mm. Medium textured, thick Black, upland soils in this
area likely fit Class 1.

Summary

Most of the Pincher Creek-Crowsnest Pass survey area is well suited for grazing accprding
to the high capability ratings for range productivity (Table C3). Several map units, ac-
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counting for about 29% of the map area, are rated as class 1 and 2. No other agriculture
oriented capability classification system resulted in such high generalized ratings when
determined with climate as a factor. More specifically, approximately 7% (19 400 ha,
48 000 ac) of the survey area is rated as class 1 capability for range productivity, 22%
(60 200 ha, 149 000 ac) as class 2, 42% (113 400 ha, 280 000 ac) as class 3, 9% (24 900 ha,
62 000 ac) as class 4, 8% (21 300 ha, 53 000 ac) as class 5, and 9% (23 100 ha, 57 000 ac) as
classes 6 and 7. The remaining 3%, mainly water bodies, is not rated.

Land rated as class 1 capability is non-forested and dominated by Orthic Black soils. 1t
benefits from a significant proportion of potholes and sloughs which store moisture.
Range productivity on most class 2 land is limited by climate (C), specifically moisture.
Limiting factors on class 3 lands are mainly coarse texture (M), shallow depth to bedrock
(R), weakly developed or eroded soils (E), and brush/tree cover (B). The same factors plus
adverse topography (T) limit productivity on class 5 land. Limiting factors on class 6 and
7 lands include brush/tree cover (B), shallow depth to bedrock (R), and adverse topog-
raphy (T).

Table C3.  Land capability ratings for arable agriculture. irrigation and range productivity for all mapping units of the
survey area.

Agricuitural Irrigation Irrigability Range
Mapping Unit Capability Capability Rating’ Productivity

BDLT1/6-7 7T 6G 6G 6BR
BFRN4/3T aM 4CJ . AaMJ M
BFT4/3T M 4CJ 3ED 3M
BKE1/2 4MK 3ED 3ED 4E
BKE3/3 3M80 4mN20 58 58 4E
BKE6/3 3M 3ED 3ED 4E
BKVAG6/4 3M80 4Mmp20 SR 5R SER
BRG6/3-4 6H 6C 6MB 6BM
BRG6/5-7 7T 6C 6MG 6BM
BUR1/3T 6MK 6M 6M SME
BURS/4RT SPMK 6M 6M 4ME
BURS/S 5PMK 6M 6M 4ME
BVLT1/5 SH 6C 6B 4B
BVLT1/6 SHT 6G 6G 4B
BVLT6/S 5H 6C 6B 4B
BVLT6/6-7 7T 6G 6G 4B
BVLTY/S su80 gw20 6C 6BF 4B
BVOK1/6 SHT 6G 6G 5BR
BZCT1/3 3H 4C 2DG 2C
BZCT1/4D 3HT 4CcJ 4] 2C
BZCT1/4R 3H 4CR 4R 2C
BZCT4/3 3H 4C 2DEG 2C
BZCT4/4D 3HT 4CJ 47 2C
BZCT4/4R 3H 4CR 4R 2C
BZNF1/4 3HM’ 5R SR 3R
BZNF4/5-7 6T 6GR 6GR 4RE
BZOK1/4-5 4H3 5CR 5R 3R
BZOK1/5-6 5T 6GR 6GR 3R
BZOK4/4-6 st SRGJ SRGJ 3R
BZR1/3 3H 4C 2G 2C
BZR1/4 3H 4CF aF 2C
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Table C3 continued.

BZR1/4D
BZR1/4R
BZR1/5D
BZR2/3
BZR2/4
BZR3/4D
BZR4/3R
BZR4/4D
BZR4/4R
BZR4/5D
BZR6/5
COCR6/5-6
CRW6/3
CRW6/4-5
CTBZ7/3
CTN1/2
CTN1/3
CTN2/3
CTN3/3
CwWOD1/2
CWOD1/3.
CWOD1/3T
CWPS1/3
CWPS1/4R
CWY1/2
CWY1/3
CWY2/3
CWY3/2
CWY3/3
DRLN4/3T
DVBV1/4
DVBV1/4D
DVBV1/5
DVBV1/6
DVBV2/4
DVBV2/5
DVBV6/4
DVBV6/5-6
DVBV9/4-5
DVFS1/3
DVFS1/4
DVFS2/3
DVES3/3
DVG1/3
DVG1/4
DVG1/4D
DVG1/4R
DVG1/5D
DVG1/5R

Agricultural
Capability

4T

3HTI? w20
4TJ
3H
IHT
3HT
4T
ATP
5H
4H
4H
380 4pN20
1H

3H88}6{W20

3380 gMn20

3M

M

3M

3HM

3HM

M

IM
330 w20
3mM30 amn20
3m30 4Mmn20

4AHM

5H

5H

5H

6T
580 gw20
s 80 20
SH
SHT
5180 w20
4H

4
an80 sw?20
4H
4H
4H
4HT
4HT

5T
4HT

Irrigation
-Capability

SWF

5CI
5CR
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Irrigability
Rating1

5GI
4GF
6BG
2MG
4GF
SN
2D
2DG
SWF
58
2DE
2DEG
4]
2DEG
4R
ZDE
2DEG
SWF
58

38
4MJ
5B

5B

5B

6G
SBWF
SBWF
5B

6G
5BF
2DG
4F
SWF
38

2G
4F

4]

4R
5G]
SR

Range
Productivity
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Table C3 continued.

Agricultural Irrigation Irrigability Range
Mapping Unit Capability Capability Rating1 Productivity

DVG2/3 480 w20 5w SWF 1
DVG2/4 480 w29 SWF SWF 1
DVG6/4 AHTP 5C 4F 2C
DVG6E/S 4HTP 5C AGF 2C
DVG6/6 T 3G 6G 2C
DVGY/4 40TV W SWF SWF 1
DVGI/S 4u T80 sw20 SWF | SWF 1
DVMF1/3D aH 5C 4 2C
DVOK1/5-6 6T 6GR 6GR 3R
DVOK6/5-6 6T 6GR 6GR 3R
FRK1/8-9 7T 6GR 6GR 7BTR
FRK4/8-9 7TR 6GR 6GR 7BTR
KNT6/3 3HM 4C 2MG 3M
KNT6/4 3IHM 4CF 4F 3IM
LNB1/3T M 6M 6M aM
MAC1/3T 6M 6M 6M M
MFTS8/2 4H> 5CW 2EW 3B
MFT8/3 4H° 5CW 2EWG 3B
MGOTS/5R SHTP 6C 6BR 4B
ODM6/3 3HM 4C 2EMG 3E
ODM6/4 3HMT 4CF AF 3E
OKNF1/6-7 7T 6GR 6GR 3R
OKPP1/6-7 7T 6GR 6GR 3R
OKY4/6-7 7T 6GR 6GR 3R
OSCF1/5 aM AGF 4GF aM
0SOA6/3 4M 3M 3M aM
OSOA6/4 aM AF AF aMm
OTBV1/4 SHTP 6C 6BM 3B
OTBV1/5 6TP 6C 6BMF 3B
OTBV1/6-7 7TP 6G 6G 3B
OTP1/4 5TP SM 5M 2C
OTP1/5 6TP 5M 5M 2C
PSO1/4R 3HMT 4CR AR 3E
RND4/3T 5M 6M 6M aM
SOBZ1/3 3H AC 2G 2C
SOF1/3 3H 4C 2G 2C
SPBE1/6-7 7T 6G 6G SRB
SPLT1/5 SHT 6C 6B 5B
SPLT1/6 6HT 6G 6B 5B
SPLT1/7 7T 6G 6G 6TB
SPLT9/4-5 sHB0 w20 6C 6G 4B
SPR1/5-6 6H 6G 6BF 5B
SPR6/5-6 6HTP 6G 6G 5B
SPWL1/7-8 7T 6G 6G 6TB
TDBV?2/4 sHB0 gw20 6C 6G 3B
TDC6/5 SHTP 6C 6BW 4B
WLBE1/7-8 7T 6G 5B 6BTR
ZAV1 3HM 70 57530 51G 6G 3E
ZAV6 M 5M 5M SBEM
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Table C3 continued.

Agricultoral Irrigation Irrigability Range
Mapping Unit Capability Capability Rating’ Productivity

ZAVT sH80 w20 6C 3B 4B
ZDL sSH® 6C NR’ NR’
ZGL1 6W SW SW 2-48
ZGL7 6W 6C 5W 4WB
ZRB1 6T 6G 6G 3E
ZRB4 6770 3pMm30 6G1J 6GJ 3E
ZRB7 7T 6G 6G 5TB
ZRBS 7170 530 6GJ 6GJ 5TB
ZRO 7HTR 6GR 6GR 7JRT
ZSA HNMW 6S 65 4NE

Notes: 1. Determined according to Land Classification Branch (1983) procedures which exclude consideraion of a climate
component.

2. This rating does not consider that the soils are very susceptible to wind erosion due to exposure.
3. Located high on ridge tops. this terrain is usually inaccessible to machinery and susceptible to wind ¢rosion.
4. Very complex terrain with some gently sloping patches that might be classified 4R or 4.
5. 'Roughly 40% of these map units are also affected by imperfect to poor drainage {(factor W).
6. Soils and topography not rated.
7. Not rated.
8. Variable due to climatic variability.

SELECTED ENGINEERING DATA

Twenty-one soil profiles werc sampled to represent soil series and equivalents used in
mapping the soils of the Pincher-Crowsnest area. These were newly i1dentified, previously
unsampled, or inadequately characterized series and variants. Eighteen had one or more
C horizon (BC horizon in one case) that were submitted for routine engineering tesis.
Results of those tests are presented in Table C4, organized according to types of parent
geomorphic materials as in the legend. Data from two other major soil series, CTN and
BZR, that were sampled in Cardston MD (Brierley et al. In press) are included.

The engineering tests, based on standard procedures (C.S.S.C. 1978), included wet and dry
sieve analysis (1, 3’;‘4 and 5/8 inch and #4, #10, #40, and #200 sieves), and tests for lignid
limit and plastic limit (Atterberg limits). The sieve data were used to plot grain size
curves and, in conjunction with the Atterberg limit data, to determine the Unified soil
classification (Portland Cement Association 1962) for each sample.

The limited number of samples and engineering tests are sufficient to give an overview of
physical soil qualities which might affect certain enginecering uses. The data may provide
initial insights into properties such as load bearing capacity, aggregate suitability, shear
strength, or filtration capacity, The selected data represent a portion of the total soil
varability that is encountered throughout the survey arca. On-site investigations and ad-
ditional analyses are recommended to obtain more detailed information for specific uses
and projects.
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Table C4. Selected engineering dara for selected subsoil samples.

Percent Passing Sieve %0 Unified
Series! .  Horizon 374" #4 #10  #40  #200 LL:  pP Class

Coarse textured, skeletal (extremely to very gravelly), gravel deposits:

BUR Ck3 42 22 17 9 3 NL -- GP
LNB Ck 54 25 16 4 1 NL -- GW
MAC Ck2 42 24 20 7 1 NL -- GP
DRW Ck 59 34 24 13 1 NL - GW
kBRGv Ck 55 30 13 5 1 NL -- GP
Fine textured, glaciolacustrine deposits:
BKE Ck3 100 100 99 99 96 55 30 CH
CWY Ck2 100 100 100 100 96 53 30 CH
CTN Ck 100 100 100 100 89 51 31 CH
Medium textured, water-laid (glacio- or fluviolacustrine, fluvial) depaosits:
OSN Ck2 100 100 100 99 61 © 22 4 CL-ML
ODM Ck2 100 100 100 98 82 28 9 CL
" Ck3 100 99 99 99 77 23 5 CL-ML
MFT Ck2 100 100 100 97 382 38 14 CL
" Ck3 100 100 100 100 90 36 18 CL
Coarse textured, water-laid (glaciofluvial, fluvial) deposits:
OSN Ck3 100 100 100 98 44 NL - SM
" Ck4 100 100 100 96 16 NL -- SM
CONv Ck1 100 100 100 99 42 NL -- SM
! Ck2 100 100 100 100 10 NL - SM
CRW Cki 100 100 160 96 25 20 2 SM
" Ck2 100 100 100 96 18 NL - M
Medium textured, skeletal, fluvial mudflow material:
TDC Ckgj 30 16 8 5 13 28 9 GC
Medium textured, skeletal, ice contact (1ill-like) material:
MGV Ck2 79 64 57 32 28 19 2 GM-SM
Coarse textured, gravelly, mixed till influenced by sandstone bedrock:
NFK Ck2 68 66 63 60 23 19 3 M
Medium textured, mixed origin till:
PSO Ck2 100 99 98 92 68 33 16 CL
BZR Ck 100 98 97 93 58 35 19 CL
Medium textured, gravelly, mountain till:
WLB ITBC3 97 81 69 36 33 23 7 SM-SC
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Table C4 continued.

Percent  Passing  Sieve %2 ; Unified
Series! Horizon 3/4" #4 #10 #40 #200 LL PI Class

Medium textured, skeletal colluvium:
FRK Ck 27 17 17 16 11 35 2 GP-GM

Notes: 1. Or equivalent, eg. variant.
2. Liquid limit, expresscd as % water on an oven dry basis. NL means non-liquid.
3. Plasticity index. calculated by subtracting plastic limit (% water) from liquid limit.
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APPENDIX D
GLOSSARY OF TERMS

Many of the definitions supplied below are taken directly, or nearly so, from the Glossary
of Terms (Agriculture Canada 1976), Other references are supplied where appropriate.

Apron A relatively gentle slope at the base of a steeper slope, and often formed by
materials from the steeper slope. Some aprons are formed by coalescing {ans.

Arable Tillable; agricultural production based on cultivation practices; land that is cul-
tivated or capable of being cultivated; arable agriculture contrasted with grazing
systems.

Aspen Trembling aspen (Populus tremuloides).

Atterberg limits The moisture contents, expressed as percent water on an oven dry basis,
at which a soil mass will change from one physical state to another. The Atterberg
limits most wseful for engineering purposes are liquid limit and plastic limit. Lig-
uid limit is the moisture content at which a soil mass passes from plastic to liquid
state. Plastie limit is the moisture content at which a soil mass passes from semi-
solid to plastic state.

Bedrock A general term for the solid (harder than 3 on Moh’s scale of hardness) rock
that underlies surficial materials and the soils developed on them. Bedrock usually
outcrops were the unconsolidated materials are shallow.

Benchland The land situated in, or forming, a bench, or a land surface composed largely
of benches (Gary ef al. 1972). In this study, benchland refers to the upper part of
a valley floor, extending from the base of a steep valley (mountain) wall to the
bottomland. Benchland terrain consists mainly of hummocky and ridged landforms
composed of glacial till and ice contact deposits, sometimes overlying bedrock at
shallow depth.

Blanket A mantle of unconsolidated material thick enough (usually more than 1 m) to
mask minor irregularities in the underlying material but retain its overall general
topography.

Bottomland The stream-cut, lower portion of a valley floor; the lowest part of a moun-
tain valley. Bottomland contains a stream, its floodplain, and, in some cases, ter-
races, some of which may be of glacial origin. Steep erosional banks mark the
edge of the bottomland, and lead to the benchland above.

Calcareousness classes Six classes that represent the amount of carbonates, expressed as
percent calcium carbonate (CaCO,) equivalent, present in the soil or parent
material. The classes are noncalcareous (<1%), weakly calcareous (1-5%;),
moderately calcareous (5-15%), strongly calcareous (15-25%), very strongly cal-
careous (25-40%), and extremely calcareous (>40%). At the Family level of
taxonomy, strongly calcareous means 5-40% CaCOq4 eguivalent.
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Capability  Ranking system that expresses the suitability of land for a certain use, and
conveys the kind and degree of limitations imposed by climate and physical
characteristics of the land.

Cation A positively charged ion. The common soil cations are calcium (Ca), magnesium
(Mg), sodium (Na), potassium (K), and hydrogen (H).

Cation exchange capacity (C.E.C.) A measure (centimoles per kilogram) of the total
amount of exchangeable cations a soil or horizon can absorb.

Channelled Describes a land surface that is crossed by a series of abandoned stream
channels.

Channers See coarse fragments,

Chroma One of the three variables of color (Munsell system); refers to the relative
purity, strength or saturation of a color. It is directly related to the dominance of
the determining wavelength of light and inversely related to grayness.

Classification, soil The systematic arrangement of soils into categories according to their
inherent characteristics, or on some interpretation of those properties for various
uses. Broad groupings are made on the basis of general characteristics, subdivi-
sions according to more detailed differences in specific properties.

Clay (i) As a particle size term: a size fraction less than 0.002 mm equivalent diameter,
or some other limit (geology or engineering). (ii) As a soil term: a textural class
with abundant clay sized particles (refer to Fig. 18).

Clayey A particle size class, used mainly at the Family level of taxonomy, in which the
fine earth portion contains 35% or more clay by weight and coarse fragments oc-
cupy less than 35% by volume,

Coarse fragments Rock or mineral particles (harder than 3 on Moh’s scale of hardness)
larger than 2 mm in diameter but smalier than bedrock. Coarse fragments in soils
are: gravels or channers (up to 8 cm in diameter or 15 cm in length), cobbles or
flags (8-25 c¢cm diameter or 15-38 c¢cm length), and stomes (grecater than 25 cm
diameter or 38 cm length).

Coarse-loamy A loamy particle size class that has 15% or more by weight of fine to very
coarse sands and less than 18% clay in the fine earth fraction.

Coarse-silty A loamy particle size class that has less than 15% by weight of fine to very
coarse sands and less than 18% clay in the fine earth fraction.

Coarse textured A bread textural grouping that refers to soils or materials dominated by
sand, loamy sand, and sandy loam textural classes (see Fig. 18).

Cobbles Sce coarse fragments.

Codominant Two or more soils (or other features) of roughly equal proportion that
together comprise the majority of a mapping unit or tract of land.

Colluvium Any loose, heterogeneous and incoherent mass of soil material and rock frag-
ments deposited chiefly by gravity (Gary ef al. 1972). Movement includes slow dis-
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placement such as soil creep and rapid events such as landslides, avalanches and
rockfalls (E.C.S.S. 1987b}.

Compound unit A soil or map unit that is characterized by two to four major soils or
groups of soils. For example, BZCT1 is based on the codominant BZR (Beazer) and
CTN (Cardston) series. As an example of the extreme, DVBV9 is characterized by
four major groups of soilss DVG (Dunvargan) series and paraskeletal variant, BVA
(Beauvais) series and paraskeletal variant, coarser textured variants of both the
DVG and BVA groups, and imperfectly to very poorly drained soils (Gleyed sub-
groups, Gleysolics and water) of potholes and sloughs.

Consistence (i) The resistance of a material to deformation or rupture. (ii) The degree
of cohesion or adhesion of the soil mass.

Control section The vertical section of soil upon which classification is based (E.CS.S.
1987b). It extends from the mineral or ground surface to a lithic contact if
present, or to a depth of 160 ¢m in Organic soils, or up to 2 m depth in mineral
soils. In non-lithic mineral soils the contral section reaches from the mineral sur-
face to 25 ¢m below the top of the C or IIC horizon, or to at least 1 m depth.

Cottonwood A generic term used in this report to include black cottonwood (Populus
trichocarpa), balsam poplar (Populus balsamifera) and narrowleaf cottonwood
(Populus angustifoliay. Black cottonwood and balsam poplar are very similar and
interbreed (Hosie 1969).

Dominant The soil (or other feature) that comprises the majority of a mapping unit or
tract of land, ie. generally 30% or more.

Dryland farming Arable agriculiure based on natural precipitation rather than irrigation
systems. Also termed rainfed.

Edaphic (i) Of or pertaining to the soil. (ii) An ecological condition resulting from, or
influenced by, factors inherent in the soil or other substrate rather than by

climatic factors.

Eluviation The transportation of soil material in suspension or in solution within the soil
by the downward or lateral movement of water.

Eolian Well sorted materials, predominantly sand and silt, deposited by wind.

Erodible Susceptible to erosion. It may be expressed in terms such as highly erodible or
slightly erodible.

Erosion (i) The wearing away of the land surface by running water, wind, ice, or other
geological agents, including such processes as gravitational creep. (ii) Detachment

and movement of soil or rock by water, wind, ice, or gravity.

Erratic A transported rock fragment different from the bedrock where it lies. It is
generally applied to fragments transported by glacier ice or floating ice,

Esker A winding ridge of irregularly stratified sand, gravel, cobbles, and stones that was
deposited under or in ice by a rapidly flowing glacial stream.
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Evapotranspiration The loss of water from a given area during a specified time by
evaporation from the soil surface and by transpiration from plants. Petential
evapotranspiration is the calculated maximum evapotranspiration that can occur in
a given weather sitnation with a low-growing crop that is not short of water and
does not completely shade the ground.

Fan A fan-shaped landform with a perceptible gradient from its apex to the toe.
Fine-clayey A clayey particle size class that has 35-60% clay in the fine earth fraction.
Fine earth Mineral seil material 2 mm equivalent diameter or smaller.

Fine-loamy A loamy particle size class that has 15% or more by weight of fine to very
coarse sands and 18-35% clay in the fine earth fraction.

Fine-silty A loamy particle size class that has less than 15% by weight of fine to very
coarse sands and 18-35% clay in the fine earth fraction.

Fine textured A broad textural grouping that refers to soils or materials dominated by
clay, sandy clay, silty clay, and heavy clay textural classes (see Fig. 18).

Flags See coarse fragments.

Fluvial (alluvial) material Sediment deposited primarily by nonglacial flowing water,
and by mudflows. The difference between glacial and nonglacial flow regimes is
often indistinct, particularly in a histerical sense.

Fluvioeolian material Sediment deposited by the combined action of water and wind. In
this survey, fluvioeolian refers to material that was picked up from the windward
side of bedrock ridges, deposited on the lee slopes of the same ridges, and then sub-
jected to perturbations such as slopewash flow and soil creep.

Fluviolacustrine material Nongravelly medium textured (CL-SiCL-SiL-L) or finer sedi-
ments deposited by slowly moving water, both glacial and nonglacial. Material that
is intermediate between fluvial and lacustrine materials as defined by E.C.S.S.
(1987b). May also be termed fluvial lacustrine.

Glacial (i) Of or relating to the presence and activities of ice or glaciers, as glacial ero-
sion. (ii) Pertaining to distinctive features and materials produced by or derived
from glaciers and icc sheets, as glacial lakes. (iii) Pertaining to an ice age or
region of glaciation. (Gary ef al. 1972)

Glaciofluvial material Sediment deposited by flowing water in which volume and sedi-
ment load are strongly controlled by melting glacier ice.

Glaciolacustrine material  Fine-grained sediment deposited in proglacial lake environ-
ments. This sediment is composed of suspended material brought by meltwater
streams flowing into lakes bordering glaciers (Gary et al. 1972).

Gully A channel caused by erosion and the concentrated but intermittent flow of water

during or immediately after heavy rains or snow melt. It is deep enough to inter-
fere with and not be removed by tillage operations.
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Gravel (i) As a deposit term used herein: glaciofluvial or fluvial materials with 60% or
more coarse fragments, usually subrounded to rounded and of variable size. (ii) As
a particle size term: a size fraction between 2 and 75 mm diameter with rounded,
subrounded, angular, or irregular shapes.

Horizon A layer of soil or soil material approximately parallel to the land surface; each
horizon differs from genetically related layers in properties such as color, struc-
ture, texture, consistence, and chemical, biological, and mineralogical composition.
Detailed definitions of the various horizons and layers may be found in Thke
Canadian System of Soil Classification (E.C.S.S. 1987b).

Hue The aspect of color that is determined by the wavelengths of light, and changes
with the wavelength. Munsell hue notations indicate the visual relationship of a
color to red, yellow, green, blue, or purple, or an intermediate of these hues.

Hummocky A very complex sequence of slopes extending from somewhat rounded
depressions or kettles of various sizes to irregular to conical knolls or knobs. There
is a general lack of concordance between knolls and depressions. Slopes are
generally 9-70%.

Humus (i) The fraction of the soil organic matter that remains after most of the added
plant and animal residues have decomposed. It is usually dark colored. (i1) Humus
is also used in a broader sense to designate the humus forms referred to as forest
humus, mainly mor, moder and mull. (iii) All the dead organic material on and in
soil that undergoes continuous breakdown, change and synthesis.

Ice contact stratified drift Partially sorted material deposited in contact with melting
glacier ice but with concomitant and subsequent reworking, locally, by flowing and
ponded glacial meltwater. The reworked material is usually coarse textured and
resembles glaciofluvial sediments; in some cases it is fine to medium textured and
resembles glaciolacustrine deposits.

Ice contact terrain Landform or landforms, often moraine-like in appearance, comprised
of a complex mixture of materials including the basal matcrial, usually till or
glaciolacustrine sediment, plus layers and pockets of ice contact stratified drift.
The individual materials are not mappable except at very large scales (eg. larger
than 1:5000 or 1:2000).

Hiuviation The process of depositing soil material that has been transported in suspen-
sion or solution from one horizon in the soil to another, usually from an upper to a
lower horizon in the soil profile. Hluviated substances include silicate clay,
hydrous oxides of iron and aluminum, and organic matter.

Inclined A sloping, unidirectional surface not broken by marked irregularities. Slopes
are 2-70%.

Inclusion A soil (or other feature) that comprises up to 15 or 20% of a unit. Some soil
and map units contain several inclusions that together add up to a substantial per-
centage. Recurrent inclusions seem to always be present. A recurrent inclusion is
generically defined as occupying 5-20% of a map unit; the actual proportion within
individual polygons may be as little as 1 or 2% and as high as 25 or 30%. Oec-
casional inclusions aren’t always present but occur with sufficient frequency to be
recognized, An occasional inclusion is generically defined as occupying 0-10% of a
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map unit. In a few cases, an occasional inclusion comprises a substantial propor-
tion (ie. 20 or 30%) of a pelygon. Inclusions are not listed on the map legend.

Kame A low steep-sided hill, mound, knob, hummock, or short irregular ridge, composed
chiefly of poorly sorted and stratified sand and gravel deposited by a subglacial
stiream upon or against the terminal margin of a melting glacier (Gary et al. 1972).

Kettle A steep-sided, bowl- or basin-shaped hole or depression in glacial drift deposits,
especially outwash or kame, and believed to have formed by the melting of a large,
detached block of stagnant ice (left behind by a retreating glacier) that had been
wholly or partly buried in the glacial drift. Kettles commonly lack surface
drainage and some may contain a lake or swamp (Gary er al. 1972).

Lacustrine  Pertaining to, produced by, or formed in a lake or lakes, eg. "lacustrine
sands” deposited on the bottom of a lake, or a "lacustrine terrace" formed along the
margin of a lake (Gary er al. 1972).

Landscape A distinct association of landforms plus their natural covering of soils and
vegetation, or modified versions thereof, that distinguish one part of the earth’s
surface from another part.

Leaching The removal of soil materials in suspension or solution from a soil or soil
horizon (layer).

Level A flat or very gently sloping, unidirectional surface with a generally constant
slope not broken by marked elevations and depressions. Slopes are generally less
than 2%.

Lime Synonymons with carbonates, mainly of calcium and magnesium, that are measured
as calcinm carbonate equivalent and reported as calcareousness classes.

Liquid limit See Atterberg limits.

Lithic A general term referring to soils with consolidated (hard) bedrock within 1 m.
Shallew lithic is a more specific taxonomic term describing soils with bedrock at
50-100 cm from the surface (E.C.8.S. 1987b).

Loamy A particle size class, used mainly at the Family level of taxonomy, in which the
texture of the fine earth includes loamy very fine sand, very fine sand, and finer
textural classes (see Fig. 18) with less than 35% clay by weight, and coarse frag-
ments occupy less than 35% by volume,

Loamy-skeletal A particle size class characterized by 35% or more by volume of coarse
fragments with enough fine earth to fill interstices larger than 1 mm; the fine
earth fraction is that defined for the loamy particle size class.

Loess A homogenous, commonly nonstratified, porous, friable, slightly coherent, usually
calcareous material transported and deposited by wind, and consisting of
predominantly silt-sized particles (Gary et gl. 1972).

Major  The most general of the apportionment terms. It imcludes the dominant or

codominant, significant, and other soils of widely ranging percentage that are
necessary to form an mental concept of a soil or map unit.
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Map/Seil Unit Components (i) Similar components (soils or nonsoils) are alike in most
properties and have similar interpretations for most common uses. (ii) Dissimilar
components have many contrasting properties, or have one or two properties that
differ widely, and usually affect management differently. ({iii) Nonlimiting com-
ponents (soils or nonsoils) do not affect the management of the map or soil unit in
a significantly different way than other components. Similar soils and dissimilar
soils with less severe restrictions for use than the predominant soil are examples of
nonlimiting components. (iv) Limiting components require significantly different
land use interpretations from the other components of the map unit. (E.CS.S.
1987a.)

Medium textured A broad textural grouping that refers to soils or materials dominaied
by loam, silt loam, silt, silty clay loam, clay loam, and sandy clay loam textural
classes (see Fig. 18).

Modern Recent landforms, formed in the last few hundred to few thousand years, that
are still actively developing.

Morainal Of, relating to, forming, or formed by a moraine (Gary et al. 1972).

Moraine A mound, ridge, or other distinct accumulation of unsorted, unstratified drift,
predominantly till, deposited chiefly by direct action of glacier ice in a variety of
topographic landforms that are independent of control by the surface on which the
drift lies (Gary et al. 1972). It is now commonly used as a geomorphologic name
for a landform composed mainly of till that has been deposited by a glacier.

Morphology, seil (i) The physical constitution, particularly the structural properties, of a
soil profile as exhibited by the kinds, thickness, and arrangement of the horizons
in the profile, and by the texture, structure, consistence, and porosity of each
horizon. (i1) The strunctural characteristics of the soil or any of its parts.

Mottles  Spots or blotches of different color or shades of color interspersed with the
dominant color; formed mainly by the affects of impeded drainage.

Mudflow A general term, now often including debris flow and mass flow, for a
landform (fan- or apron-shaped) and a process characterized by a flowing mass of
earth and rock debris possessing a high degree of fluidity during movement (Gary
et al. 1972). Mudflow deposits tend to be poorly sorted, uniformly textured (little
or no stratification), till-like materials that resemble source materials, often tll or
colluvium (Walker ef al. 1984),

Munsell color system A color designation system specifying the relative degrees of the
three simple variables of color: hue, value and chroma. For example, 10YR "/ is
the color of a soil having a hue of 10YR, value of 6, and chroma of 4. These nota-
tions can be translated into several different systems of color names.

Occasional inclusion See inclusion.

Outwash Sediments washed out by flowing water beyond the glacier and laid down as
stratified drift in thin foreset beds. Particle size may vary from boulders to silt.

Paralithic Soils with residual material (bedrock softer than 3 on Moh’s hardness scale or
partially weathered and fractured bedrock) within 1 m of the surface.
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Paraskeletal Material or soils with a coarse fragment content of 15-35%.

Parent material The unconsolidated and more or less chemically weathered mineral or
organic material from which the solum of a soil has developed by pedogenic
processes.

Particle size The effective diameter (grain size) of a particle measured by sedimenta-
tion, sieving, or micrometric methods,

Pedogenesis The mode of origin of the soil, especially the processes or soil-forming fac-
tors responsible for the development of the solum, the true soil, from uncon-
solidated parent material. Also called soil genesis.

Pedology The aspects of soil science dealing with the origin, morphology, genesis, dis-
tribution, mapping, and taxonomy of soils, and classification in terms of their use.

pH, soil The negative logarithm of the hydrogen-ion activity of a soil. The degree of
acidity or alkalinity of a soil as determined by means of a suitable electrode or in-
dicator at a specified moisture content or soil-water (or CaCl, solution) ratio, and
expressed in terms of the pH scale.

Plastie limit Sece Atterberg limits,

Polygon A map delincation that represents a tract of land with certain landform, soil
and vegetation features. The smallest polygon on a 1:50 000 scale map is about 0.5
c¢cm” and represents a tract of about 12.5 ha (30 ac).

Pothole A term used herein to refer to a wetland, usually smaller than 5 ha (12 ac),
lying in a shallow undrained depression, that contains standing water only during
the wettest parts of most years.

Proglacial Immediately in front of or just beyond the cuter limits of a glacier or ice
sheet, generally at or near its lower end; said of lakes, streams, deposits, and other

features produced by or derived from the glacier ice (Gary ef al. 1972).

Profile, soil A cut or exposure through a scil body that reveals its horizons and layers,
including parent material.

Recent Deposits of late post-glacial age, ie. within the last few hundred to few thousand
years. Soils have had insufficient time to develop "normal” profiles. See modern.

Recurrent inclusion See inclusion.
Residual material (residuum) Unconsolidated and partly weathered (physically and
chemically) mineral materials formed by the disintegration of consolidated rock in

place; includes saprolite (E.C.S.S. 1987h).

Ridged A long, narrow elevation of the surface, usually sharp crested with steep sides.
Ridges may be parallel, subparallel or intersecting.

Rill A narrow, very shallow, intermittent, often incipient water course having steep
sides. It presents no obstacle to tilling.

190



Riser  The short, steep break in slope that separates successive treads of a terraced
landform (Gary et al. 1972).

Rolling Long, very regular or smooth, often convex slopes with a cycle distance of about
0.5t0 1 km.

Salinity classes Five classes that represent the amount of soluble salts, expressed as
decisiemens per meter {dS/m) averaged over two depth ranges, 0-60 (upper root
zone) and 60-120 cm (lower root zone), in the soil (Eilers 1985). The classes are
nonsaline (<2 dS/m in the upper zone &/or <4 dS/m in the lower zone), weakly
saline (2-4 in upper &/or 4-8 dS/m in lower zone), moderately saline (4-8 in upper
&/or 8-16 dS/m in lower zone), strongly saline (8-16 in upper &/or 16-24 dS/m in
lower zone), and very strongly saline (>16 dS/m in the upper zone &/or >24 dS$/m
in the lower).

Salinity, soil The amount of soluble salts in a soil, expressed as electrical conductivity in
decisiemens per meter (dS/m) and measured by the saturated paste method or
equivalent.

Saltation A mode of sediment transport in which particles are moved progressively for-
ward in a series of short intermittent leaps, jumps, hops, or bounces along a sur-
face, eg. sand particles skipping downwind by impact and rebound along the
ground surface (Gary et ql. 1972).

Sand (i) As a particle size term: a size fraction between 0.05 and 2.0 mm equivalent
diameter, or some other limit (geology or engineering). (ii) As a soil term: & tex-
tural class with abundant sand sized particles (refer to Fig. 18).

Sandy A particle size class, used mainly at the Family level of taxonomy, in which the
texture of the fine earth includes sands and loamy sands, exclusive of loamy very
fine sand and very fine sand textures (see Fig. 18); coarse fragments occupy less
than 35% by volume.

Sandy-skeletal A particle size class characterized by 35% or more by volume of coarse
fragments with enough fine carth to fill interstices larger than 1 mm; the fine
earth fraction is that defined for the sandy particle size class.

Seep An area, generally small, where water, or another liquid such as oil, percolates
slowly to the land surface. Synonymous with spring where the flow of water 1s
substantial but includes flows that are very small (Gary et al. 1972).

Series, soil A category (or level) in the Canadian system of soil classification. This is
the basic unit of soil classification, and consists of soils that are essentiaily alike
in all major profile characteristics except the texture of the surface.

Shallow lithic See lithic,

Significant A major soil (or other feature) that is clearly subordinate (subdominant) to
the dominant. Minimum proportions are 15% if the significant soil is dissimilar
and limiting relative to the dominant, 20% if similar or nonlimiting. Maximum

percentages are 30 or 40% depending on proportions of dominant soils.

Simple unit A soil or map unit that is characterized, therefore dominated, by one major
soil or seil group (E.C.S.S. 19874a).
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Silt (i) As a particle size term: a size fraction between 0.002 and 0.05 mm cquivalent
diameter, or some other limit (geology or engineering). (ii) As a soil term: a tex-
tural class with abundant silt sized particles (refer to Fig. 18).

Slough A generic term used herein to refer to water bodies that occupy shallow un-
drained depressions. They may be intermittent or permanent (ie. lakes) but contain
standing water throughout most years.

Soil The naturally occurring, unconsolidated mineral or organic material at least 10 ¢m
thick that occurs at the earth’s surface and is capable of supporting plant growth.
Soil extends from the earth’s surface through the genctic horizons, if present, into
the underlying material to the depth of the control section (normally about 1-2 m).
Soil development involves climatic factors and organisms, conditioned by relief
and water regime, acting through time on geological materials, and thus modilying
the properties of the parent material (E.C.5.S. 1987h).

Soil drainage ciasses Seven classes that describe the overall natural drainage of soils,
taking into account factors of external (surface runoff) and internal (perviousness)
soil drainage in relation to supply of water. The classes from driest to wettest are
very rapidly, rapidly, well, moderately well, imperfectly, poorly, and very poorly
drained. Each describes water removal from the soil in relation to supply, and can
be equated with a range in available water storage capacity (E.C.S.S. 1983).

Soil map A map showing the distribution of soil types, classes, or other soil mapping
units in relation to the prominent physical and cultural features of the earth’s sur-
face.

Soil survey The systematic examination of an area in order to describe, classify and map
its soils. Soil surveys are classified according to the kind and intensity of the field
examination.

Solum (plural sela) The upper horizons of a soil in which the the parent material has
been modified and in which most plant roots are contained. It usually consists of
A and B master horizons.

Stones See coarse fragments.

Stratification The arrangement of sediments in layers or strata marked by a change in
color, texture, size of particles, and composition. Stratification usually means
layers of sediments that separate readily along bedding planes because of different
sizes and kinds of material or some interruption in deposition that permitted
changes to take place before more material was deposited.

Structure, soil The combination or arrangement of primary soil particles into secondary
particles, units, or peds. These peds may be, but usually are not, arranged in the
profile in such a manner as to give a distinctive characteristic pattern. The peds
are characterized and classified on the basis of size, shape, and degree of distinct-
ness into classes, types, and grades.

Supraglacial Situated or occurring at or immediately above the surface of a glacier or
ice sheet; said of till, drift, meltwater streams, etc. (Gary ef al. 1972).
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Taxadjunct A soil unclassified at the series level but enough like a classified series that
it is identified as that series for naming map and soil units. A taxadjunct is con-
sidered adjunct to but not part of the series for which it is named (E.C.S.5. 1987a).

Terraced . A surface form consisting of a riser and the horizontal or gently inclined sur-
face (tread) above it.

Till Unsorted and unstratified drift (morainal material) deposited by and underncath a
glacier without subsequent reworking by glacial meltwater (Gary et al. 1972).

Texture, soil The relative proportions of the various soil separates (mineral particles of
varying diameter) in a soil as described by the thirteen textural classes plus
modifiers (refer to Fig. 18).

Tilth The physical condition of soil as related to its ease of tillage, fitness as a secedbed,
and impedance to seedling emergence and root penetration.

Topography The physical features of a district or region, such as those represented on a
map, taken callectively; especially the relief and contours of the land. On most
soil maps topography may also mean topography classes which describe slopes ac-
cording to standard ranges of percent gradient.

Topsoil (i) The layer of soil moved in cultivation. (ii) The A horizon. (ii1) The Ah
horizon. (iv) Presumably fertile soil material used to topdress roadbanks, gardens
and lawans,

Tract A piece of land with recognizable landform, soil and vegetation features that can
be delineated as a polygon on a map. Tracts should be no smaller than 10 ha (25
ac) in size to be shown on 1:50 000 scale maps.

Tread The flat or gently sloping surface of natural, step-like landforms, as those of a
terraced landform (Gary et al. 1972).

Undulating A wave-like pattern of very gentle slopes with low local relief. Slope length
is generally less than 0.5 km and slope gradients are commonly 2-5%.

Value, color One of the three variables of color (Munsell system); expresses the relative
lightness of color, which is approximately a function of the square root of the total
amount of light.

Variant A soil which is dissimilar from all existing series but comprises less than 800 ha
may be designated as a variant of the most closely related, existing series (E.C.S.S.
1987a). The series name plus a modifier identify the variant which may then be
used in naming map/soil units.

Varve A distinct band representing the annual deposit of sedimentary materials, regard-
less of origin, likely in glacial waters. It usually consists of two layers, a thick
light colored layer of silt and fine sand laid down in spring and summer, and a
thin dark colored layer of clay laid down in the fall and winter.

Veneer A mantle of unconsolidated material too thin (usually less than 1 m) to mask the
minor topographic irregularities of the underlying material.
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Very-fine-clayey A clayey particle size class that has 60% or more clay in the fine earth
fraction.

Water table (groundwater surface or elevation) Elevation at which the pressure in the
water is zero with respect to atmospheric pressure.
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