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PREFACE 
The report of the soils of the Ste. Rose du Lac Area is one in the continuing series of 

reports devoted to the description of soils in Manitoba. Field studies of the 
characteristics and quality of the soils in. the Ste.Rose area (west half N.T.S. Map Sheet 
620) and field mapping of their distribution were initiated in 1963 and continued 
through 1964. Sampling and final correlation continued through part of 1965 and 
1966. The purpose of the report and map is to supply basic information about the soils 
of the area, their distribution, their capability for agriculture and forestry and their 
properties affecting engineering uses, urban development planning and recreational 
developments. 

This publication consists of two parts, a coloured soi1 map and the report. The soils 
were mapped and classified according to the System of Soi1 Classification for Canada 
(1974). Representative soils were sampled and analyzed SO that the soils could be 
evaluated for various uses. 

The survey of the Ste.Rose du Lac Map area was carried out at a reconnaissance or 
medium intensity scale of 1:126,720 or 1 inch to 2 miles. The soi1 map indicates the 
distribution and area of soi1 map units which are described in terms of soi1 series or 
phases of soi1 series wherever possible at this scale of mapping. Single map units 
described by the soils of a single series occur mainly within lacustrine and alluvial areas 
where the soils are often uniform over large continuous areas. 

In till landscapes, characterized by complex topography, the various kinds of soi1 
occur in intricate patterns which cari not be shown separately on the scale of mapping. 
Here, compound map units consisting of soils of two or more series are identified bya 
series symbol for each component, followed by a number representing the decile 
portion of that soi1 in the map unit. 

Mapping units are coloured on the map according to the dominant soi1 identified in 
each simple or compound map unit. A key to colour and symbol designation for each 
soi1 appears in a descriptive legend along the side of the map. A briefsummary of the 
soi1 properties, related landscape features and a generalized vegetation description 
typical of each soi1 in the map area is included in the map legend. 

The report is presented in four parts. Part one provides a general description of the 
area. Part two describes the physical features such as bedrock geology and surface 
deposits, relief and drainage, climate and vegetation that affect the development of the 
soils. Part three deals with factors affecting soi1 development, soi1 classification, 
correlation of the soils with adjacent map areas, the procedures used to map the soils 
and a detailed description of the physical, chemical and morphological features of the 
important soils in the map area. Part four presents an evaluation of the soils in the area 
for dryland and irrigation agriculture, ‘forestry and interpretation for various 
engineering properties related to urban development pjanning and recreational 
developments. 

Individual maps showing the relative suitability or limitation of soils for agriculture, 
forestry and engineering and recreation uses cari be developed by using the soi1 map 
and relative interpretive information contained in the various sections of the report. 

Four appendices are included in the report. The first contains a glossary of common 
terminology used in the report, the second is a listing of terminology used to describe 
soils, the third contains definitions of geological terms used to describe landforms and 
surface deposits and the fourth contains a series of guide tables that are used to rate 
soils for selected engineering and recreation uses. 
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SUMMARY 
The report on the soils of the Ste. Rose de Lac Area covers approximately 6,767 

square kilometers or 676 705 hectares in the central portion of the Westlake District of 
Manitoba (West half of National Topographie Series Map Sheet 62 0). The mapped 
area occurs within two physiographic divisions of the Interior Plains of Canada: The 
Manitoba Plain ranging in elevation from 244 to 330 meters and a small portion of the 
Saskatchewan Plain ranging from 330 meters to a maximum of 690 meters. 

Climate within the map area varies with physiographyand elevation but in general is 
subhumid, continental with 494 mm of annual precipitation and a mean annual 
temperature of about 2.2’C. There is a definite summer maximum of precipitation. 
The cool subhumid climate ofthe area results in forest growth typical of the Aspen-oak 
and the Manitoba Lowlands sections of the Boreal Forest Region. Aspen and oak 
interspersed with open grassland occurs throughout the southern half with varying 
amounts of white spruce and jack pine characterizing northern portions of the area. The 
somewhat cooler Riding Mountain Upland in the southwest corner of the map area 
supports mixed woods of spruce and aspen. 

The Ste.Rose map area is characterized by low relief with the exception of the steeply 
sloping Riding Mountain Escarpment. Surface drainage is poorly developed over 
most of the area. 

Extremely calcareous, loam textured, stony till derived dominantly from Paleozoic 
limestone forms the parent materials for 52 percent of the soils in the map area; deep to 
shallow sandy to clayey textured lacustrine sediments overlying the regional till 
comprise 35 per cent of the area (medium to moderately fine textured lacustrine 
veneers are dominant while clayey and sandy textures are minor in extent). Organic 
deposits, consisting dominantly of shallow fen peat caver 8.5 per cent of the area; an 
additional 2.5 per cent of the area is covered by medium to moderately fine textured 
alluvium and deep to shallow sand and grave1 outwash and beach deposits occupy two 
per cent of the area. 

Approximately 36 per cent of the Ste. Rose area is mapped as Chernozemic Black 
soils. An additional 10 per cent of the area is classified as Chernozemic Dark Gray. 
Less than one percent of the soils have deeply leached profiles deveioped under forest 
caver and are classified as Gray Luvisols. About 20 per cent of the soils in the Ste. Rose 
area are characterized by poor drainage and are classified as Gleysols. An additional 
eight per cent of the soils are SO poorly drained that peat accumulates to sufficient 
depth for their classification as Organic soils. Approximately two percent of the soils 
lack any genetic horizons and are classified as Regosols. About 53 per cent of the soils 
in the map area are characterized by very shallow profiles because of extremely 
calcareous parent materials. In cooler slightly more humid portions of the map area, 
well drained soils on these calcareous materials develop thin leached profiles classified 
as Brunisols. They caver 11 per cent of the area. 

Only 1.3 per cent of the soils in the Ste. Rose du Lac area are in Agricultural 
Capability Glass 1. These are deep, imperfectly to moderately well drained, medium to 
moderately fine textured soils which have no significant limitation for agricultural use. 
About 13 per cent of the soils are in Class 2, the major problem being wetness due to 
inadequate natural drainage, very slow interna1 drainage and topography. Approxi- 
mately three per cent of the soils are in Class 3. These soils are dominantly sand to clay 
textured Gleysolic soils in which drainage has been improved. Approximately 42 
per cent of a11 soils in the map area are in Class 4. Most of these soils are very stony and 
occur in areas of complex ridge and swale topography. Minor areas of soils are affected 
by salinity and 10w moisture holding capacity. About 16 per cent of the soils are in 
Glass 5 and may be improved for pasture and forage production. Limitations include 
low moisture holding capacity, poor drainage, salinity and stoniness. Glass 6 soils 
occupy 26 per cent of the map area and are suitable for use only as native grazing and 
hay production. Limitations consist of excessive stoniness and rockiness, poor soi1 
drainage, strongly sloping topography and salinity. About 1.6 per cent of the area is 
comprised of miscellaneous land types such as bedrock outcropping, recent beaches, 
flooded marshes or saline flats which have no potential for agriculture. 
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Organic soils comprise 8.5 percent of the map area and have little or no value for 
agriculture in their native state. About 1.1 percent of the organic soils would be placed 
in Class 3,0.3 percent in Class4,7 percent in Class 5 and about 0.1 percent in Class 6 if 
adequate drainage were provided. 

The soils were also rated as to their suitability for irrigation. Less than one percent 
of the soils are in Class 1 or very good for irrigation. These soils are medium textured 
and deep with good interna1 drainage. About 11 per cent of the soils are in Class 2 
having some problems related to drainage and relatively impervious subsoils. Class 3 
soils have fair suitability for irrigation and comprise two percent of the map area. They 
have significant limitations of low water holding capacity, impermeable subsoils and 
topography. 

Soils in Class 4 are poor to unsuitable for long term irrigation and comprise 75 
per cent of the map area. They have problems related to high water tables, low 
permeability, excess soluble salts, rapid permeability and topography. 

Forest capability of the minera1 soils in the map area rated according to their 
capability to grow commercial timber or pulp ranges from Class 3 to Class 7. Potential 
productivity on these soils rangesfrom 6.3 cubic meters per hectare per year to less 
than 0.8 cubic meters per hectare per year. The basic limitations to production are 
regional climate, nutritional problems associated with excessively high levels of lime 
carbonate in the soils, excessive wetness, droughtiness and salinity. Only 1.1 percent of 
the soils are in Class 3,24 percent are in Class 4 and 41 percent in Class 5. About 0.19 
per cent have very severe limitations to tree growth because of shallow depth of soi1 and 
excessive wetness and are placed in Capability Class 6. Soils in Class 7 caver 23 percent 
of the map area. Commercial tree growth on most of these soils is precluded because 
of excessive wetness. The organic soils in the map area range in capability from Class 5 
to Class 7. The majority of these soils, 8.4 per cent of the map area, are in Class 7 
because of excessive wetness. However, a minor area of Class 5 soils also occur. 
Current merchantable volume of forest in the Ste. Rose map area is considerably 
below the potential indicated by the capability classification. 

Most of the problems affecting the use of minera1 soils for engineering projects and 
the implementation of urban and recreation developments are associated with: 

(a) the high content of silt and clay or non-granular materials in the soils, 
(b) the high shrink-swell potential and slow to very slow permeability of the clayey 

soils, 
(c) the very stony conditions and irregular topography of the glacial till soils, and 
(d) the lack of adequate natural drainage and high water tables over large portions 

of the map area. 
Organic soils in the map area are very poorly drained and present additional 

diffïculty for engineering use related to high compressibility and low bearing strength. 
Present use of farm land in the study area ranges from ranching operations in which 

livestock are sustained mainly on native forage to a diversified type of farming, 
including livestock and grain to straight cereal grain production reflecting the 
capability of the soils in the area. Extensive portions of the map area remain as Crown 
land used mainly in its native state for grazing, forestry and wildlife management areas 
and for associated recreation activities. The main factors limiting agricultural 
development and more intensive use of these lands are stoniness and poor drainage. 

Recreation activities within the map area focus on the Riding Mountain area, set 
aside as a national park and water oriented and shoreline attractions associated with 
the larger water bodies. Extensive areas of land largely in their native state provide 
wildlife habitat and associated recreation activity. 



USING THIS SOIL REPORT 
This report contains a considerable amount of information on the soils, their origin 

and formation, classification and potential for various uses such as dryland 
agriculture, irrigation, forestry, engineering and urban and recreational development. 
It is presented in four parts, Part I providing a general description of the area; Part 2 
describing the physical factors affecting the formation of the soils; Part 3 deals with the 
factors affecting soi1 development, classification and description of individual soils 
and Part 4, an interpretive section evaluating the soils for various uses. The soi1 map is 
included in the pocket at the back of the report. 

TO assist the user to retrieve relevant soi1 information quickly the following steps are 
suggested: 

1. Locate the area of interest on the soi1 map. 
2. Note the map unit symbols that occur in the area of interest. Complex map 

symbols use deciles to indicate the proportion of each soi1 component in the map 
unit. 

3. Consult the map legend at the side of the soi1 map. Symbols are listed alphabeti- 
cally giving soi1 name and dominant texture, soi1 classification, generalized 
description of parent materials, dominant drainage and vegetation and a general- 
ized description of topography and stoniness. 

4. For interpretive information consult the appropriate section and tables in Part 4. 
For evaluation of engineering and recreation use, reference should also be made 
to the appropriate Guide Tables in Appendix D. 

5. For more specific information on the soils, consult Part 3 where each soi1 is 
described in alphabetical order according to soi1 name. Physical and chemical 
analysis are presented for representative soils. 

ERRATA 

Soi1 Map Legend 

-Ridgely Series (Rg)-The parent material description for this 
soi1 should read as follows: 
“Thin. vec~‘ srrong!~~ 10 B.TIICIW!I. ~~okareous, tmderarei~~,fine 
texlurrcl sedimenrs over/l.ing w0r.w rwrured cleposirs” 

-Soi1 phase definitions -the ,sym bol (P) for peaty surface layers 
and (sa) for saline soi1 conditions were omitted from the phase 
definitions. 

-Eroded Slopes (Er)-the color code for Er is incorrect on the 
soi1 map. 
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TABLE 1 
Summary of Soi1 Survey Coverage for Manitoba 

Map Project Name (Soi1 Report No.) 
Designation Status of Information 

DETAILED STUDIES AND SURVEYS 

- 
Area in Map Unit Scale of Land Evaluation 

HKtaRS Descriptiont Published Map: and Interpretationsfi 

Dl 
DD2 
l D3 
.D4 

D5 
.D6 
*Dl 

D8 
D¶ 
Dl0 

l Dl1 
l DI2 

Dl3 
Dl4 
Dl5 
Dl6 

*Dl7 
*Dl8 
*Dl9 

DD21 
l D22 

D23 
l D24 
l D25 
l D26 
l D27 
l DZ8 
l D29 
l D30 
l D31 
.D32 
l D33 
l D34 

Pasauia’ (No. II1 
Glenlea Rescarch Station2 

57.200 
541 

Morden Experimental Farm2 256 
Onanole2 768 
Soils of the York Factory Area 768 
McCreary Tile Drain Project* 64 
Brandon Experimental Farm’ 768 
Portage Potato Farm2 480 
Portage la Prairie’ (No. 17) I 13.200 
Morden-Winkler’ (No. 18) 7 1,424 
Deeo Lake2 
Thompson Environmental Study* 

1,400 
32 

Organic Soi1 Study of Alexander L.G.D.2 29,456 
Winnipeg Region’ 280,000 
Brandon Region’ 59,600 
Boissevain-Melita’ (No. 20) 262.9 12 
Carman 35,840 
Orr Lake2 20 
Pelican-Rock Lakti 14.080 
West Portage4 55,600 
Minnewasta’ 2.560 
Killarney2 4,600 
Matlock-Gimli-Riverton* 18.400 
Glenboroz 5,960 
Sandy Lake* 1,720 
Brokenheadî 10.432 
Rockwood* 12,928 
Oak Lake* 1.293 
Bird River2 2.560 
North Shore Lac du Bonnet’ 2.400 
Grindstonez 8,040 
Paint Lake* 2.880 
Cranberry Portage* 80 
Dauphin2 6.400 

RECONNAISSANCE SURVEYS 
RI South Wes~ern’.~ (No. 3) 
R2 South Central’ (No. 4) 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 
RI1 
RI2 
RI3 
RI4 
RI5 
RI6 
RI7 
RI8 
RI9 
R20 
R2l 
R22 
R23 
R24 
R25 
R26 

Winnipeg and Morrisi (No. 5) 
Rossburn and Virdenl (No. 6) 
Carberry’ (No. 7) 
West Lake’ (No. 8) 
Grandview’ (No. 9) 
N&on River Basin’ (No. 10) 
Fisher and Teulon’ (No. 12) 
Swan River’ (No. 13) 
South Eastern’ (No. 14) 
Lac du Bonnet’ (No. 15) 
Grahamdale’ (No. 16) 
Red Rose-Washow Bay’ (No. 19) 
Boissevain-Melita’ (No. 20) 
Ste. Rose’ (No. 21) 
Waterhen’ 
Swan Lake4 
The Pas) 
Grand Rapids’ 
Cormorant2 
Wekuskoj 
Pointe de Bois4 
Roseau River’ 
Red Deer Lake1 
Cross Lake and Norway House’ 

BIOPHYSICAL AND EXPLORATORY SURVEYS 
BI Lake Winnipeg, Churchill & N&on Rivers’ 

B2 Churchill Transportation Corrida? 
93 N.R.I.P.(Northem Resource Information 

Projecl) 54C3. 54D3. SE 114 64A4, 63P’. 53M4, 
53L’, 63H’, 53E4,63A’, 53D4, 52M4 

El Surface Deposits & Soils of Northern Manitoba2 
E2 Exploratory Terrain Study of Northern Manitoba 

and Southern Keewatin, N.W.T.2 

a. b, d 
a, b 
a. b 
a. b 
a 
a. b 
a. b 
a. b 
a, b. c 
a. b, c 
a. b 
a, b 
a, b 
a. b, c 
a, b, c 
a, b. c 
a. b 
a, b 
a. b 
a, b 
a. b 
a, b 
a. b 
a, b 
a. b 
a, b 
a. b 
a, b 
a, b 
a. b 
a, b 
a, b 
a, b 
a, b 

709,600 d 
967.600 d 

I .4 19.200 d 
1.372.400 d 

967,600 d 
592.800 d 
689,200 d 
224.000 b 
949,200 a, c 
3 16,000 a. c 
749.200 a. c 
764,800 a. c 
764.800 a. b 
704,400 a, b 
299.520 a, b 
658,800 a, b 
949,600 a, b 
599,200 a, b 
8 14.400 a, b 
800,000 a. b 
920.000 a. b 

I .400.000 a, b 
740,000 a. b 

45.200 a. b 
34,860 a. b 

6 15,200 a. b 

3,600.000 

179,000 
II.389,600 

1:63,360’ 
1:7.920’ 
1:12,000’ 
1:7,920’ 
1:63.360’ 
1:5,000 
1:7,920’ 
1:4.800’ 
1:20,000’ 
1:20,000’ 
1:6,000* 
1: I .ooo* 
1:63.360* 
1:20,000’ 
1:20,000’ 
1:20,000’ 
1:20,000~ 
I : 1,000’ 
1:200’ 
1:20,000 
1:20,000’ 
1:20.000’ 
1:20,000’ 
1:20,000’ 
1:20,000’ 
1:20.000’ 
1:20,000’ 
1:20,000’ 
1:20,000’ 
I:20,co0’ 
1:20.000’ 
1:20,000’ 
1:5.000 
1:2o,OQo 

1:125,000’ 
1:125,000’ 
1:125,000’ 
1: 125.000’ 
1: 125,OOOJ 
1:125:oc@ 
1: 125.000’ 
1: 1 OO.M)O’ 
1:100,000’ 
I: I25.000’ 
I : 125.000’ 
1:125,000’ 
1:125,000’ 
I:I 25,000’ 
I :40,000’ 
1: 125,000’ 
1: 125,0002 
1:125.000~ 
1:125,000’ 
1: 125.000’ 
I : 125.000* 
1: 125.000’ 
1: 125.0002 
1:63,3602 
1:31,680’ 
1: 125,0002 

1:250,000 and 
1:50,000’ 
1: 125.0002 
1: 125.0002 

1: 1,267.0002 
1: 1,000,000’ 

A 
A 
A 
U 
- 
A 
A 
A 
A. 1. E, U, R 
A. 1. E, U. R 
R 
- 
A 
A. E. U. R 
A. E. U. R 
A. 1. E. U. R 
A. E. R 
- 
A. E. R 
A. 1, E, U. R 
E. R 
E, R 
A. E. R 
E. R 
E. R 
A. E. R 
A. E. R 
A. 1 
A, E. R 
A. E. R 
A. E, R 
A. E, R 
A. E. R 
A. E, U. R 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. F 
A, F, R 
A. F. U. R, E 
A. F 
A, 1, E 
A. 1, E. F, R 
A 
A 
A 
A 
A 
A 
- 
A 
A 
A 

- 
- 

- 
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TABLE 1 (continued) 

*Statu~ of Information Code 
‘Published Report and Map 
Gterim Report and Map 
‘Preliminary Map and Legend 
dField Data Only 
sOut of Print 

*Net shown on map. 

fMap Unit Descriptions Code 
a-single series and phases 
b-serics complexes defined as to proportion 
c-series complexes undefined as to proportion 
d-associations 
e-biophysical units (materials and physiography) 
f-biophysical units (associations and complexes of associations) 
g-regional and physiographic units 

PUBLICATIONS AVAILABLE FROM: 
Published reconnaissance and detailed soi1 maps and 
from: (RI-RI& R24, Dl6. Dl9-34) 

Queen’s Primer 
200 Vaughan St. 
Winnipeg. Manitoba 
R3C IT5 

Published detailed soil maps and reports (Dl4. Dl$) 
available from: 

Municipal Planning Branch 
1418-405 Broadwav Ave. 
Winnipeg, Manitoba 
R3C 3L6 

:Published Map Base Code 
1 Photomosaic 
?Black and White Line 
‘Colored Line 

$lnterpretations Code 
A ~Agricultural Capacity 
E-Engineering 
F-Forestry 
1 -Irrigation Suitability 
U-Urban Planning and 

Community Development 
R-Recreation 

reports available Published Interim biophysical reports available from: 
(54C. 54D. 62P & 52M. 63A & 53D. 53M. 53L. 63P & SE%. 64A) 

Surveys and Mapping Branch 
Dept. of Renewable Resources and Transportation Services 
1007 Century St. 
Winnipeg. Manitoba 
R3H OW4 

Unpublished preliminary maps with legendsand other fielddataavailable 
from: 

Canada-Manitoba Soi1 Survey 
Room 362. E]lis Bldg. 
University of Manitoba 
Winnipeg. Manitoba 
R3T 2N2 
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PART1 

GENERALDESCRIPTIONOFAREA 
LOCATION AND EXTENT 

This report covers an area of approximately 
6 767 square kilometers, (2,620 square miles) or 
676 705 hectares (1,670,880 acres) located in the 
central portion of the Westlake district of Mani- 
toba. Dauphin Lake and portions of Lakes Mani- 
toba and Winnipegosis are major features of the 
map area occupying approximately 158 335 hec- 
tares thus reducing the land area reported on to 
5 18 35 1 hectares. The mapped area includes a11 of 
townships 23 to 34 and the lower portion of town- 
ship 35, a11 in ranges 13 to 18 west of the Principal 
Meridian. The location of the area with respect to 
other surveyed areas is shown in Figure 1. 

The map area covers the western portion of the 
Dauphin Lake map sheet (NTS 620) and includes 
the Municipality of Lawrenee, portions of the mu- 
nicipalities of Ste. Rose, Ochre River, Dauphin and 
Mossey River, part of the Local Government 
District of Alonsa with the remainder being com- 
prised of Unorganized Territory (see Figure 2). A 
small corner of the Riding Mountain National Park 
is included in the map area as part of Dauphin 
Municipality. 

HISTORY OF DEVELOPMENT 
The history of land settlement in this portion of 

Manitoba cari be divided into three periods. The 
first period began with the formation of the 
province of Manitoba in 1870 with early settlement 
starting slowly in 1871 and increasing in numbers 
up to 1900. During this period the open fertile lands 
in the Dauphin area were quickly occupied follow- 
ing initial entry by early Anglo-saxon settlers in 
1883. French and Belgium settlers began arriving in 
1891 from Quebec and Europe and settled in the 
area of Ste Rose and Laurier. This initial settlement 
was mainly by homestead with a few sales and some 
soldier grants. 

The second period from 1900 to 1930, following 
completion of rail access to the area, saw the influx 
of large numbers of Ukrainian and Polish immi- 
grants who opened the way for expansion of settle- 
ment into the stony bush country in the northeast 
and eastern portion of the map area. This settle- 
ment was mainly by means of homestead, increased 
sales and by the Soldier Settlement Board follow- 
ing World War 1. Many of these settlers have since 
migrated to better lands to the south.1 

‘Ellis, J.H.. “Land use Problems in the Interlake and Westlake 
High Lime Region in Manitoba,” 1964. Report prepared for 
the Soils and Crops Branch. Manitoba Department of Agri- 
culture and Lands Branch. Manitoba Department of Mines 
and Natural Resources. 

Statistics Canada Reports indicate that total 
population in the area rose rapidly from 3400 in 
1901 to a peak of 12,000 in 1921 from which, in 
recent years it has declined to about 8,000. In 1930, 
Federal jurisdiction over Manitoba lands ceased, 
and the Homestead Act was discontinued. Since 
that time and up to the present, virtually a11 land 
disposa1 has been by sale. This period also marked a 
decided halt in land settlement in the less attractive 
areas of the map sheet. 

Although the rate of agricultural development 
since 1930 has decreased, it has not stagnated and 
definite progress in the enlargement of total arable 
acreage has taken place during the last 30 years. A 
general trend is evident in the area for the 30 year 
period 1941 to 1971, of increases in farm size and 
cultivated hectarage and a reduction in the number 
of farms. 

In 1964, the proportion of land held as farms in 
the Ste. Rose map area varied from about 85 per 
cent in the better soils areas around Dauphin Lake 
to about 50 per cent of the land in the eastern and 
northeastern portions of the map area. By 1964 the 
average size of farm, holding in the better agri- 
cultural areas near Dauphin Lake was about 150 
hectares with about 60 per cent of this farm land 
being improved or under cultivation. In the north- 
eastern and eastern protions of the map area, the 
average size of farm holding was 325 hectares with 
only 15 per cent of this farm land being improved or 
cultivated. 

A large proportion of this area, about 60 percent, 
has remained under the control of the Crown or 
Local Government District. However, numerous 
areas under native grass and scrub are used as ranch 
or grazing lands, and accessible areas of upland are 
tut under permit to provide native hay. Such lands 
are available to the farmers and ranchers of the area 
through various kinds of grazing and hay leases and 
permits administered by the Provincial Govern- 
ment. These policies are designed to meet the needs 
of various users whether it be to provide an 
extensive land base for a ranching operation or 
supplementary forage or fodder from public lands 
for coordination with private holdings, as enlarged 
farm units. Public lands SO used for hay and grazing 
then contribute to agricultural production. 

The land resources found in the Ste. Rose map 
area vary widely in their suitability and ease of 
workability for agricultural use. As such they have 
affected the successful establishment of settlement, 
particularly in the early pioneer days. The most 
highly developed and intensively cultivated portion 
of the map area occurs around Dauphin Lake. It is 
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also the aiea which presented the least problems 
and difficulties to early settlement. 

In general, throughout the eastern and north- 
eastern portions of the map area the natural 
condition and limitation of the soi1 and certain 
physical features of the area have inhibited, retard- 
ed or favoured only partial conversion of the virgin 
soi1 areas to productive farm lands. Because of the 
natural problems associated with these portions of 
the map area agricultural pioneer conditions con- 
tinue to prevail over much of it today. 

At the present time, the main factors limiting the 
development and more intensive use of the area are 
stoniness, poor drainage and dense bush caver. 
With modern technology, stone-picking has, in 
many cases, become a mechanized routine part of 
the farm operation. Improved drainage in some 
instances cari be attained at the individual farm 
level; in other cases, drainage is best carried out by 
group action with government supervision or aid. 

Provincial programs under the Agricultural and 
Rural Development Act (ARDA) aimed at assisting 
farmers in land clearing have done much in the case 
of individual farmers to improve their land base. 
Bushland cari be converted under such programs 
into more productive pasture and hayland for beef 
cattle production. In some cases, the land under 
bush is also potentially good trop land that cari be 
broken when markets and commodity prices pro- 
vide sufficient incentive. Other government assist- 
ance has been available to farmers for the seeding 
down of land with low agricultural capability to 
perennial forage crops. 

POPULATION 
The population of the Ste. Rose area is 6,892 

based on the 197 1 Canada Census. This representsa 
density of about 1.3 persons per square kilometer of 
land surface. About 29 per cent live in the three 
major towns of Winnipegosis, Ste.Rose Du Lac and 
Ochre River and another nine per cent in small 
villages, hamlets and settlements. The remaining 62 
per cent of the population is rural, the average den- 
sity being about 0.8 persons per square kilometer. 

The distribution of the rural population varies 
greatly in different portions of the map area. The 
greater concentrations of rural population occur in 
the areas with a large percentage of cultivated land. 
These areas are found in the vicinity of Dauphin 
Lake and along the main transportation routes of 
the area. There are also concentrations of popula- 
tion associated with the Indian Reserves at 
Skownan at the south end of Waterhen Lake and 
at Crane River on Lake Manitoba. In about nine 
townships of land where very stony or wet condi- 
tions prevail, there is no settlement whatsoeuer. 

TRANSPORTATION, MARKETS AND 
INDUSTRIES 

In addition to the road network, rail access is 
provided in the southwest corner ofthe map area by 
the Canadian National Railway line to Dauphin. 
The central portion of the map area east of Dauphin 
Lake is served by a secondary rail line branching off 
the main line at Ochre River. Provincial Trunk 
Highway No. 5, the main highway to the map area 
from the southern portion of Manitoba crosses the 
southwestern corner of the map area en route to 
Dauphin. 

A network of secondary roads serves the south- 
ern and western portions of the map area and 
provides access the the eastern side of Lake 
Manitoba via a causeway and bridge at The 
Narrows. The more densely populated portions of 
the Ste. Rose area are well supplied with roads. 
Portions of the map area with no settlement or only 
sparse population have limited transportation facil- 
ities. Transportation facilities to uninhabited por- 
tions of the area are gradually being improved by 
the construction of fores@ access and fireguard 
roads (see Figure 2). 

Most of the agricultural products within the map 
area are transported to markets and processing 
plants outside the map area. The community of 
Dauphin, situated a few miles to the west of the map 
area serves as the major distribution and service 
tenter for the region. A feed mill, alfalfa plant and an 
abattoir provide markets for some of the agricul- 

TABLE 2 
Population of Towns, Villages and Settlements in the Ste. Rose Area 

Winnipegosis** 
Ste. Rose Du Lac** 
Ochre River 
Crane River IR51 
Waterhen IR45 
Makinak 
Ste. Amelie 
Shergrove 
Valpoy 
Paulson 
Million 
Magnet 

963 
1,330 

313 
136 
306 

less than 50 
less than 50 
less than 50 
less than 50 
less than 50 
less than 50 
less than 50 

Oak Brae 
Toutes Aides 
Rorketon 
Meadowlands 
Meadow Portage 
Waterhen 
Skownan 
Methley 
Kergwenan 
Weiden 
Moose Bay 

less than 50 
less than 50 
less than 50 
less than 50 
less than 50 
less than 50 
less ihan 50 
less than 50 
less than 50 
less than 50 
less than 50 

*Statistics Canada, 1971. 
Population cif Manitoba, 1971. 

**Manitoba Health Services Commission - Registration Files. 
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tural produce of the area. Three dairies provide 
processing facilities for dairy produce of the area. A 
large cattle auction mart situated in Ste. Rose Du 
Lac provides a marketing facility for the feeder 
cattle industry based on ranchingtype operations to 
the east and north of the town. Cattle corne into the 
auction mart from over a 30 kilometer radius of Ste 
Rose. A creamery, cold storage plant and egg 
grading facilities also operate at Ste.Rose. 

The fishing and lumber industries are important 
to the local economy but are based largely on 
terrain to the north of the map area. Fishing is 
mainly on Lake Winnipegosis with fish receiving 
stations operating winter and summer. Smaller 

receiving stations also operate on Lake Manitoba 
and Waterhen Lake. The main species caught are 
whitefish, pike, pickerel and sauger. A cold storage 
plant at Winnipegosis services the fishing opera- 
tions and lumber and forest products plants provide 
employment and a market for the forest industry. 

Recreation and tourism industry has increased in 
importance in recent years. The region’s network of 
roads and highways offers easy access to fishing and 
recreational areas around The Narrows of Lake 
Manitoba, at Dauphin Lake and on the Waterhen 
Lake and Waterhen River. Good hunting is found 
throughout the area. 
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PART2 

FACTORSAFFECTINGSOIL 
FORMATION 

The principal factors affecting soi1 formation and 
development are climate, vegetation, parent mate- 
rial, relief and drainage. The type of soi1 formed at 
any one place depends upon the interaction of these 
factors, the length of time they have been operative 
and any modification resulting from the work of 
man. 

GEOLOGY AND SOIL PARENT MATERIAL 
A surface mantle of unconsolidated rock mate- 

rials covers the bedrock formations throughout 
most of the Ste. Rose area. These unconsolidated 
materials are composed of rock fragments gouged 
out, picked up and transported by the continental 
ice sheets which covered the map area in Pleistocene 
times. As these huge glaciers melted, the rock 
materials contained therein were deposited as 
glacial drift in various forms. Together with the 
melting of the ice sheets a11 but the extreme south- 
west corner of the map area was inundated by 
Glacial Lake Agassiz. The drift deposits from the 
ice sheets, lacustrine deposits of Lake Agassiz and 
local areas of recent alluvium and organic deposits 
constitute the parent materials from which the soils 
have been developed. 

Geology of the Underlying Rocks 
Underlying the Ste. Rose area is a thick sequence 

of Post Cambrian sedimentary rocks of Paleozoic 
and Mesozoic age. On the basis of geologic age and 
differing lithology the bedrock formations have 
been divided into the various formations shown in 
Figure 32. The bedrock formations trend in a general 
northwest-southeast direction and dip gently to the 
west and southwest SO that the oldest rocks are 
exposed in the northeastern portion of the area. 

Paleozoic limestones and dolostones of Silurian 
and Devonian Age outcrop to the north, northeast 
and east of Dauphin Lake3,4,5. TO the south and 
west of this area the Paleozoic rocks are covered by 
sandstones, shales and evaporites of Jurassic 

2Geological Map of Manitoba. Map 79.2. Manitoba Minera1 
Resources Division, Manitoba, Dept. of Energy and Mines. 

‘Tyrell, J.B. 1892. Report on Northwestern Manitoba with 
Portions of the Adjacent Districts of Assiniboia and Saskat- 
chewan; Geol. Survey of Canada, Annual Report 1890-91 
Pt.E. 

‘Goudge, M.F. Limestones of Canada, Their Occurrence and 
Characteristics Pt. V. Western Canada (1944) Publication 8 Il. 
Canada Dept. of Mines and Natural Resources, Mines and 
Geology Branch, Ottawa. 

5Baillie, A.D. Publication 49-2, SO-l, and SI-6 Manitoba Dept. 
of Mines and Natural Resources, Mines Branch. 

Age6,7,8. The Jurassic beds form a wedge shaped 
deposit, thicker to the southwest and thinning out 
to the north and east of the Dauphin Lake. No 
surface exposures are known of the Jurassic rocks 
as the expected outcrop belt is covered by uncon- 
solidated materials. 

Younger Cretaceous shales underlie the Manitoba 
Escarpment in the extreme southwest corner of the 
map area. These shale bedrock formations are 
covered with deep drift deposits and outcrop only in 
a narrow belt along the base of the escarpment. The 
escarpment formed along these rock formations is 
attributed to the hard siliceous shales of the Riding 
Mountain (KRM) formation which are much more 
resistant to erosion than the softer underlying shales 
and sandstones. 

Other rock formations found at lower depths and 
outcropping to the north and east of the map area 
are limestones and dolostones of the Ordovician 
period and granitic and volcanic rocks of Pre- 
cambrian Age. As the continental ice sheets moved 
in a southerly direction, these rock formations have 
a11 contributed materials to the surface deposits of 
the Ste. Rose map area. Because of the direction of 
ice movement, shaly materials are not found in the 
surface deposits east of the surface contact of the 
Cretaceous shale beds. 

Surface Deposits and Physiographic Areas 
The physiographic areas and the distribution of 

surface deposits in the Ste.Rose map area are shown 
in Figure 4. The terrain of the Ste.Rose map area lies 
entirely in the Interior Plains Physiographic Region 
of Canada. 

Portions of two major physiographic divisions 
occur in the map area, the Manitoba Plain and the 
Saskatchewan Plain. The entire area was glaciated 
during the Pleistocene Age and subsequent to the 
melting of the ice some 12,000 to 9,000 years before 
present, Glacial Lake Agassiz inundated a11 but a 
small portion in the southwest corner of the map 
area. The Manitoba Plain occurs as a smooth, level 
to gently undulating area occupying those portions 
of the map area lying within Glacial Lake Agassiz. 

6Stott. D.F. 1955. The Jurassic Stratigraphy of Manitoba. 
Manitoba Mines Branch Publ. 54-2. - - 

rWickend&, R.T.D., 1945. Mesoioic Stratigraphy of the 
Eastern Great Plains, Manitoba and Saskatchewan. Geol. 
Sur~., Canada, Mines 234. 

*Davies, J.F., B.B. Bannatyne, G.S. Barry and H.E. McCabe, 
1962. Geology and Minera1 Resources of Manitoba, Mines 
Branch, Dept. of Mines and Natural Resources. 
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Tp.35 

TP.34 

Tp.33 

TP.32 

TP.31 

MESOZOIC 
Cretaceo”s 

Upper cretaceous 

shale. Coulter Member-soft gray ben- 
tonitic clayey siltstone and shale. 

Vermulion Rwer Formabon: Morden Mem- 

m Meiber-gray calcareous s’peckled 
ber black carbonaceous shale Boyne 

shale and carbonaceous shale, Pembina 
Member-thinly interbedded carbon- 
aceous shale, bentonite, and bentonitlc 
shale. 

Favel Formatlon: calcareous speckled 

m “oil shale.” 
shale, rmnor hmestone. bentonite and 

Upper and Lover Cretaceous 

Ashvllle Formation: dati gray car- 

B bentonite 
bonaceous shale, miner sand, silt and 

Lower cretaceous 

Swan River Formation: s??dstone. in 
m plxsggn;;e,comtrc, kaoltnltic shale. 

Jurasslc 

Amaranth Formation: red argillaceous 
dolomitic siltstone and sandstone 
overlain by gypsum or anhydrtte. Reston 
Formation limestone and dolomite. 
shale interbeds. Melita Formation: fine- 
grained sandstone. variegated shale. 
mmor limestone. 

PALEOZOIC 

Devonian 

Upper and Middle Devonian 

So~r~s River Formatlon: sequence Of 
basa1 red shale. argillaceous micrite, 
complex facies of hmestone and 
dolomite. 

Middle Devonian 

Dawson Bay Formation: sequence Of 
basa1 red shale. bituminous dolomite. to 
red 10 gray fosslllferous CalCareOLIS 
shale, highly fosslllferous coral stroma- 
toporoid limestone (high-calcium). 

Elm Point Formation: hlgh-calcrum 
Wmnipegosis Formation: 

lower member-dolomlte. upper mem- 
ber-thin mter-reef bituminous lam- 
inates or thick reefal carbonates (Dwlr). 

FIGURE3 
Bedrork formations under/Iiny rhe Sre. Rose Map Area. 
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PHYSIOGRAPHIC DIVISIONS 

D. Manitoba Plain 
D 1 Interlake Plain 
D 2 Westlake Plain 

.1 Westlake Till Pla~n 

.2 Dauphin Lake Plain 

E. Saskatchewan Plain 
E 1 Riding Mountain Upland 

.l Riding Mountain 

.2 Aiding Mountain Escarpment 

SURFACE DEPOSITS 

Glacial Deposits 

Thick loamy fluted and intersected water 
worked ground moraine. organic 

moramal veneer, overfimestone bedrock 

Thick loamy drumlinized and strongly 

m deposits in valleys 
mtersected ground moraine, organic 

v+t moraine 
Thlck loamy hummocky to rolling end 

Thin, moderately fine textured water 
worked. ground moraineoverfyingloamy 
ground moraine 

Lacustnne Deposits 

Ej Fine Textured 

and moderately fine textured 

Medium and fine textured lacustrine 
deposits. underlain by shaly clay till and 
shale bedrock 

Alluvial 

pc?j 

Residual 
Rock Outcrop 

Organic 

El 

FIGURE4 
Surface deposits and physiographic subdivisions in the Ste. Rose Area. 
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In the extreme southwest corner of the map area, 
the steeply sloping to hilly terrain of the Saskat- 
chewan Plain rises abruptly above the Manitoba 
Plain. 

The Manitoba Plain portion is divided into three 
distinctive areas based on landforms and nature of 
the surface deposits; 

l the Interlake Plain (Dl), 
l the Westlake Plain (D2.1), 
l the Dauphin Lake Plain (D2.2). 
The Interlake and Westlake Plains occur between 

244 and 278 meters above sea level (m a.s.1.) as a 
gently undulating area of ground moraine consist- 
ing of medium to moderately fine textured extreme- 
ly calcareous till. This till is derived dominantly 
from the underlying Paleozoic limestone with the 
inclusion of small amounts of granitic and volcanic 
materials from the rocks ofthe Precambrian Shield. 
The depth of till throughout this area is variable, 
generally being of greater depth in areas underlain 
by Jurassic rocks (see Figure 3). They are shallower 
in the portions of the map area underlain by the 
Devonian and Silurian formations where at several 
places the limestone and dolostone rocks outcrop at 
the surface or are covered by only a thin veneer. 
Extensive areas of this ground moraine are charac- 
terized by a distinctive, low, ridge and swale topo- 
graphy with a general north to south pattern on the 
east side of the map area. This changes to a north- 
east to southwest direction in the northwestern 
portion. 

The topographie pattern is much more pro- 
nounced in the Interlake Plain and the northern 
portion of the Westlake Plain where long broad 
drumlinized or fluted ridges about 0.4 to 0.8 
kilometers wide are separated by broad swales up to 
0.8 kilometers wide. In this area strongly intersect- 
ing ridge and swale microtopography is super- 
imposed on the broad drumlinized ridges (Figure 
5). 

Local areas of lacustrine deposits are found 
between 255 and 263 meters a.s.1. east of Lake 
Dauphin and north to Lake Winnipegosis. Many of 
these deposits are thin and occur as discontinuous 
veneers overlying the glacial till in the area. Minor 
Sand and grave1 beach ridges resulting from wave 
action by the receding waters of glacial Lake 
Agassiz occur at scattered locations throughout the 
till plain. 

Following the retreat of the continental glacier 
from this area, the surface of the ground moraine 
was modified by wave action in Glacial Lake 
Agassiz. The most intense water working occurred 
in the shallower waters as the lake levels gradually 
lowered during the final stages of Lake Agassiz. The 
scouring action of the waves on the till surface 
resulted in these features: 

(1) 

(2) 

Textural differentiation with respect to topo- 
graphie position in the low ridge and swale 
portions of the till plain. The ridges are 
usually more gravelly or stony and the sur- 
face of the depressions is generally fine tex- 
tured and appears to have a thin lacustrine 
overlay on the till. 
The occurrence of an erosion surface as 
indicated by a more or less continuous layer 
of cobbles and stones at or near the surface, 
in many of the soils of the till plain. In many 
instances the surface of such areas appears 
relatively stone-free as a result of the deposi- 
tion of thin layers of finer textured materials 
during subsequent inundation. 

The Dauphin Lake Plain occupies that portion of 
the Westlake Plain surrounding the north and 
northeast slopes of The Riding Mountain section of 
the Saskatchewan Plain (Figure 6). The Upper 
elevation of the Dauphin Lake Plain is marked by a 
prominant north and east facing escarpment and a 
series of well developed grave1 beaches at about 330 
m a.s.1. This physiographic area is characterized by 
level to gently sloping lacustrine and alluvial 
deposits, thin lacustrine veneers overlying till, areas 
of severely water worked ground moraine and 
numerous sand and grave1 beach ridges. Deeper 
lacustrine deposition occurs in the central portions 
of the Plain and at lower elevations. At higher eleva- 
tions and at peripheral positions in the plain the 
surface deposits are thin lacustral sediments over- 
lying glacial till. Although medium textured lacus- 
trine deposits aredominant, fine textured lacustrine 
materials occur south of the Vermillion River on the 
west side of the map area. 
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Outcroppings of extremely calcareous glacial till 
in the form of severely water worked ground 
moraine occur locally at higher elevations on the 
Plain, Cobble and grave1 lenses and extremely stony 
conditions are common at or near the surface of 
these areas and thin sand and grave1 beaches have 
been thrown up against the sides of the higher till 
ridges by wave action and erosion in Glacial Lake 
Agassiz. 

Thin, lacustrine overlays as pockets of sand are 
common in these till areas. Many of the glacial till 
areas adjacent to the Escarpment, although having 
similar basic properties as the high lime till mate- 
rials of the Interlake and Westlake Till Plain differ 
in that they are affected by seepage fromthe slopes 
of the Riding Mountain. As a result, this till often 
contains many, strong brown coloured limonite 
concretions and varying amounts of gypsum 
crystals. 

FIGURE 6 
L.evel terrain associated wirh the Dauphin Lake Plain 

looking sourh to rhe Riding Moumain Escarpmenr 

Recent alluvium occurs as terrace and flood plain 
deposits adjacent to the major rivers and creeks 
draining into Dauphin Lake. Although these mate- 
rials are variable in texture they are dominantly 
medium and moderately fine-textured. Along the 
lower edge of the Riding Mountain escarpment, 
alluvial deltas are common, the materials being 
carried in and deposited by small streams. Numer- 
ous grave1 beaches cross the Dauphin Lake Plain 
trending in a general northwest to southeast direc- 
tion. These beaches are parallel to the escarpment 
and are usually at right angles to the fa11 of the land. 
The ridges have been tut through at several 
locations by the flood plain deposits of the larger 
rivers. 

The topography of the Dauphin Lake Plain 
ranges from gently sloping in areas of lacustrine and 
alluvial deposition to undulating in the till areas. 
Most of this area is imperfectly drained. 

The Saskatchewan Plain portion of the map area 
is represented by the Riding Mountain Upland 
physiographic subdivision. This area occurs above 

the 330 meter contour in the southwest corner of the 
map area and consists of a plateau-like upland 
characterized by moderately rolling to hilly end 
moraine deposits with local areas of hummocky 
ground moraine, dead-ice moraine and glacio- 
fluvial deposits. The glacial till is moderately 
calcareous and is derived from materials of shale, 
limestone and granitic rock origin. Surface drain- 
age is rapid over most of this hilly area. The Riding 
Mountain is separated from the surrounding low- 
lands by a steeply sloping to very hilly escarp- 
ment area between 330 and 690 meters a.s.1. This 
escarpment area descends from the plateau of the 
Riding Mountain in a series of step-like terraces 
reflecting the topography of the underlying bed- 
rock. Considerable slumping which occurs along 
the escarpment results from slippage of some of the 
bedrock formations. The escarpment in this area is 
broken by deeply incised V-shaped ravines and river 
valleys. 

The surface deposits of this escarpment area are 
extremely complex. At higher elevations, moder- 
ately calcareous till with varying amounts of shale 
content occur in conjunction with thin till deposits 
overlying shaly clay till or shale bedrock. The 
drainage channels through these materials contain 
colluvium and minor amounts of alluvium. 

The lower portion of the escarpment occurs 
below the highest level of former Glacial Lake 
Agassiz. As a result it is characterized by wave-tut 
terraces, beach and outwash deposits and thin 
lacustrine deposits overlying till or shale bedrock. 
Alluvial fans and terraces are associated with 
numerous streams. Till deposits at this elevation are 
severely water-worked and deep gravelly lags are 
common, often with concentrations of large bould- 
ers or erratics at or near the surface. 

RELIEF AND DRAINAGE 
The principal relief and drainage features of the 

Ste.Rose map area are shown in Figure 7. 
The area is characterized by generally low relief, 

with the exception of the Riding Mountain Escarp- 
ment in the southwestern corner of the map area. 
Elevations range from a maximum of 690 meters 
a.s.1. in the Riding Mountain to 244 meters a.s.l., 
the average level of Lake Manitoba to the east. 

Local relief in the Riding Mountain area is 
moderately high with elevation differences being 
generally less than 60 meters. The Riding Mountain 
Escarpment is characterized by high relief as in 
some areas the rate of fa11 exceeds 74 meters per 
kilometer. The steeper portions of the escarpment 
are deeply incised by numerous V-shaped ravines 
tut through the surface deposits and into the shale 
bedrock. 

Elevations in the Dauphin Lake Plain section of 
the Manitoba Plain range from 330 meters a.s.1. at 
the foot of the escarpment, falling to the east and 
northeast, to 255 meters a.s.1. near Dauphin Lake, 
an average rate of fa11 of 5 meters per kilometer. The 
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Tp.31 

Tp.30 

Tp.29 

Tp.28 

Tp.27 

Tp.26 

Tp.25 

Tp.24 

Tp.23 

R.18 R.17 R.16 R.15 R.14 R.13 

FIGURE 7 
Principal reliqf ad drainag+arures qf the Ste. Rose area 
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relief of this level to gently sloping lacustrine plain is 
broken by low beach ridges and by several expo- 
sures of ground moraine. 

The Interlake Plain and the Westlake Till Plain 
portion of the map area occurs between 278 and 244 
meters a.s.l. This area is characterized by undulat- 
ing low ridge and swale topography trending north- 
south on the east side of the map area and in a 
northeast-southwest section in the northwest por- 
tion of the map area. In the northern half of the area 
mapped, the terrain assumes a more pronounced 
drumlinized pattern on which is superimposed a 
strongly intersecting pattern of minor lineaments. 

Drainage in the area is helped by a network of 
streams contributing to Dauphin Lake which in 
turn drains into Lake Winnipegosis via the Mossey 
River. Lake Winnipegosis drains through the West 
Waterhen River to Waterhen Lake and via the 
Waterhen River into Lake Manitoba. 

Surface drainage is poorly developed over a large 
part of the area. The underlying bedrock forma- 
tions have affected the surface drainage in some 
sections. The portion of the map area underlain by 
Devonian limestones (see Figure 3) is channeled 
throughout its length by small lake filled linear 
depressions and by parts of lakes Winnipegosis and 
Manitoba. Dauphin Lake, the third largest body of 
water in the map area occurs in a belt of softer, more 
erosive Jurassic rocks. 

Terrain adjacent to many of the lakes in the area 
is very flat SO that in wet seasons a small increase in 
lake levels inundates large areas of shoreline often 
being utilized for native hay and pasture land. The 
ridge and swale relief pattern acts as a natural 
barrier to free drainage in the eastern and northern 
portions of the map area, as most of the ridges run 
nearly perpendicular to the general slope of the 
land. Runoff from the ridges collects in the adjoin- 
ing swales or in the larger swamps or intermittent 
lakes. These ponded waters may be removed by 
evaporation, transpiration by meadow and swamp 
vegetation and by slow percolation through the 
overburden of till and organic deposits to escape 
through fissures and solution channels in the 
underlying bedrock. The amount of runoff ponded 
has not been suffïcient to cause overflow and the 
cutting of many natural channels. 

Drainage of the southwestern part of the map 
area is complicated by inflow of water from the 
escarpment and land areas to the west. Although 
surface drainage of large portions of the escarp- 
ment is rapid, impeded drainage and seepage are 
noted in the areas of rougher slump and bedrock 
controlled topography. Jackfish Creek, Kerosene 
Creek and the Ochre River flow into Dauphin Lake 
carrying waters from this escarpment area. Water 
from the west flows into Dauphin Lake via the 
Valley, Wilson and Vermillion Rivers. The Turtle 
River and Hanson Creek transport waters from the 
Westlake Plain south of the map area. 

Also important in the surface drainage of the area 

are the many well defined beach ridges which retard 
or inhibit the development of normal drainage. 
These sand and grave1 beaches extend across the 
direction of general slope of the land between the 
main Campbell strand lines at the toe of the escarp- 
ment and the shores of Dauphin Lake. 

The stream and creek flow from the escarpment is 
often affected by flash runoff waters derived from 
snow melt and summer storms and SO causes 
temporary flooding of lower lying terrain to the 
north and east. As these runoff waters emerge from 
the escarpment area they also wash shale, Sand, 
grave1 and cobbles into the stream beds and then 
downstream into connecting drainage channels. 
Upkeep and maintenance of these drainage installa- 
tions is difficult and costly. In addition, much 
damage to existing ditches and bridge structures by 
washouts frequently occur. 

Only limited drainage improvement in conjunc- 
tion with road construction has been carried out in 
the less densely populated eastern and northern 
portions of the map area. Extensive drainage 
systems have been constructed in the southwestern 
corner of the map area where more intensive 
agriculture is practiced. The runoff waters along the 
escarpment into the Ste. Rose, Ochre River and 
Laurier areas are collected and routed northward 
through improved intermittent runways and chan- 
nels to finally empty into Dauphin Lake. The 
possibilities of improved control of runoff waters 
from the escarpment is under study and undoubt- 
edly more control structures Will be built with the 
passage of time. 

CLIMATE 
In relation to world-wide climatic conditions, the 

Ste. Rose map area lies within the region designated 
by Koppen as Dfb9, a region located in the tenter of 
the continent at a great distance from the oceans and 
beyond their moderating effect on temperature. In 
the Ste Rose area, summer temperatures are higher, 
winter temperatures are lower and the annual 
temperature range much greater than the world 
average for latitudes where Dfb climates occur. 

The general climate prevailing over this area of 
Manitoba is indicated by meteorological records 
for Dauphin located a few miles to the west of the 
map area. TO further substantiate temperature data 
from established climatological observation sta- 
tions and to supply reliable interpretations of 
climatic data for areas where this information is 
quite sparse, a computer program, using a 10 term 
mode1 has been developed for estimating mean 
monthly temperature and several derived variables 
for any point on the Canadian Great Plainslo. 

gKoppen, W. and Geiger. Handbunch der Klimatologie, Bond 1, 
Teil C. Gebuder Bomradger, Berlin, 1930. 

loWilliams, G.D.V. and W.R. Sharp. 1967. A program to esti- 
mate normais oftemperature and related agroclimaticelements 
for locations on the Canadian Great Plains Tech. Bull. 11. 
Agrometeorology Sect., Can. Dept. Agr., Ottawa. 
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Climatic data recorded at Dauphin and the esti- 
mated mean monthly temperature for five geo- 
graphie locations in the map area, are given in Table 
3. The last set of data in Table 3, (Lat N 50 degrees 
46’ Long W 99 degrees 50’) for a point approxi- 
mately twelve miles south of the map area in the 
Riding Mountain National Park are included to 
show the elevation effect on climate. 

Temperature 
The mean annual air temperature for the Ste. 

Rose Du Lac region is about 2.2OC. July is the 
warmest month with an average temperature of 
19.5O C, ranging from a maximum of 26.1” C to a 
minimum of 12.9’C. January is the coldest month 
with an average temperature of - 17” C, and a range 
from -12.5”C to -21.9” C. The estimated mean daily 
maximum and minimum temperatures for the five 
locations in the map area are very similar to the 
actual data from Dauphin and show that there are 
only slight decreases in temperature from south to 
north within the map area. The estimated data from 
the point in Riding Mountain National Park are 
indicative of the temperature change with increas- 
ing elevation. These data indicate that the 330 
meters difference in elevation between the Mani- 
toba Plain and the Riding Mountain is accom- 
panied by a decrease of about 2.5O C in mean annual 
temperature. 

Precipitation 
The area has a subhumid climate with approxi- 

mately 494 mm annual precipitation. Approxi- 
mately 370 mm of precipitation falls as rain during 
the period of April to October and about 138 mm 

falls as snow during the winter. June is the wettest 
month with 96.8 mm of precipitation and February 
is the driest mon’th with 19.1 mm. The average 
annual water deficiency (10 cm storage assumed) is 
about 10 cm”. Although no long term precipitation 
records are available for the Riding Mountain 
portion of the map area, short-run records of 
summer precipitation in the Riding Mountain 
National Park indicate that these hilly uplands 
receive slightly more rainfall than the surrounding 
areas. As temperatures are cooler at these areas of 
higher elevation, the more humid climate resulting 
from increased rainfall and lower temperatures is 
reflected in the dominante of forest vegetation. 

Other climatic factors 
Table 4 presents climatic data on frost-free 

periods, length of growing season, growing degree 
days and corn heat units for Dauphin. Also 
included are the estimated dates and duration of 
these periods for five geographic locations in the 
map area and for one point in the Riding Mountain 
National Park. Growing season length is indicated 
by the frost-free period base 0°C and base -2.5”C 
for a “killing frost”. The length of season above 
5.5”C, or the vegetative period, is the time from 
when the annual curve of daily mean temperature 
rises above 5.5’C in the spring until the time when it 
falls below 5.5OC in the fall. The base 5.5”C is used 
because it is considered as a temperature below 

“Chapman, L.J. and D.M. Brown. The Climates of Canada for 
Agriculture, Report No. 3, 1966. The Canada Land Inventory, 
Dept. of Forestry and Rural Development, Canada. 

TABLE 3 
Mean Monthly Temperature, Total Precipitation and Snowfall at Dauphin’ and 

Estimated Mean Maximum and Minimum Temperature at Six Locations* 
Dauphin A.’ Lat.N.51”3’ Lat N.513100 Lat.N.51°0’ Lat.N.Sl”23’ Lat.X.51039 Lat.N.50’46’” 

Lat. N. 51°6’ Long. W. lOO”3’ L0ng.W.99~ 12’ l.ot1g.Iv.99~31’ Long.W.99°43’ Long.W.99”35’ L0ng.W.99~56 10ng.W.99~58 
304m a.s.1. Elev. 280 m Eh. 263 m Elev. 297 m Elev. 263 m Elev. 256 m Elev. 659 m 

a.s.l. a.s.1. a.s.1. a.s.1. &S.l. a.s.1. 

Total Man Daily Mean Da~l> Mean I>ail\ Mean Daily Mean Dail> Mean Dail! Mean Daily 

ppt”. Snow’ Temp. Max. Mi”. Max. Mi”. Max. Mi”. Max. Mi”. Max. Mi”. Max. Min. Max. Mi”. 
mm cm “C “C oc oc oc “<‘ “C “C “C “C “C “C “C “C “C 

Jan. 25.1 24.9 -17.8 -12.5 -21.9 -13.3 -23.3 -13.3 ~23.3 -13.3 -23.3 -13.9 -23.3 -13.9 -23.9 -14.4 -25.0 
Feb. 19. I 18.8 -14.8 -9.5 -20.3 -10.0 -217 -10.0 ~21.7 -10.0 -21.1 -10.0 -21.7 -10.0 -21.7 -11.1 -22.8 
March 29.7 24.6 -8. I -2.7 -13.5 -2.8 -14.4 -2.2 -14.4 -2.2 -14.4 -2.8 -14.4 -2.8 -14.4 -4.4 -16.7 
April 26.4 12.7 2.8 8.5 -2.8 8.3 -2.8 8 9 -2.8 8.9 -2.8 8.3 -2.8 8.3 -3.3 6.7 -5.0 
M~Y 48.8 4.1 10.8 17.5 4.0 17.2 4.4 17.8 4.4 17.8 4.4 17.2 4.4 17.2 3.9 16.1 2.8 
JU”e 96.8 0.0 15.7 21.9 9.4 22.2 9.4 22 2 9.4 22.2 9.4 22.2 9.4 22.2 9.4 20.0 7.8 
July 63.2 0.0 19.5 26. I 12.9 26.1 12.8 26. I 12.8 26.1 12.8 25.5 12.8 25.5 12.8 24.4 II.1 
Aug. 62.2 0.0 17.9 24.5 II.2 24.4 Il.7 24.4 Il.7 24.4 11.1 24.4 11.7 24.4 II.1 23.3 8.9 
sept. 46.0 1 .o 12.1 18.2 6.0 17.8 6.1 17.8 6.1 17.8 5.5 17.8 6. I 17.8 6.1 16.1 3.3 
Oct. 27.4 8.4 6.0 Il.5 0.4 10.5 0 III 0 II.1 0 10.5 0 105 0 9.4 -2.2 
NOV. 26.4 21.8 -5.2 -1.1 -9.3 -1.7 -9.4 -1.7 -9.4 -1.7 -9.4 -1.7 -9.4 -1.7 -9.4 -4.4 -12.2 
Dec. 23. I 22.6 12.9 -8.3 -17.5 -9.4 -18.3 -9.4 -18.3 -8.9 -18.3 -9.4 -18.9 -10.0 -18.9 -1 1.7 -20.5 

YGM 494.2 138.9 2.2 7.8 -3.4 7.8 -3.9 7.8 -3.9 7.8 -3.9 7.2 -3.9 7.2 -3.9 5.5 -6. I 

‘Data for Dauphin obtained Temperature and Precipitation Tables for Pratl-ic Provinces. 1941-1970, Atmospheric Environment Service Meteorological 
Branch. 315 Bloor Street W.. Toronto, Ontario. 

?Estimated data are calculated by the method of Williams, G. D. V. and Sharp, W. R., 1967, and obtained from Williams/ Hopktns Agroclimatic Estimates 
for 1.180 Points on thecanadian Great Plains prepared by the Agromrteorolog) Section, Plant Research Institute, Research Branch. Canada Agriculture. 
Ottawa. June 18. 1968. 

‘Twenty-five cm of snow is assumed to be equal to 25 mm of min. 
iFor comparison of elevation effect. this point is located approxlmatelv 19 km south of the map area in Riding Mountai” Nauonal Park. 
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which vegetative growth of common cultivated 
crops cesses. 

One parameter for trop growth which cari be 
derived from mean temperature normals is growing 
degree-days. The growing degree-days above 5.5”C 
expresses the length and warmth of the growing 
season in a single figure. The Corn Heat Unit 
(C.H.U.) also expresses in a single figure the length 
and warmth of the growing season, but is based on 
both maximum and minimum temperatures and 
degrees above 4.4” C on a daily basis throughout the 
growing season. 

Data from Dauphin indicate the frost free period 
has ranged from 97 to 146 days with an average 
frost-free period of 113 days. The estimated frost- 
free season for the fïve points in the Ste. Rose area 
show seasons very similar in length to that at 
Dauphin. The estimated season above 5.5”C for the 
fïve points in the Ste. Rose map area ranges from 
174 days in the northern portion to 176 days in the 
southern portion. 

The estimated degree-day values are shown for 
the period May 1 to September 30 and also on an 
annual basis for the five points in the Ste. Rose area. 
These degree-day values decrease slightly in the 
northern portion of the map area. The average Corn 
Heat Units calculated for Dauphin for the period 
May 15 to the date of the fîrst killing frost in the fa11 
are 1,238. 

The effect of increased elevation on the climate of 
the Riding Mountain are indicated by the last 
column of estimated data. Frost-free period and 
average length of growing season are shortened as 
the mean annual temperature decreases at the 
higher elevation. 

Soi1 climate 
Soi1 climate relates to regional atmospheric 

conditions but the relationship is affected by such 
soi1 features as soi1 depth, texture, water content 
and associated landscape features as surface caver 
(vegetation type, snow) and landscape position 
(slope and aspect). 

Characterization of soi1 climate involves an 
evaluation of soi1 temperature and soi1 moisture 
regime. Soi1 temperature follows a wave pattern in 
response to seasonal air temperature changes, the 
response being greater near the surface with a 
considerable lag with increasing depth (Figure 8). 
The soi1 gains heat during the period May to August 
then loses heat from September to March. The shift 
from heat loss to heat gain occurs in April and heat 
gain to heat loss in the latter part of August. 

Characteristics of the soi1 thermal regime meas- 
ured for one soi1 in the Ste. Rose map area and five 
soils from adjacent map areas are given in Table 5. 
The location of these sites in relation to established 
climatic regions in Manitoba is shown in Figure 9. 

TABLE 4 
Some Climatic Factors at Dauphin 1, Manitoba and Caiculated Data for 

Duration and Dates of Frost-Free Periods, Growing Seasons and Growing Degree-Days 
at Six Locations in the Ste. Rose Area. 

North Latitude 
West Longtitude 
Elevation. m. a.s.1. 

Dauphin’ Geographic Location of Point Data 

51’ 6’ 51” 3’ 51” 10’ 510 0’ 51° 23’ 51” 39’ 50” 46’ 
1000 3’ 990 31’ 99” 43’ 990 43’ 99” 56’ 99” 56’ 990 58’ 

304 280 263 297 263 256 659 

Frost, OoC 
average last frost (spring) 
average first frost (fall) 
frost-free period. days 

Frost, -2.5’C 
average last frost (spring) 
average first frost (fall) 
killing frost-free period, days 

Growing Season, base 5.5”C 
beginning 
end 
duration. days 

Growing degree-days. base 5.5’C 
May 1 to Sept. 30 
Annual 

Corn Heat Unit+May 15 to date 
first killing frost in fall 

May 27 May 24 May 24 May 24 
Sept. 17 Sept. 15 Sept. 15 Sept. 14 

II3 114 II4 II3 

May 19 May 14 May 13 May 14 
Sept. 25 Sept. 26 Sept. 26 Sept. 25 

130 135 136 134 

Apr. 24 Apr. 23 Apr. 23 Apr. 23 
oct. 15 oct. 16 oct. 15 oct. 15 

174 176 175 174 

1526 

1238 

1486 1498 1495 
1648 1669 1663 

May 24 May 25 
Sept. 15 Sept. 14 

Il4 Il2 

May 14 May 14 
Sept. 26 Sept. 26 

135 135 

Apr. 24 Apr. 24 
oct. 15 oct. 15 

174 174 

1476 1468 
1643 1621 

June 3 
Sept. 3 

92 

May 18 
Sept. 15 

120 

Apr. 30 
oct. 9 

162 

1237 
1345 

‘Data obtained from Progress Report on climatic analysis of weather stations in Manitoba, Shaykewich, C.F., Proc. Man. Soi1 Sci. Soc. 
1969. 

*Estimated data are calculated by the method of Williams, G.D.V. and Sharp, W.R.. 1967 and obtained from Williams:Hopkins 
Agroclimatic estimates for 1.180 Points on the Canadian Great Plains prepared by the Agrometeorology Section. Plant Research 
Institute, Research Branch, Canada Agriculture, Ottawa, June 18, 1968. 

‘Frost occurring on or before July 15 was classified as a spring frost; frost on or after July 16 was considered to be a fall frost. 
4For comparison of elevation effect this point is located approximately 19 km south of the map area in Riding Mountain National Park. 
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A generalized description of the soi1 thermal 
regimes throughout the Ste. Rose map area cari be 
obtained by references to the approximate soi1 
climate classification for each region (see legend, 
Figure 9) and to the description of the temperature 
classes used on the Soi1 Climate Map of Canada. 

Soi1 moisture subclasses are recognized on the 
basis of stated periods of saturation for poorly 
drained soils and on calculated intensity and degree 
of water deficit during the growing season for moist 
and well drained soils. Although no soi1 moisture 
measurements have been carried out in the Ste. 
Rose area, the general characteristics of this soi1 
property cari be obtained by reference to the 
moisture subclass designated for each region (see 
legend, Figure 9) and to the parameters defined for 

30 

25 

20 

15 1 

each subclass as used on the Soi1 Climate Map of 
Canada]*. 

The dominant s8il and vegetation characteristics 
occurring in or relating to the climatic regions in the 
Ste. Rose area are summarized in the legend for 
Figure 9. A more detailed description of the vegeta- 
tion throughout the map area is presented in the 
following Section (Vegetation). Detailed soi1 des- 
criptions for the map area are the main emphasis of 
this report and are contained in Part 3. 

“Canada Department of Agriculture. 1972. The Soi1 Climates 
of Canada. Soi1 Research Institute, Central Experimental 
Farm, Ottawa, Ontario. 

40’ I I I I I I I l 1 I I I I 
Jan. I Feb. 25 Apr. 22 Jun 17 Aug. 12 oct. 7 Dec. 2 Dec. 31 

Date 

FIGCRE 8 
Annual soit temperarures a( 20. 50 and 100 cm depths in a weli drained Degraded Eurric Brunisol Fairford loam soilnear Orhre River 

(Sire ,Yo. 6201) 
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TABLE 5 
Climatic Analysis of Selected Soi1 Temperature sites in the Ste. Rose Area’ 

Site Lat. 
Soi1 Temp. Daw OOC Date SOC 

Long. Depth Days Temp. Temp. Days &g, Date ‘50c Days Deg. 
cm Mean MeaIl Above Min. Day Max. Day Above Dayr Above Days 

Annual Summer Spring Fall OoC Spring Fall SOC 5’C Spring Fall IYC 15°C. 

62N I 
Dauphin A 
NE 16-24-19W 

620 I 
Ochre River 

5 1004’ 

5 1003’ 

iz 
SC 7-24-16W 

620 2 
Gypsumville 5 1049’ 
C 12-33-IOW 

620 3 
Ashern 5 1008’ 
SC I l-25-?W 

63C 7 
Cowan 52”06’ 
SW 20-36-23W 

625 I 
Lundar 50037’ 
NE I I-19-5W 

20 6.5 17.8 88 333 244 -6.4 28 19.4 21 I II2 309 196 
100”04’ 50 6.3 15.7 96 346 25 I -5.1 39 Il.7 221 123 319 196 

100 6.1 12.5 98 5 272 -2.7 51 14.9 234 135 332 197 
20 5.9 13.9 85 346 261 -3.6 33 15.3 216 Il9 312 193 

99O42’ 50 6.0 12.5 84 363 279 -2.1 41 14. I 224 125 322 196 
100 6.1 10.7 71 34 328 -0.3 53 12.5 235 134 336 203 

20 4.6 12.8 90 333 243 -4.1 29 14.0 211 122 300 178 
98O45’ 50 5.0 II.1 88 356 269 -2.4 40 12.5 222 131 314 183 

100 5.1 9.4 82 20 303 -0.8 51 II.1 234 141 326 185 
20 6.3 12.1 68 9 306 -0.9 38 13.4 221 II9 322 203 

98”20’ 50 6.0 10.7 44 44 365 -0.0 44 12.0 227 126 328 203 
100 6.2 Il.6 43 22 344 -0.1 33 12.5 215 113 318 205 

20 5.1 12.3 84 343 258 -3.3 31 13.4 214 122 305 183 
100043’ 50 5.2 10.8 82 363 281 -1.7 40 12.1 223 130 315 186 

100 5.2 8.8 62 47 351 -0.0 55 10.4 237 144 331 187 
20 5.5 13.1 85 346 261 -3.3 33 14.4 215 121 310 189 

98”03’ 50 5.8 Il.1 72 14 307 -0.8 43 12.5 226 127 324 197 
100 5.8 10.5 64 29 331 -0.3 46 Il.9 229 130 328 198 

1784 161 260 
1572 180 262 
1233 - - 
1257 201 230 
II23 - - 

960 - - 
1023 - - 
1867 - - 

710 ~ - 
1072 - - 

899 - -- 
964 -- - 
982 - - 
839 - - 
645 - - 

II29 - - 
928 - -- 
867 -. - 

99 
82 

28 

- 

- 

‘MilIs, G.F., C. Tamocai and C.F. Shaykewich, 1977. Characteristics and Distribution of Soi1 Temperature Regimes in Manitoba, Canada. Papers presented at 
the Twenty-first Annual Manitoba Soi1 Science Meeting. pp. 56-85. Publications Branch, Manitoba Department of Agriculture. 
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cold subaquic 
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Dommant Soils 
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Brunisols. Organic 
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Gleysols 

Vegetation Zone 
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coniferous forest 
(Bl6a Mixed Wood Section”) 
Deciduous and mixed 
deciduous-coniferous forest 
(815 Manitoba Lowlands Section”) 
Wooded grassland and 
Aspen Parkland 
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. . 

Map of Soi1 Climates of Canada 1972 Soi1 Research Institute. Research q ranch 
Canada Deparlment of Agriculture. Ottawa. 
Rowe, J.S.. 1972. Forest Regions of Canada. Publication No. l3W 
Canadian Forestry Service. Canada Department of Environment. 

FIGURE 9 
Climatic regions in the Sre. Rose Area muf location of Soit Temperature Sires. 
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VEGETATION 
The Ste. Rose map area lies mainly within the 

Aspen-Oak (B. 16) and Manitoba Lowlands Sec- 
tion (B. 15) of the Boreal Forest Region as deline- 
ated by Rowe’3. A small portion of the Mixed- 
wood Section (B. 18a) of the Boreal Forest occurs 
on the Riding Mountain Uplands in the extreme 
southwest corner of the map area. The areas 
covered by these sections and the distribution of 
vegetative typesI within the sections are shown in 
Figure 10. 

The Aspen-Oak Section forms a broad transi- 
tional zone between the Boreal Forest and the 
Grassland Regions to the south and has character- 
istics of both regions. Portions of the area in the 
vicinity of Dauphin Lake and a narrow strip along 
the eastern boundary of the map area fa11 into this 
section. 

Aspen (Populus Tremuloides Michx) is the 
dominant tree species occurring as small groves 
invading the grasslands south of Dauphin Lake 
through larger irregular clumps to continuous 
stands in association with balsam poplar (P. 
balsamifera L) approaching the forest region pro- 
per. The distribution of bur oak (Quercus macro- 
carpa Michx) characteristic of this section is more 
general in the southern portions. This species 
usually occurs in stunted form on dry, gravelly and 
well drained till ridges and on the better drained 
sites in the lacustrine soi1 areas. 

On the alluvial fans and levees of the rivers and 
creeks flowing into Dauphin Lake, white elm 
(Ulmus americana) is a common species occurring 
in association with green ash (Fraxinus pennsyl- 
vanica var. subintegerrima), Manitoba maple (Acer 
negunda var. interius), aspen, balsam poplar and 
oak. These species on the alluvial soils frequently 
attain a large size and form fairly dense stands. 

The most common grass species encountered on 
the better drained sites are big and little bluestem 
(Andropogon furcatus ad A. Scoparious) with 
wild sage. Poorly drained swamp and meadow 
areas support meadow grasses and sedges (Carex 
spp.) with some willow (Salix spp.) and swamp 
birch (Betula glandulosa Michx). Open grassland 
areas at the south end of Dauphin Lake and in a 
narrow strip south from Toutes Aides are the result 
of both poor drainage and soi1 salinity. The native 
vegetation in these areas consists of meadow grasses, 
reed grasses and sedges and sait tolerant species 
such as salt grass (Distichlis spicata), sea blight 
(Suaeda erecta) and samphire (Salicornia rubra). 

The Manitoba Lowlands Section is separated 
from the Aspen-Oak Section on the basis of the 

‘XRowe, J.S. 1972. Forest Regions of Canada. Publication No. 
1300. Canadian Forestry Service, Canada Department of the 
Environment. 

‘4Forest Service. Forest Cover Types Map, Central Region. 
Department of Mines and Natural Resources. Province of 
Manitoba. 
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distribution limits of the boreal conifers. While 
aspen is still the dominant species in the southern 
portion of the Manitoba Lowlands Section, north- 
ward through this area the vegetation becomes 
more characteristic of the boreal forest. On well 
drained sites, undisturbed by cutting or recent fire, 
good stands of white spruce (Piceagfauca (Moench) 
VO~S), balsam poplar and aspen, sometimes in 
mixtures with balsam fir (Abies balsamea (L) Mill) 
and white birch (Betula papyrifèra Marsh) cari 
occur. Jack Pine (Pinus banksiana) occurs through- 
out this section, particularly on excessively drained 
sandy or gravelly sites or areas of thin till overlying 
bedrock. On areas of bedrock and thin till over 
bedrock, continuous tree caver cannot survive and 
dry species such as the spear grasses (Stipa spp.)and 
potentilla (Potentilla,fruticosa) form a sparse vege- 
tative ground caver interspersed with stunted oak in 
the south and jack pine in the north. 

Poorly drained sites throughout most of the 
southern portion of this section are characterized by 
treeless sedge and meadow grass fens with black 
spruce and tamarack (Larix Iaricina (DU Roi) K. 
Koch) occurring only in occasional clumps. Organic 
soils throughout this area occur as open fens and 
support sedges (Carex spp.), very wet or aquatic 
mosses (Bryalis-Drepanocladus spp.), reed grasses, 
cattail (Typha lat$oIia), rushes (Scirpus spp.), 
willow and swamp birch. A few poorly drained sites 
in the northern portion of the map area are 
characterized by near continuous stands of black 
spruce and tamarack. Such forested areas which 
indicate a change to a slightly more rigorous 
climate, are very wet, oligotrophic (low nutrient) 
sites supportingstunted black spruce withan under- 
story of sphagnum mosses, Labrador tea (Ledum 
groenlandicum Oeder) and other ericaceous shrubs. 
A few slightly better drained, eutrophic (nutrient- 
rich) sites support black spruce associated with the 
feather mosses, chiefly (H~~iocomium splendens, 
Pleurozium schreberi (B.S.G.) Mitt., and H.txpnum 
crista-castrensis Hefliv.,) with Dicranum and Poi~s- 
trichum spp. being of less importance. Labrador 
tea, bog rosemary (Andromeda glaucoph.,,//a L.), 
bog-laurel (Kalmia pohff0lia Wang.) and dwarf 
birch are found in the shrub layer. 

The Mixedwood Section located on the Riding 
Mountain portion of the map area has a mixture in 
varying porportions of aspen, black poplar, white 
spruce, white birch and balsam fir on the better 
drained till soils. Jack pine is found on the sandy or 
gravelly areas and mixed with spruce and aspen on 
the drier till soils. Lower slope and depressional 
areas develop shallow organic soils characterized by 
black spruce and tamarack. The vegetative caver of 
greatest areal extent in this portion of the map area 
is aspen, a result of the ability of this species to 
regenerate readily following disturbance. Given 
sufficient time and undisturbed condition, the 
vegetative succession in this area Will lead to a 
mixedwood forest. 
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PART 3 

SOILS 
The soils that have developed under the influence 

of the soi1 forming factors described in Part 2 
exhibit physical characteristics which reflect their 
environment. Through observation of these charac- 
teristics, it is possible to classify soils in accordance 
with the processes involved in theirformation. Such 
a classification scheme permits the grouping of soils 
into natural units. The recongnition of these units is 
dependent on the study of soi1 profiles and soi1 
development. 

SOIL DEVELOPMENT 
Soi1 genesis is the process or processes respons- 

ible for the development of soil. The principal 
factors of climate, vegetation, relief and drainage 
act upon the unconsolidated parent material to 
produce the soi1 profile. The type of soi1 formed in 
any one place is dependent upon the interaction of 
these factors and upon the length of time they have 
been active. 

In the Ste. Rose area, the degree of soi1 develop- 
ment is related to the regional climate and the 
degree of leaching, translocation and accumulation 
of the soluble and colloidal fractions of the soil. In 
grassland areas, the amount of water available for 
leaching is relatively low, but sufficient to support 
grassland vegetation; this results in accumulation of 
organic matter in the minera1 surface horizons and 
gives the soils the “black color”. The translocation 
of soluble and colloidal fraction is relatively shal- 
low. Approximately 36 per cent of the Ste. Rose 
area is mapped as Chernozemic Black soils. In 
parkland areas (transition from grassland to forest), 
the soi1 climate is favorable for tree growth as well 
as grassland species. There is a greater degree of 
leaching and translocation than in the grassland 
area proper, and less organic matter accumulation. 
The result is the formation of soils with a “dark 
gray” surface and identifiable accumulation of 
translocated products such as clay and organic 
matter lower in the soi1 profile. Approximately 10 
percent of the map area is classified as Chernozemic 
Dark Gray Soils formed under these conditions. 
Under more favorable moisture conditions of the 
forested areas on the Riding Mountain, there is a 
greater degree of leaching and translocation of 
soluble and colloidal soi1 material resulting in soils 
with a characteristic leaf mat, a bleached light 
coloured zone and an accumulation zone domi- 
nantly of the translocated clay and organic matter. 
These soils are classified as Luvisols and occupy less 
than 1 per cent of the map area. 

In a similar climatic region, soils may differ due 
to the texture and mineralogical composition of the 

parent material. Soils developed on moderately 
coarse to medium textures are more permeable to 
water and allow for a greater leaching of the soluble 
and colloidal fraction as compared to finer textured 
soils. Soils developed on moderately calcareous 
sediments are noticeably deeper than soils develop- 
ed on strongly calcareous sediments; soils develop- 
ed on extremely calcareous material are very 
shallow under grassland (Chernozemic Rego 
Black), parkland (Chernozemic Dark Gray) or 
forested conditions (Eutric Brunisol) because of the 
difficulty of leaching the large quantity of lime car- 
bonate present; the maximum depth of soi1 develop- 
ment on these extremely calcareous materials is 20 
to 30 cm. Approximately 53 per cent of the soils 
within the Ste. Rose map area are characterized by 
shallow profiles resulting from development on 
extremely calcareous parent materials. 

Restrictions on normal soi1 development are not 
only imparted by high levels of lime carbonate, but 
also by the length of the saturation period in an area 
affected by surface ponding, lateral inflow, seepage 
or near surface groundwater. Under these condi- 
tions, the leaching of soluble and colloidal material 
is minimal, and in some cases the translocation of 
soluble soi1 material is toward the surface; the soi1 
environment is altered from an oxidative state to a 
depleted oxygen or reductive state. The characteris- 
tics associated with various restricted drainage and 
hydrological conditions are du11 soi1 colors, the 
development of mottles of iron and manganese, the 
presence of lime carbonate near the surface of the 
soils (not applicable to better drained shallow soils 
developed on extremely calcareous materials), the 
presence of, and accumulation of soluble salts 
within the rooting zone, and the accumulation of 
peat at the surface, About 20 percent of the soils in 
the Ste. Rose area are characterized by poor 
drainage and are classified as Gleysols. An addi- 
tional 8 per cent of the soils are SO poorly drained 
that peat has accumulated to a sufficient depth for 
classification as Organic soils. 

Time has been an important variable in the 
development of soils. The soils of the Ste. Rose map 
area are youthful, with the initiation of develop- 
ment dating back to less than 12,000 years ago when 
the ice receded and waters of Glacial Lake Agassiz 
drained from this portion of Manitoba. 

Approximately 2 per cent of the soils in the map 
area are SO youthful that they lack any genetic 
horizons and are classified as Regosols. Al1 soils are 
considered to be in equilibrium with the environ- 
mental factors responsible for their formation. 
However, soi1 development is influenced or inter- 
rupted by any alteration to any of the soi1 forming 
factors. For example, man has altered some of the 
factors such as vegetation and drainage regime, 
although the effects of this on the soi1 profile or 
properties is not readily apparent. It is nonetheless 
significant, as research has shown that when man 
alters vegetation through cultivation, the organic 
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matter content of the soil has been reduced by as 
much as 50 per cent. 

THE SOIL PROFILE 
A soi1 when viewed in vertical cross-section. 

consists of soi1 layers called soi1 horizons. The main 
or master horizons have been designated by the 
letters L, F, H, for organic layers and A, B, C for 
minera1 horizons. Lower case suffixes are used to 
indicate the type of master horizons and Arabie 
numerals are used when further division into sub- 
horizons are required. If the soi1 profile is develop- 
ed from non-conforming parent materials, Roman 
numeral prefixes are used to indicate lithologic 
changes. Table 6 presents a hypothetical soi1 profile 
showing all principal horizons. The master horizon 
symbols and lower case letter suffixes are defined in 
more detail in the Appendix, Soi1 Horizon Desig- 
nations, page 166 to 169. 

The A and B horizons are a reflection of the 
genetic forces operating on the parent material and 
together they form what soi1 surveyors cal1 the 
solum of the soil. No simple definition of master 
horizons is possible since there are SO manq 
different kinds. In general, A horizons or surface 
layers are subjected to the greatest amount of 
weathering and leaching or organic matter accumu- 

lation. The B horizons, lying immediately below the 
A horizons contain most of the material leached 
from A horizons or have had other changes brought 
about by soi1 forming forces. The C horizons 
represent the relatively unweathered underlying 
geological deposits from which the sola have 
developed. Examples of the use of soi1 horizon 
nomenclature are given in Figure 11. 

SOIL CLASSIFICATION 
The soils of the Ste. Rose area are classified 

according to the Canadian System of Soi1 Classifi- 
cation’5, a hierarchical system in which the classes 
are based upon an evaluation of the properties of 
real bodies of soil. Such a classification system is 
called a taxonomie system in which various classes 
are defined on measurable soi1 properties that 
reflect processes of soi1 formation and environ- 
mental factors. 

The system organizes soil information into vari- 
ous classes at five different levels of generalization 
as follows: 

‘ZThe System of Soi1 Classification for Canada, 1974, Revised 
Canada Soi1 Survey Committee PubL.1455, Canada Depart- 
ment of Agriculture. 

TABLE 6 
A Hypothetical Soi1 Profile Showing Al1 Principal Horizonst 

L. F. H L I.oose lcavcs and oraanic debris. laraelv undecomnosed 
Organic debris lodged on soi1 developed 
under forest. usually absent on soils 

F Organic ticbris. partially decomposed or matted 

develoned under grasses. H U’ell decomposed organic matter. original structures indiscernible 

A 
Horizons of maximum biological 
activity and maximum elwiation 
(removal of materials dissolved or 
suspended in water, or bath).* 

Ah A dark colored horizon with a high content of organic matter mixed wjith 
minera1 mütter 

Ae A light colored horizon of maximum eluviation. Prominent in Lu\,isolic 
and Pod/olic soils: faintly developed or absent in ChernoTemic and 
Brunibolic soils 

--~ 
B 
Horizons of illuçiation (of accumulation 
of suspended material from A) or of 
maximum clay accumulation. or of 
blocky or prismatic structure. or bath.* 

AB Transitionai to B. but more like A than B. Sometimes absent 

BA TransitionaI to A, but more like B than A. Sometimes absent 

Bm Alteration due to hydrolysis or oxidation to gire a change in color or 
structure ah in Chernozemic soils 

Bmy Like tim but strongly disrupted by frost action 

Bt Maximum enrichment of clay minerals as in Luvisolic soils 

Btj Insufficient clay enrichment to qualify for Bt 

Bn Maximum development of prismatic structure as in Solonetzic soils 

Bfh Maximum enrichment of iron and ornanic matter as in Podîolic soils 

BC TransitionaI lo C 

C Q Denotes strongly gleyed horizons as in Gleysolic soils 
The soi1 parent material. Occasionally Cca Accumulation of calcium carbonate 
absent, i.e.. soi1 building may have 
extended to a stratum other than bedrock, Csa Accumulation of soluble salts other than calcium carbonate 

and of distinctly different character from Ck Denotes pr-esence of carbonate 
that in which the solum is found. CZ Fro/en laver 

Consolidated bedrock. .R 

*A and B represent the Solum, the genetic soi1 developed by soil-forming processes. 
+It should be noted that not all of these horizons occur in an5 one soi1 profile. 
Sourw: Princip]es and Practices of Commercial Farming. 1977. 
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Biack soilprofile showing subdivision info soi/ horizons. Gray Luvisol soi1 profiIe showing subdivision inro soi1 
horizons. 

FIGURE 11 
Ewamples of Ihe use of soi1 horizon nomenclaiure. 

Order - Classes at the order level are defïned in 
terms of broad generalizations that reflect the soi1 
environment and the effects of dominant soi1 
forming processes. There are nine orders of soils in 
the Canadian System. 

Great Group - Great groups are classes formed 
by the subdivision of each Order. Great Groups 
reflect differences in strength of dominant processes 
or a major contribution of a process in addition to 
the dominant one. For example, in Luvic Gleysols 
the dominant process is considered to be gleying, 
but clay accumulation in the B horizon of such soils 
is also a major process. There are twenty-eight great 
groups in the system. 

Subgroup - Subgroups are formed by subdivi- 
sion of each great group. Subgroups are differen- 
tiated on the basis of kind and arrangement of 
horizons that indicate: conformity to the central 
concept of the great groups, Orthic; intergrading 
toward soils in other orders, eg. Gleyed Luvisol or 
special features such as calcium carbonate in B 
horizons. There are a total of 186 subgroups in the 
system. 

Family - Classes at the family level are formed 
by subdividing subgroups. Families within a sub- 
group are differentiated on the basis of parent 
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material ch,aracteristics such as texture and miner- 
alogy, soi1 climatic features, and soi1 reaction. The 
number of soi1 families are undetermined and grow 
with the progress of soi1 survey. 

Series - The basic unit in the system of soi1 
classification in Canada is the soi1 series. A soi1 
series is defïned as a naturally occurring soi1 body 
such that any soi1 profile within the body has a 
similar number and arrangement of horizons, 
whose color, texture, structure, consistence, thick- 
ness, reaction and composition are within a narrow- 
ly defined range. Soi1 series are very often sub- 
divided into phases. Phases of soi1 series are based 
on variations of such features as degree of erosion of 
the profile, topographie change, stoniness, or 
salinity. 

Pedon - For sampling purposes, the minimum 
size of a soi1 body representing a Soi1 Series has 
recently been defined as the pedon. This varies, but 
may often be one square metre in areal extent. The 
pedon is, however, too small to be represented on a 
map and the Soi1 Series Mapping Unit cari there- 
fore be regarded as being composed of several 
contiguous pedons or polypedons whose properties 
may be individually different but a11 may be within 
the range defined for a given Soi1 Series. 



A summary of the classification of soils in the Ste. 
Rose area is presented inTable 7. The correlation of 
these soils with the soils of adjacent map areas is 

discussed in the Soi1 Correlation Section (Table 8). 
The relationship of these soils to their parent mate- 
rials is indicated in Table 9. 

TABLE 7 
Soi1 Series of the Ste. Rose Area Classified According to the 

System of Soi1 Classification for Canada - Revised 1974 

Soit Soi1 Series 
Symbol Name Family Subgroup Great Croup Order 

Agassiz 

AIS Almasippi 

Aa Alonsa 

Au Aubrey 

Ba Balmoral 

Bk Banks 

Bd Beaverdam 

BO Berlo 

Cax 
C 

Cayer 
Clarkleigh 

CU Clarksville 

Cb Colby 

cx Crane 

Cd Crawford 

Dn Dauphin 

Db Durban 

Eb East Bay 

EY Eddystone 

Ed Edwards 

E Erickson 

Er 

Fd 

Eroded Slopes 
Complex 
Fairford 

Fragmental. mixed. alkaline, 
strongly calcareous. cool, 
semiarid 
Sandy, mixed. alkaline, 
strongly calcareous, cool. 
subhumid 
Loamy. carbonatic, shallow. 
alkaline, cool. subhumid 
Clayey, mixed, alkaline, 
strongly calcareous. cool. 
subaquic 
Loamy, carbonatic. alkaline. 
cool. aquic 
Fine loamy. mixed. alkaline. 

cool. subhumid 
Fragmenta1 over loamy skeletal. 
mixed, alkaline, strongly 
calcareous, cool. subhumid 
Sandy, mixed. alkaline, strongly 
calcareous. cool, subhumid 
Mesic. euic. cold. aquic. clayey 
Loamy skeletal. carbonatic. 
alkaline. cold. aquic 

Loamy. mixed. alkaline. weakly 
calcareous. cold humid 
Sandy over loamy skeletal. 
mixed. alkaline, strongly 
calcareous. cool. subhumid 
Mesic. euic. cold aquic. 
loamy skeletal 
Coarse loamy over clayey. 
mixed. alkaline, strongly 
calcareous. cool, subhumid 
Clayey, montmorillonitic, 
alkaline. strongly. calcareous. 
cool, subhumid 
Fine loamy, mixed. alkaline. 

strongly calcareous. cool, 
subhumid 
Fragmenta] over loamy skeletal. 
mixed. alkaline, strongly 
calcareous, cool, semiarid 
Fragmenta1 over loamy skeletal. 
mixed. alkaline, strongly 
calcareous, cool. subaquic 
Fine loamy. mixed, alkaline. 

strongly calcareous, cool. 
subhumid 
Fine loamy, mixed, alkaline. 
strongly calcareous. cool, 
subhumid 

Loamy skeletal, carbonatic, 
alkaline, cool, subhumid 

Orthic Black 

Gleyed 
Carbonated 
Rego Black 
Rego Black 

Carbonated 
Rcgo 
Humic Gleysol 
Carbonated Rego 
Humic Gleysol 
Orthic Dark 
Gray 
Gleyed Dark 
Gray 

Gleyed Dark 
Gray Luvisol 
Terric Mesisol 
Carbonated 
Rego Humic 
Gleysol 
Orthic Gray 
Luvisol 
Gleyed 
Carbonated 
Rego Black 
Terric Mesisol 

Gleyed Black 

Gleyed Rego 
Black 

Orthic Dark 
Gray 

Orthic Black 

Carbonated 
Rego Humic 
Gleysol 
Gleyed Cumulic 
Regosol 

Orthic Dark 
Gray 

Black 

Black 

Black 

Humic Gleysol 

Humic Gleysol 

Dark Gray 

Dark Gray 

Gray Luvisol 

Mesisol 
Humic Gleysol 

Gray Luvisol 

Black 

Mesisol 

Black 

Black 

Dark Gray 

Black 

Humic Gleysol 

Regosol 

Dark Gray 

Chernofemic 

Chernozemic 

Chernozemic 

Gleysolic 

Gleysolic 

Chernozemic 

Chernozemic 

Luvisolic 

Organic 
Gleysolic 

Luvisolic 

Chernoiemic 

Organic 

Chernozemic 

Chernozemic 

ChernoTemic 

Chernozemic 

Gleysolic 

Regosolic 

Chernozemic 

Degraded Eutric Eutric Brunisol Brunisolic 
Brunisol 
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TABLE 7 (continued) 

Soi1 Soi1 Series 
Symbol Name Family Subgroup Great Group Order 

Fk 

Fa 

Fo 

FV 

Gr 

GI 

Gf 

GP 

Gux 

Ha 

HC 

Hi 

In 

1s 

K 

Kd 

Kg 

Ke 

Kx 

Kcx 
Ku 

La 

Lr 

LY 

LI 

LU 

Faulkner 

Favel 

Foley 

Fork River 

Garrioch 

Glenella 

Glenfields 

Glenhope 

Gunton 

Haliez 

Hansen Creek 

Hilbre 

lnwood 

lsafold 

Keld 

Kelwood 

Kergwenan 

Kerosene Creek 

Kilkenny 

Kircro 
Kulish 

Lakeland 

Laurier 

Leary 

Lee Lake 

Lundar 

Loamy skeletal, carbonatic, 
shallow, alkaline, cool, subhumid 
Clayey, mixed, alkaline, strongly 
calcareous, cool, subhumid 
Loamy, carbonatic, alkaline, cool. 
aquic 
Clayey, montmorillonitic, alkaline. 
strongly calcareous, cool, aquic 
Fragmenta] over loamy skeletal. 
mixed. alkaline, strongly 
calcareous, cool, subhumid 
Loamy over clayey, çarbonatic, 
alkaline. cool, subhumid 

Fine loamy, carbonatic, alkaline, 
cool, aquic 

Loamy over loamy skeletal. 
carbonatic, alkaline, cool. subhumid 

Fragmenta1 over loamy skeletal, 
mixed. alkaline, strongly calcareous, 
cool, subhumid 
Clayey over sandy, montmorillonitic, 
alkaline, strongly calcareous, cool, 
subhumid 
Loamy over loamy skeletal, mixed, 
alkaline, strongly calcareous, cool, 
subhumid 
Loamy skeletal, carbonatic, shallow. 
alkaline, cool, subhumid 

Loamy skeletal. carbonatic, alkaline 
cool, subhumid 
Loamy skeletal, carbonatic, alkaline, 
cool. subhumid 
Fine loamy, mixed, acid, cool, 
subhumid 

Loamy over clayey, mixed, alkaline, 
strongly calcareous, cool, subhumid 
Fragmental, mixed, alkaline, strongly 
calcareous, cool, subhumid 
Loamy over clayey. mixed, alkaline, 
strongly calcareous, cool, aquic 

Sphagnic, dysic, cold, aquic, 
loamy skeletal 
Mesic, euic, cold, aquic, sandy 
Fine loamy over fragmental, mixed, 
alkaline, strongly calcareous, cool, 
subhumid 
Fine loamy, carbonatic, alkaline, 
cool, subhumid 

Sandy, mixed, alkaline, strongly 
calcareous, cool, subhumid 
Fragmentai, mixed. alkaline, 
strongly calcareous, cool, subhumid 
Loamy skeletal, carbonatic, shallow, 
alkaline. cool, aquic 
Loamy skeletal, carbonatic, 
alkaline, cool, subhumid 

Gleyed Dark 
Gray 
Gleyed Black 
Solonetz 
Carbonated Rego 
Humic Gleysol 
Rego Humic 
Gleysol 
Gleyed 
Carbonated 
Rego Black 
Gleyed 
Carbonated 
Rego Black 
Carbonated 
Rego 
Humic Gleysol 
Gleyed 
Carbonated 
Rego Black 
Orthic 
Dark Gray 

Gleyed Rego 
Black 

Gleyed 
Cumulic 
Regosol 
Degraded 
Eutric 
Brunisol 
Gleyed Dark 
Gray 
Rego Black 

Orthic 
Sombric 
Brunisol 
Gleyed Rego 
Black 
Gleyed Dark 
Gray 
Carbonated 
Rego Humic 
Gleysol 
Terric Mesic 
Fibrisol 
Terric Mesisol 
Gleyed Cumulic 
Regosol 

Gleyed 
Carbonated 
Rego Black 
Gleyed Black 

Orthic Dark 
Gray 
Carbonated Rego 
Humic Gleysol 
Gleyed 
Carbonated 
Rego Black 

Dark Gray 

Black Solonet 

Humic Gleysol 

Humic Gleysol 

Black 

Black 

Humic Gleysol 

Black 

Dark Gray 

Black 

Regosol 

Eutric Brunisol 

Dark Gray 

Black 

Sombric Brunisol 

Black 

Dark Gray 

Humic Gleysol 

Fibrisol 

Mesisol 
Regosol 

Black 

Black 

Dark Gray 

Humic Gleysol 

Black 

Chernozemic 

Solonet7ic 

Gleysolic 

Gleysolic 

Chernozemic 

Chernozemic 

Gleysolic 

Chernozemic 

Chernozemic 

Chernozemic 

Regosolic 

Brunisolic 

Chernozemic 

Chernozemic 

Brunisolic 

Chernozemic 

Chernozemic 

Gleysolic 

Organic 

Organic 
Regosolic 

Chernozemic 

Chernozemic 

Chernozemic 

Gleysolic 

Chernozemic 
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TABLE 7 (continued) 

Soil Soi1 Series 
Symbol Namc Family Subgroup Great C;roup 

Mcw 

Ma 

Mn 

Mh 

Mc 

MI 

Mlc 

Md 

Mc 

Mr 

MH 

sg 

Or 

0X 

Pc 

Pa 

Pn 

Pi 

PI 

Pm 

Rv 

Ri? 

R 

Sf 

Macawber 

Magnet 

Mesic. euic. cold. aquic 

Fine loamy. carbonatic, alkaltnc. 
cool. aquic 

Malonton Sandy, mixed. alkaline, strongly~ 
calcareous. cool. aquic 

Marsh 
Complex 

McClernon 

McCreary 

Claycy ovcr loamy skeletal. 
montmorillonitic, alkaline. 
strongly calcarcous. cool, subhumid 

Fine loamy over loamy skclctal. 
carbonatic. alkaline, cool. subhurnid 

Meleb Loamy skeletal, carbonatic. alkahnc 
cool. aquic 

Mclnice 

Mcrridale 

Methley 

Sandy over loamy skeletal. miscd. 
alkaline, strongl), calcarcous, cool. 
aquic 

Clayey. mixed, alkaline. strongly 
calcareous, cool. subhumid 

Fine loamy. carbonatic. alkahne. 
cool, subhumid 

Moasey River 

Mowat 

Sorgate 

Fine loamy. mixed. alkalinc. 
strongly calcareous. cool. aquic 

Clayey over loamy skeletal, 
montmorillonitic. alkaline. strongl! 
calcareous, cool. aquic 

Clayey. mixed, alkaline. strongly 
calcareous, cool. subhumid 

Ochre River Fine loamyj. mixed. alkaline. strongly 
alkaline. cool. subhumid 

Mesic. euic. cold aquic. clayey Okno 

Partridge Creek Clavey over loamy skeletal. 
montmorillonitic. alkaline. strongl) 
calcareous, cool, aquic 

Fine loamy. mixed. alkaline, 
strongly calcareous. cool. aquic 

Fine loamy over sandy, mixcd. 
alkaline. strongly calcareous, cool. 
aquic 

Fine loamy. carbonatic. alkaline. 
cool, aquic 

Paulson 

Pine Ri\er 

Pineimuta 

Plurn Ridge 

Plumas 

Reeve 

Ridgely 

Rock 

Saline Flats 

Loamy,. carbonatic. alkaline. cool. 
subhumid 

Loamy over sandy. carbonatic. 
alkaline, cool. subhumid 

Fine loamy over loamy skeletal. 
mixed. alkaline. strongly calcareous. 
cool. subhumid 

Fine loamy over sandy. carbonatic, 
alkaline, cool. aquic 

Loamy. carbonatic, alkaline. 
cool, subaquic 

‘l‘ypic Mcsisol 

Carbonated 
Rego Humic 
C;lcysol 

Carbonated 
Ilego 

Humic Gleysol 

I<cgo Gleysol 

Gleyed Rego 
Hlack 

Glcsed 
C‘arbonated 
Rego Black 

Carbonated 
Rcgo Humic 
Glcysol 

Kcgo Humic 
Glcysol 

Cilcycd Black 

Glwcd 
Carbonated 
Kego Black 

Kcgo Gleysol 

Rcgo Humic 
Gleysol 

Glcved 
Carbonated 
Kcgo Black 

Gleyed Rego 
Hlack 

Tcrric Mesisol 

Rcgo Humic 
Gleysol 

Kego Gleysol 

Kcgo Humic 
Glevsol ,’ 

Carbonated 
kg0 

Humic Gleysol 

Gleyed 
Carbonated 
Rego Black 

Gleyed 
Carbonated 
Rego Black 

Gleyed Rego 
Black 

Carbonated 
Rego 
Humic Cleysol 

Saline Rego 
Gleysol 

Mesisol 

Humic Glcysol 

Humic Gleysol 

Gleysol 

Black 

Black 

Humic Gleysol 

Humic Gleysol 

Black 

Black 

Gleysol 

Humic Gleysol 

Black 

Black 

Mesisol 

Humic Gleysol 

Gleysol 

Humic Gleysol 

Humic Gleysol 

Black 

Black 

Black 

Humic Gleysol 

Gleysol 

Order 

Organic 

Gleysolic 

Gleysolic 

Gleysolic 

Chernozemic 

Chernoxmic 

Gleysolic 

Gleysolic 

Chernoïemic 

Chernozemtc 

Glepolic 

Gleysolic 

Chernofemic 

Cherno,xzmic 

Organic 

Gleysolic 

Gleysolic 

Gleysolic 

tileysolic 

Chernozemic 

Chernojemic 

Chernozemic 

Gleysolic 

Gleysolic 
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TABLE 7 (continued) 

Soi1 Soi1 Scries 
Symbol Name Family Subgroup Great Croup Order 

Sa 

Sh 

Si 

SO 

sw 

Sd 

SP 

l-r 

VI 

VP 

Vr 

W 

WP 

Wi 

We 

Selina 

Shergrove 

Sifton 

Somme 

Springwell 

Stead 
Stony Point 

Turtle River 

Valley River 

Valpoy 

Vermillion 
River 

Waitville 

Wapus 

Weiden 

Wentland 

Sandy over loamy skeletal, mixed. 
alkaline. strongly calcareous. 
cool. subhumid 
Fragmenta]. mixed, alkaline, 
stronglycalcareous. cool, 
subhumid 
Fine loamy over clayey. carbonatic. 
alkaline, cool. aquic 

Fragmenta]. mixed. alkaline. 
strongly calcareous. cool. aquic 

Fine loamy over loamy skeletal. 
carbonatic, alkaline, cool, aquic 

Mesic, euic. cold, aquic 
Clayey. mixed. alkaline. strongly 
calcareous, cool, subhumid 
Loamy, mixed, alkaline, strongly 
calcareous. cool, subhumid 
Fine loamy over sandy. mixed 
alkaline. strongly calcareous. 
cool, subhumid 
Sandy. mixed, alkaline. strongly 
calcareous, cool, aquic 

Fine loamy over sandy. mixed, 
alkaline, strongly calcareous, 
cool. subhumid 
Fine loamy. mixed. alkaline, 

strongly calcareous. cold. humid 
Loamy. mixed, shallow. alkaline, 
strongly calcareous. cold, humid 
Fine loamy over loamy skeletal. 

carbonatic. alkaline. cool, aquic 
Loamy. carbonatic, alkaline. cool, 
aquic 

RELATION BETWEEN SOIL TAXONOMY 
AND SOIL MAPPING 
Soi1 Taxonomy 

Soi1 taxonomy provides a means of differentiat- 
ing and describing soils and map units. There are, 
however, differences between taxonomie units, 
sampling units and mapping units. Each may be 
termed a Soi1 Series. The taxonomie unit really is 
the soi1 profile - it is two dimensional in that the 
profile cari be represented as a vertical slice through 
a11 the soi1 layers at one point on the landscape. The 
pedon is the sampling unit which really is the test pit 
used to define the in situ characteristics of that 
profile, to obtain samples for laboratory testing and 
to adequately express these characteristics as an 
average for a specified volume at one point on the 
landscape. The third unit, the mapping unit, is also 
three dimensional but instead of representing one 

Gleyed Dark 
Gray Luvisol 

Gleyed 
Carbonated 
Rego Black 
Carbonated 
Rego Humic 
Gleysol 
Carbonatcd 
Rego Humic 
Gleysol 
Carbonated 
Rego Humic 
Gleysol 
Typic Mesisol 
Orthic Dark 
Gray 
Gleyed Cumulic 
Regosol 
Gleyed Rego 
Black 

Carbonated 
Rego Humic 
Gleysol 
Gleyed Cumulic 
Regosol 

Orthic Gra} 
Luvisol 
Orthic Gra) 
Luvisol 
Carbonated Rego 
Humic Gleysol 
Carbonated Rego 
Humic Gleysol 

Gray Luvisol 

Black 

Humic Gleysol 

Humic Gleysol 

Humic Gleysol 

Mesisol 
Dark Gray 

Regosol 

Black 

Humic Gleysol 

Regosol 

Gray Luvisol 

Gray Luvisol 

Humic Gleysol 

Humic Gleysol 

Luvisolic 

Chernozemic 

Gleysolic 

Gleysolic 

Gleysolic 

Organic 
Chernozemic 

Regosolic 

Chernozemic 

Gleysolic 

Regosolic 

Luvisolic 

Luvisolic 

Gleysolic 

Gleysolic 

point on the landscape, it actually represents a 
landscape segment. Soi1 mapping requires the 
delineation of segments of the soi1 landscape that 
are relevant to the objective of the survey. These 
segments may be taxonomically pure, but very 
often at the scale of mapping used in the Ste. Rose 
area they consist of a complex grouping of two or 
more soils. In such case, their complexity is 
described rather than subdivided into smaller units 
to achieve uniformity. But it is also implied, to a 
greater or lesser extent, that everywhere in a deline- 
ated landscape segment the actual sequence of soi1 
layers is the same as those exhibited in the test pit 
and those described and classifïed in the soi1 profile. 
The whole purpose of this is to predict the 
behaviour or performance of these same landscape 
units when subjected to given sets of management 
systems. 
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Mapping Units 
A map unit represents real and mappable por- 

tions of the soi1 landscape that together have 
attributes varying within more or less narrow limits 
determined by the intensity of the survey and its 
objectives. Generally, mappable differences in any 
property or group of properties that havc signifi- 
tance in soi1 formation or plantgrowth are the basis 
for delineating map units. Differences in soi1 parent 
material, drainage, topographie variations, salinity 
and textural variation have been the key character- 
istics employed for differentiation. 

A map unit contains predominantly one or more 
than one soi1 plus a certain proportion of undes- 
cribed inclusions. If the inclusions make up onI>, a 
small proportion of the map unit it is regarded as a 
single map unit. Such map units are relatively pure 
with respect to the soi1 used to identify it, eg. a map 
unit identified by, In or Inwood series includes a 
predominance or soils having properties as defintd 
for the Inwood series. Map units identified by the 
Inwood series may contain small segments (usually 
less than 15 per cent) of other soils. If two or more 
soils each make up a significant proportion of the 
whole map unit, then they contribute to the defini- 
tion of a compound map unit. Compound map 
units are used to describe landscapes where differ- 
ent soils are SO intricately mixed or small in size. 
that it is not practical to show them separately on 
the map. A map unit identified as ls4 Lu3 C3 consists 
of 40 per cent Isafold soils, 30 per cent Lundar soils 
and 30 per cent Clarkleigh soils. 

FIELD PROCEDURES 
The survey of the Ste. Rose area was carried out 

on a reconnaissance scale. Traverses were made 
along the sides of each section where roads would 
permit. Beyond the fringe of settlement traverses 
were made on available trails and winter roads or by 
helicopter in the more inaccessible portions of the 
area. The soils were examined at frequent intervals 
on the traverses, the frequency being determined by 
the soi1 variability in the area. The boundaries of the 
soi1 areas and relevant physical ,features were 
projected from the areas of ground inspection by 
interpretation of aerial photographs. The informa- 
tion obtained from the soi1 inspections and asso- 
ciated landscapes were plotted on two inches equal 
one mile scale aerial photo-mosaics, and then 
transfered to a map manuscript at a scale of one 
inch equal two miles for publication. 

A number of representative soi1 profiles were 
described in detail and sampled for laboratory 
analyses to characterize the chemical, physical and 
morphological properties of the soils. 

The delineation of map units whether they be 
identified by single soi1 series or soi1 series com- 
plexes, is not exact. It varies with local topography, 
drainage, erosion, and soi1 profile properties. The 
decision to outline and label any given area is based 
on interpretation and extrapolation of observed soi1 

and landscape features and air photo interpreta- 
tion. The delineation of soi1 boundaries serves to 
separate soils having properties and conditions 
which are significant for potential use as field 
management units. The soi1 map legend lists a11 soi1 
series alphabetically and provides limited defini- 
tiens of soi1 characteristics and landscape proper- 
ties such as drainage, surface texture, topography, 
stoniness and the presence of soluble salts. More 
specific definition of the various topography, stoni- 
ness and salinity classes are given in the Glossary, 
Appendix A. Detailed descriptions for each soi1 
series and phase together with chemical and physi- 
cal properties of selected soils are presented in 
the Description of Soi1 Series and Mapping Units. 

GENERALIZED SOIL MAP 
The generalized soi1 map in Figure 12 shows the 

distribution of soi1 associations throughout the Ste. 
Rose du Lac map area. A soi1 association is a 
natural grouping of soils having common regional 
soi1 characteristics as a result of being developed on 
similar materials or geological deposits and having 
a similar regional climate and physiography. On 
this map, soils have been grouped into eleven 
general areas based on characteristics of a dominant 
association or group of soi1 associations. 

The generalized soi1 map provides an overview of 
the soils in the map area. It is useful for identifying 
or locating within the map area large tracts of land 
suitable for major kinds of agricultural land use. 
The soi1 information summarized on this map is 
useful for planning and locating regional engineer- 
ing works, recreation facilities or community devel- 
opments. It cari also be used as a general guide in 
managing a watershed or a forest or wildlife area. 

Imfold association 
This association occurs mainly in the Westlake 

Till Plain and on local morainic areas in the 
Dauphin Lake Plain. It occupies approximately 27 
per cent of the map area. Most of the association is 
characterized by a low ridge and swale topographie 
pattern, oriented in a north-south to northwest- 
southeast direction. Soi1 drainage ranges from well 
to poor, the depressional swales often holding 
ponded water as the natural surface runoff is poorly 
developed. 

The association consists of well drained Rego 
Black soils (Isafold series) imperfectly drained Rego 
Black soils (Lundar series) and poorly drained Rego 
Humic Gleysol soils (Clarkleigh series) developed 
on extremely calcareous medium textured till. Most 
soils in the association are carbonated to the surface 
and local areas are affected by salinity. Most of 
these soils support stunted groves of aspen and oak 
except for the poorly drained soils characterized by 
sedges and meadow grass. 

The current agricultural use of this association is 
limited to native hay and grazing for cattle with 
some areas of improved forage production. Agri- 
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LEGEND 

m SOIL CLIMATE BOUNDARY 

Y SOIL ASSOCIATION BOUNDARY 

Symbol Climats Regions Dominant Soi/s 
MBt Mid Boreal- Chernozemic and 

temperate Gleysolic 
HBt High Boreal- Chernozemic Dark Gray, 

temperate Brunisolic and Gleysolic 
LB Low Boreal Luvisolic 

m ISAFOLD ASSOCIATION: Rego Black, 
Gleyed Carbonated Rego Black and 
CarbonatedRego HumicGleysolsoilso” 
extremely calcareous, medium textured 
till. 

GARSON ASSOCIATION: Degraded 
Eutric Brunisol. Gleyed Dark Gray, 
Orthic Gray Luvisol and Carbonated 
Rego Humic Gleysol soils on extremely 
calcareous medium texture till. 

HILBRE ASSOCIATION: Degraded 
Eutric Brunisol, Gleyed Dark Gray and 
Carbonated Rego Humic Gleysol. lithic 
phase soils on shallow extremely 
calcareous medium textured till under- 
lain by limestone bedrock. 

WAITVILLE-ERICKSON ASSOCIA- a.: TIONS Orthvz Gray Luvisol, Gleyed Gray 
Luvisol. Orthic Dark Gray, Rego Gleysol 
peaty phase soils on moderately cal- 
careous medwm textured till. 

DAUPHIN ASSOCIATION: Gleyed Rego 
Black and Rego Humic Gleysol soils on 
moderately to strongly calcareous fine 
textured lacustrine sediments. 

NORGATE-KELWOOD ASSOCIA- 
TIONS: Gleyed Rego Black. Gleyed 
Black and Rego Humic Gleysol soils on 
shallow moderately coarse to fine 
textured lacusirine sediments underlain 
by shaly clay till or shale bedrock. 

m LAKELAND-PLUM RIDGE ASSOCIA- 
TIONS: Gleyed Carbonated Rego Black 
and Carbonated Repo Humic Glevsol 
soils on very strorïgly to extrevïwly 
calcareous medium to moderately fine 
textured sediments. 

m McCREARY ASSOCIATION: Gleyed 
Carbonated Rego Black and Carbonated 
Rego Humic Gleysol soils on shallow. 
very strongly to extremely calcareous 
moderatsly coarse to moderately fine 
textured lacustrine sediments underlai” 
by extremely calcareous loamy till. 

I” 
EDWARDS ASSOCIATION: Gleyed 
Cumulic Regosol. Gleyed Aego Black 
and Rego Gleysol soils on medium to 
moderately fane texture3 recent alluvial 
sediments. 

r!54 OAGANIC SOILS: Terric and Typic 
Mesisols on moderately well decom- 
posed fen peat. 

lcJ2 
GRAVEL AND SAND BEACHES AND 
DELTAS: Black. Dark Gray, Dark Gray 
Luvisol and Eutric Brunisol SO~IS on 
sandy to grauelly ridges and deltas. 

FIGURE 12 
Generalized soi1 map of Ihe Ste. Rose Area. 
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Soi1 profile of Fairford loam. a thin Degraded Eutric 
Brunisol soil developed on extremely calcareous glacial 
till. 

Soit profile qf Meleb loam, peat.v phase, a rarbonated 
Rego Humic Glqvsol soiI developed on extremely calcar- 
eous glacial tilI. 

Soi1 profile of Inwood loam, a thin Gleyed Dark Gray 
soi1 developed on extremeIy calcareous glacial till. 

Soil profiIe of Lundar loam, a thin Gleyed Carbonated 
Rego Black soi1 developed on an extremeiy calcareous 
glaciaI till. 

FIGURE 13 
Soi/ profiles representative of major soil series in the Ste. Rose Map Area 

(stick interval q 15 cm) 
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Soi1 profile of’ Hum Ridge loam, a Gleved Carbonated 
Rego Black soi! developed on extremely calcareous 
medium textured lacustrine sediments. 

Soi1 profile of Dauphin c/ay, a Gle.yed Rego Black soi1 
developed on moderateh* calcareousfine textured lacus- 
trine sediments. 

Soi1 profile of Edwards ctay loam, a Gleyed Cumulic 
Regosol soi1 developed on weakly to moderately cal- 
careous moderately fine textured strattyied alluvial 
sediments. 

Soi1 profile of’ Stead organic, a T.Jxpic Mesisol soi1 
developed on deep moderate!,> well decomposed herba- 
ceousfén peat. Note thin sphagnum surface layer. 
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cultural development of these soils has been hinder- 
ed by surface stoniness, and intricately mixed 
patterns of good to poor drainage. The principal 
requirements for the agricultural use of these 
severely limited soils, (Soi1 Capability Class 4), are 
to improve drainage and to clear surface stones and 
cobbles. The soils of this association currently 
provide good to fair ungulate and upland game bird 
(Capability Class 5 and 6) habitat and related 
recreation potential. 

Garson association 
This association occurs in the northern portion of 

the Westlake and Interlake Till Plains making up 
about 28 per cent of the map area. Much of the 
association is characterized by irregular low ridge 
and swale topography with areas of low relief north- 
south trending drumlins to the north of Lakes 
Winnipegosis and Manitoba. Soi1 drainage ranges 
from good to poor. Peat formation is common in 
the depressional sites which, often hold ponded 
water as the natural surface runoff is poorly 
developed. 

The association consists of well drained Degrad- 
ed Eutric Brunisol soils (Fairford series, imperfectly 
drained Dark Gray soils (Inwood series) and poorly 
drained Rego Humic Gleysol soils (Meleb series) 
developed on wave-washed, extremely calcareous, 
medium textured till. The poorly drained soils 
usually have thin peaty surface layers and a few 
areas are affected by salinity. Al1 of the soils are 
variably stony, but the most severe stoniness occurs 
on higher ridges. The well and imperfectly drained 
soils of the association support mixed woods ofjack 
pine, white spruce and aspen while the poorly 
drained soils are characterized by sedges and 
meadow grasses. 

Clearing of the native woodland has improved 
the grazing capacity of some areas and cultivation 
has occurred on some soils. These soils have severe 
(Capability Class 4) limitations for trop production 
because of surface stoniness, low ridge and swale 
topographie pattern and poor drainage. This asso- 
ciation provides good moose, elk, deer and upland 
game bird habitat (Capability Class 3 to 4) and 
associated recreation potential. 

Hilbre association 
This association occurs in a few small areas south 

of Lake Manitoba and Lake Winnipegosis where 
limestone bedrock is at or near the surface. Much of 
the association is nearly level and excessively stony. 
Drainage ranges from good to poor, but well and 
imperfectly drained soils are dominant. Infiltration 
of surface water is impeded by the bedrock except 
where cracks and fissures occur in the rock. 

The association consists of well drained Eutric 
Brunisol soils (Hilbre series), imperfectly drained 
Dark Gray soils (Faulkner series) and poorly 
drained Rego Humic Gleysol soils (Lee Lake series) 
developed on thin, usually less than 1 meter thick, 

deposits of extremely calcareous medium textured 
till overlying limqstone bedrock. Stunted mixed 
woods of jack pine and aspen occur in open stands 
on the well and imperfectly drained soils of the 
association. 

The agricultural use of these soils is severely 
limited by stoniness and shallow depth of soi1 to 
bedrock. The excessive stoniness of these soils limits 
their agricultural use to improved pasture(Capabil- 
ity Class 5). The association provides fair ungulate 
and upland game bird habitat (CL1 Glass 5) in their 
native state. 

Waitville-Erickson associations 
The soils of these associations occupy a very 

small area in the Riding Mountain Upland. The 
Waitville association makes up about 0.6 percent of 
the Ste. Rose map area maiply at elevations above 
540 meters. This association is characterized by 
irregular hummocky to undulating topography. 
Much of the rougher relief occurs along the leading 
edge of the Riding Mountain escarpment where 
dissection by numerous gullies and V-shaped chan- 
nels is common. Drainage is generally good, 
although a few enclosed depressions are poorly 
drained and characterized by thin surface peat 
layers. 

The soils are developed on moderately calcareous 
medium textured till of mixed limestone, shale and 
granitic rock origin and consist of dominantly well 
drained Orthic Gray Luvisol soils (Waitville series) 
associated with minor areas of imperfectly drained 
Gray Luvisol and poorly drained Humic Gleysol 
soils. Local areas of organic soils are found in the 
deeper depressions. Minor local area of Gray 
Luvisol soils developed on till of high shale content 
(Clarksville serïes) and thin till deposits grading 
into shale bedrock (Wapus series) also occur. 

Orthic Dark Gray soils (Erickson series) develop- 
ed on medium textured till of similar composition 
as the Wajtville soils are found in small isolated 
pockets at elevations between 540 and 330 meters 
a.s.1. A few local areas of Dark Gray soils developed 
on deep, medium textured lacustrine sediments 
(Durban series) and thin medium textured sedi- 
ments underlain by till (Banks series) occur with the 
Erickson soils. 

The soils of the Waitville association occur at 
higher elevations and support mixed woods of 
white spruce and aspen. At lower elevation, the 
native caver on the Erickson soils is deciduous 
forest of aspen and aspen-oak-grassland transition 
vegetation. 

Al1 of the Waitville association in the Ste. Rose 
map area lies in the Riding Mountain National Park 
and is utilized for recreation and wild life. Agri- 
cultural use of these soils is severely limited 
(Capability Class 6) by steep and irregular topo- 
graphy. Numerous steep slopes would contribute to 
serious erosion problems if the forest caver was 
removed. The Erickson soils in this area are 
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cultivated. The more steeply sloping areas of 
Erickson soils remain in native bush or if cleared, 
have been seeded down to forage and pasture. These 
soi1 areas provide very good winter range Capabili- 
ty Class 2W) for elk, moose and deer. 

Dauphin association 
This association occurs in the central portion of 

the Dauphin Lake Plain and makes up less than 1 
per cent of the Ste. Rose map area. The association 
is nearly level. Soi1 drainage ranges from imperfect 
to poor and surface drainage is very slow. 

Imperfectly drained Rego Black soils (Dauphin 
series) and poorly drained Rego Humic Gleysol 
soils (Fork River series) developed on moderately 
to strongly calcareous fine textured lacustrine sedi- 
ments are dominant in the association. Minor areas 
of Gleyed Solonetzic Black soils with a tough 
massive structured B horizon are found where salts 
occur in the lower solum. The clayey sediments of 
the Dauphin association range from 1 to 3 m in 
depth and are underlain by sandy substrates. Soils 
in which the sand substrate occurs within 1 m of the 
surface are designated as the Haliez series. Minor 
areas underlain by till substrates (McClernon and 
Mowat series) occur. Many of the subsoils are 
variably saline and scattered occurrences of salinity 
occur at the surface. Little remains of the natural 
vegetation which consisted of grasses, with some 
oak and aspen groves on better drained sites and 
meadow grasses with sedges and reeds on the poorly 
drained soils. 

Nearly a11 of this association is cultivated and 
used for crops. Wetness is a moderate limitation 
(Capability Class 2) and maintenance of an im- 
proved drainage network is necessary to achieve full 
agricultural potential. Wind erosion, maintenance 
of soi1 structure and fertility are also important 
management concerns. These soils only provide fair 
deer and upland game bird habitat (Capability 
Class 5). 

Norgate-Kelwood associations 
The soils of these associations occur in a narrow 

belt parallel to and below the Manitoba Escarp- 
ment. They are of limited extent comprising about 
0.5 percent of the map area. These associations are 
dominantly gently sloping, but minor depressional 
areas occur behind slightly raised terrace ridges. 
The soils of these associations are developed in 
shallow, moderately coarse to fine textured lacus- 
trine sediments underlain by shaly clay till or shale 
bedrock. Surface textures and the depth of surface 
materials are quite variable. A layer of sandy to 
gravelly material ranging in thickness from a few 
centimeters to nearly 1 m occurs at the contact of 
the shaly substrate. 

The moderately coarse textured soils are domi- 
nantly imperfectly drained Gleyed Blacks (Craw- 
ford series) and Gleyed Rego Blacks (Kelwood 
series) with minor associated poorly drained Rego 

Humic Gleysols (Kerosene Creek series). 
The moderately fine to fine textured soils are 

dominantly moderately well drained, Orthic Dark 
Grays (Stony Point series), imperfectly drained 
Gleyed Blacks (Merridale series), Gleyed Rego 
Black soils (Norgate series), with minor associated 
Gleyed Black Solonetz soils (Favel series) and 
poorly drained Rego Humic Gleysol soils (Aubrey 
series). 

A minor, but very unique, moderately fine 
textured soi1 underlain by acid shale bedrock and 
characterized by a strongly acid Orthic Sombric 
Brunisolic profile (Keld series) is also found in this 
soi1 group. 

Groves of aspen and oak mixed with grasslands 
formed the native vegetation of these soils areas, but 
much of the area has been cleared for crops and 
pasturage. 

The agricultural capability of these soils range 
from good to fair (Capability Classes 3 and 4) 
because of surface stoniness and imperfect drain- 
age. They also provide good winter range (Capa- 
bility Class 2W) for elk, moose and deer. 

Lakeland-Plum Ridge associations 
This association occurs mainly in the Dauphin 

Lake Plain and makes up about 5.5 per cent of the 
map area. The land area is nearly level with a few 
minor depressions occurring in areas of low micro 
relief. Most of the soils are imperfectly and poorly 
drained as surface runoff is slow and there are few 
adequate natural drainage ways. 

The soils of these associations have developed on 
very strongly to extremely calcareous medium to 
moderately fine textured lacustrine sediments. Im- 
perfectly drained Rego Black soils of the Lakeland 
and Plum Ridge series and poorly drained Rego 
Humic Gleysol soils of the Glenfields and Wentland 
series are most common. These associations include 
minor areas of Plumas soils and Ridgley soils 
underlain by sandy substrates and Glenella and 
Sifton soils underlain by fine textured sediments. 
Al1 soils of these associations are strongly carbon- 
ated to the surface. The subsoils are variably saline 
and a scattered occurrence of surface soi1 salinity ,is 
recognized by saline phases. 

Native vegetation was dominantly meadow 
grasses and sedges with aspen groves on better 
drained soils. 

Nearly a11 of the soils in these associations are 
used for farming (Capability Classes 2 and 3), as 
most of the better drained soils and areas of poorly 
drained soils where drainage has been improved are 
now cultivated. Local saline areas and poorly 
drained soils are utilized for hay and pasture land. 
Some of the Plumas and Plum Ridge soils with 
large amounts of very fine sand and silt in the 
surface horizons are susceptible to wind erosion. 
The need to control wind erosion and to improve 
drainage are continuing management concerns in 
these soils. These soils as a result of cultivation, flat 
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The soils of this association have developed in 
weakly to moderat,ely calcareous, stratified medium 
to moderately fine textured alluvium. They vary in 
profile development from soils with no or only weak 
A horizons in close proximity to the major streams 
which flood more frequently, to soils with darker 
coloured surface horizons at greater distances from 
the river channels where the frequency of flooding is 
less. Imperfectly drained Cumulic Regosol soils of 
the Edwards, Hansen Creek, Kulish, Turtle River 
and Vermillion River series have only minimal A 
horizon development. Dark surface horizons re- 
sulting from higher organic matter levels are 
characteristic of the imperfectly drained Rego 
Black soils of the Ochre River, Reeve and Valley 
River series. Minor areas of poorly drained Rego 
Gleysol soils are classified in the Mossey River, 
Paulson and Pine River series. The Hansen Creek 
and Reeve soils are underlain by stony, loam tex- 
tured till and the Valley River, Vermillion River 
and the Pine River soils are underlain by sandy 
substrates. The Kulish soils are underlain by coarse 
to fine textured shale grave]. Hardwood forest caver 
remains only on better drained sites adjacent to the 
stream channels as most of the association has been 
cleared for trop production. 

The better drained soils of this association 
present no limitation to agricultural use (Capability 
Classes 1 and 2) and are suited to production of a 
wide range of crops. The Regosolic soils of the 
association have minor tilth problems related to low 
organic matter contents. Wetness limitations on the 
poorly drained soils require drainage improvement. 
Periodic flooding during spring runoff constitutes a 
slight limitation to cropping on those soils very 
close to the stream channels. Al1 soils of the 
association have moderate to high natural fertility 
and good water retention capacity. Wooded areas 
along the major stream channels provide good deer 
habitat, however most of these soils because of lack 
of native vegetation and flatness only provide fair to 
poor (Capability Class 5) deer habitat. 

topography and relatively poor surface drainage 
only provide fair to poor ungulate habitat (Capa- 
bility Class 5). 

McCreary association 
This association occurs mainly in portions of the 

Dauphin Lake Plain peripheral to areas of loamy 
textured till and accounts for about 9 percent of the 
Ste. Rose map area. The landscape is characterized 
by near level areas and areas with slight ridges and 
minor depressions. Surface and interna1 drainage 
are slow and in wet seasons the soils are poorly 
aerated when water tables are high. 

The soils of this association have developed on 
shallow very strongly to extremely calcareous 
moderately coarse to moderately fine textured 
lacustrine sediments underlain by extremely cal- 
careous loamy till. Imperfectly drained Rego Black 
soils of the Glenhope, Methley and McCreary series 
and poorly drained Rego Humic Gleysol soils of the 
Springwell and Magnet series are dominant. Al1 
soils of the association are strongly carbonated to 
the surface. There are few stones and cobbles 
on the surface horizons of these soils since the till 
substrate is usually below about 60 cm. The subsoils 
are variably saline and scattered occurrence of 
surface soi1 salinity is noted as saline phases. The 
poorly drained soils of the association often have 
thin peaty surface layers. 

Native vegetation under which the soils of this 
association developed ranged from wooded areas of 
aspen and grass caver on better drained soils to 
meadow-grasses, sedges and reeds on the poorly 
drained soils. 

This association is well suited to arable agri- 
culture uses because the natural drainage system 
has been improved by ditching and most of the 
surface stones have been removed (Capability 
Classes 2 and 3). Local stony and saline soils present 
limitations to agriculture and in wet years water 
logging and surface flooding may reduce yields. 
Soils in this association having very fine sand and 
silty textured surface horizons are quite susceptible 
to wind erosion. These soils like, the Lakeland and 
Plum Ridge associations only provide poor to fair 
deer habitat (Capability Class 5) due to lack of 
native vegetation, flatness of topography and rela- 
tive poor surface drainage. 

Edwards association 
This association occurs in the Dauphin Lake 

Plain on alluvial sediments deposited on the flood 
plains of the Ochre, Vermillion and Wilson Rivers. 
These soils caver about 2.5 percent of the Ste. Rose 
map area. Topography of the association varies 
from smooth, level to irregular very gently sloping. 
The greatest local relief occurs on the soils near or 
adjacent to the stream channels. Soi1 drainage is 
moderate to good near the stream channel, but in 
the level to depressional areas soi1 drainage is 
imperfect to poor. 

Organic Soils 
Most of the organic soils occur in poorly drained 

depressional areas throughout the northern half of 
the Ste. Rose map area. They occupy about 8.5 
percent of the map area. Drainage varies from poor 
to very poor and water tables are at or near the 
surface throughout most years. 

Shallow organic soils are dominant, consisting of 
less than 1.3 m of moderately well decomposed fen 
peat overlying fine to medium textured lacustrine 
sediments (Cayer complex) or stony medium tex- 
tured till (Crane complex). Deeper organic soils 
with greater than 1.3 m of fen peat are of minor 
extent. Those underlain by fine to medium textured 
lacustrine sediments are in the Stead series whereas 
those underlain by stony loam textured till are 
classified in the Macawber series. The organic soils 
exist largely in an undisturbed state supporting 
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reed, sedge and meadow grass vegetation. 
Agricultural use of these soils is restricted to the 

better drained peripheral areas of the peatland for 
native grazing or the harvest of native hay in drier 
years (Capability Class 6). Drainage control is 
required to overcome the wetness limitation to the 
agricultural use of these soils. The possible eventual 
loss of the organic soi1 layers through subsidence 
after drainage and cultivation results in an addition- 
a1 limitation due to the severe stoniness of the 
minera1 substrate under the Crane soils. These soils 
only provide fair to poor habitat (Capability Class 
6) for moose and deer. 

Grave1 and Sand beaches and deltas 
Low ridges of stratified grave1 and sand materials 

mark the shorelines of various stages of Glacial 
Lake Agassiz that covered the map area in recent 
geological time. These gravelly ridges are most 
common in the Dauphin Lake Plain where they 
parallel the Riding Mountain Escarpment. Many of 
these ridges may extend for several kilometers and 
are often moderately to strongly sloping. They also 
occur at scattered locations within the Isafold and 
Garson associations and caver in total about 2.8 per 
cent of the map area. Most of the ridges are well to 
imperfectly drained with poorly drained areas often 
ponded behind the ridges. 

Black soils of the Agassiz series occupy the well 
drained portions of the beach ridges in the southern 
part of the map area. Imperfectly drained Rego 
Black soils of the Shergrove series are associated 
with the Agassiz soils. Poorly drained Rego Humic 
Gleysol soils of the Somme series occur in depres- 
sional areas between or behind the grave1 ridges. 

Beach ridges in the Garson association area and 
the beaches and gravelly deltas at higher elevations 
along the Riding Mountain Escarpment are charac- 
terized by Orthic Dark Gray and Dark Gray 
Luvisol soils of the Leary complex. Imperfectly 
drained Dark Gray soils of the Kergwenan series 
occur on the lower slopes of these ridges. This group 
of soi1 associations also includes areas of shallow 
sand and grave1 deposits overlying stony medium 
textured till. 

Well drained Black soils of the East Bay series 
and imperfectly drained Rego Black soils of the 
Garrioch series are associated with the Agassiz soils 
where the till substrates are within 1 m of the 
surface. 

Well drained Dark Gray and Dark Gray Luvisol 
soils of the Gunton complex and imperfectly drained 
Dark Gray soils of the Beaverdam series occur 
where the sand and grave1 deposits are less than 1 m 
thick. Poorly drained Rego Humic Gleysol soils in 
which till is close to the surface are classified in the 
Eddystone series. Grave1 ridges at lower elevations 
in the southern portion of the map area are treed 
with oak and aspen groves whereas those in the 
northern half and at higher elevations along the 
Riding Mountain Escarpment support mixed 

stands ofjack pine, aspen and white spruce. 
Only a few areas have been cleared and cultivated 

for agriculture. Well drained soils of these associa- 
tions aré limited in agricultural use (Capability 
Class 5) because of droughtiness. Many of the larger 
ridges have been used as a source of grave1 for road 
construction. Ridges supporting native vegetation 
provide poor ungulate habitat. 

SOIL CORRELATION OF THE STE. ROSE DU 
LAC AREA WITH THE SOILS OF THE 
WESTLAKE, GRANDVIEW AND 
GRAHAMDALE MAP AREAS 

The soils of the Ste. Rose area have been mapped 
at a reconnaissance scale of I:l25 000. This map- 
ping scale is similar to those employed in the survey 
of adjacent map sheets in the Westlakelb, Grand- 
viewl7, and Grahamdale’s areas. 

The reconnaissance maps of the Westlake (1958) 
and Grandview (1959) studies, employa compound 
mapping unit known as a “Soi1 Association”. The 
soi1 association is a natural grouping of soi1 types, 
called “soi1 associates” developed on similar parent 
material occurring together in an individual and 
characteristic pattern over a geographic and clima- 
tically similar region. Wh’ile soi1 associations are 
shown as map units on the Westlake and Grandview 
maps, local associated soils and textural phases are 
occasionally mapped and designated as separate 
units where the area involved is substantial or where 
such units are of sufficient local importance. 

Soi1 associates are usually recognized by differ- 
ences in their soi1 profile characteristics resulting 
from differences in topographie position in the 
landscape as it affects drainage and local soi1 
climate often over short intervals in the same field. 
For example, on hummocky terrain in the Cherno- 
zemic soi1 zone in southern Manitoba, the prevail- 
ing well drained soi1 Will be the Orthic Black type. 
The soi1 on locally more arid knolls may be a Rego 
Black or a Calcareous Black while in the locally 
humid poorly drained depressions, either Humic 
Gleysols or leached Humic Luvic Gleysols may be 
found. Imperfectly drained Gleyed Black, Saline 
Gleyed Black or leached Gleyed Eluviated Black 
soils often occur as a fringe around the poorly 
drained soils. 

Each of these associates are basically equivalent 
to the Soi1 Series, the taxonomie element employed 
to describe mapping units in the more recent 
surveys of the Grahamdale and the Ste. Rose map 
areas. 

IbEhrlich, W.A., L.E. Pratt, E.A. Poyserand F.P. Leclaire, 1958. 
Reconnaissance Soi1 Survey of West Lake Map Sheet Area. 
Soi1 Report No. 8, Manitoba Soi1 Survey. 

“Ehrlich, W.A., L.E. Pratt and F.P. Leclaire, 1959. Reconnais- 
sance Soi1 Survey of Grandview Map Sheet Area. Soi1 Report 
No. 9. Manitoba Soi1 Survey. 

I*Mills, G.F. and R.E. Smith, 1971. Soils of the Grahamdale 
hea. Soi1 Report No. 16, Manitoba Soi1 Survey. 
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The advantage of employing soi1 series rather 
than soi1 associations to describe soi1 mapping units 
is that it provides a more precise means of transfer- 
ring information and of predicting soi1 behavior 
under various management inputs to the various 
soils that occur in a designated segment of the 
landscape. Al1 soi1 maps in Manitoba link soi1 
information to soi1 profiles or more correctly to the 
observable, measurable morphological properties 
of their horizons since they are relatively easy to 
determine in the field. The assumption is that soils 
with similar morphological profiles are also similar 
in other properties and that soils with similar 
morphology Will react similarly to management. 
The precision of soi1 information provided by maps 
is clearly a function of intensity of field investiga- 
tions, map scale and the purity of their mapping 
units in terms of the content of the soi1 profiles (soi1 
series) on which these are defined. 

Map units are established to represent real 
portions of the soi1 landscape. In many cases a map 
unit Will be composed predominantly of one soil. It 
is a single map unit. Such an homogeneous unit is 
clearly very useful for transferring information, 
since a single interpretation or prediction of be- 
haviour cari be applied to the whole extent of the 
map unit. However this is not possible in many 
complex soi1 landscapes in the Ste. Rose and 
Grahamdale areas, where the map scale forces the 
inclusion of numerous soils with contrasting pro- 
perties in a map unit delineation. If these contrast- 
ing soils make up a significant proportion of the real 
soi1 landscape, then the map unit is a compound 
map unit. Individual soils often occur in more than 

one compound unit. The complex nature of soi1 
landscapes require,s that at the mapping scale used 
in the Ste. Rose area, various combinations of 
contrasting soils be described as they occur. The 
proportion of component soils in compound map 
units are identified by deciles but their location 
within the map unit cannot be shown at this scale. 
Obviously one single interpretation cannot be 
applied to the entire extent of a compound map 
unit. 

The large number of soils identified in the Ste. 
Rose area (75 soils series, 34 phases and 10 
complexes) derives in part from changes in the 
Canadian system of soi1 classification, the need to 
recognize significant climatic changes having ecolo- 
gical significance and the desire to recognize more 
narrow differences in the stratigraphy of surface 
deposits, depth and type of soi1 profile, degree of 
erosion, slope, stoniness and salinity. 

The soi1 series of the Ste. Rose map area have 
been grouped into more precisely defined soi1 
associations to accommodate correlation and field 
mapping. The correlation of the soi1 series in the 
Ste. Rose du Lac area with corresponding members 
of soi1 associations of the Westlake and Grandview 
areas and soi1 series, phases and complexes of the 
Grahamdale area is outlined in Table 8. The soi1 
associations and soi1 series of the earlier studies are 
described in detail in the Reconnaissance Soi1 
Survey of the Westlake area, Soi1 Report No. 8; the 
Reconnaissance Soi1 Survey of the Grandview 
Area, Soi1 Report No. 9; and the Soils of the 
Grahamdale Area Soi1 Report No. 16. 
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TABLE 8. 
Correlation of the Soils in the Ste. Rose du Lac Area with the Soils of the 

Westlake (1958), Grandview (1959) and Grahamdale (19711 Areas. 

Ste. Rose 
du Lac 

Soi1 Subgroup Association 
Westlake. 1958 

Association Associate 

Grahamdale, 
Grandview, 1959 1971 Complex, 

Association Associate Series or Phase Remarks 
Soi1 
Symbol Soi1 Name 

Ba 

% Bk 

Bd 

Aa 

Au 

Ag Agassiz 

AIS Almasippi 

Alonsa 

Aubrey 

Balmoral 

Banks 

Beaverdam 

BO Berlo 

Cax Cayer 
complex 

C 

Orthic Black Agassiz 

Gleyed 
Carbonated 
Rego Black 

Almasippi 

Rego Black Alonsa 

Carbonated 
Rego Humic 
Gleysol 

Norgate 

Carbonated 
Rego Humic 
Gleysol 

Lakeland 

Orthic Dark 
Gray 

Gleyed Dark 
Gray 

Gunton 

Gleyed Dark 
Gray Luvisol 

Terric Mesisol* 
Terric Humic 
Mesisol 

Pine Ridge 

Clarkleigh Carbonated 
Rego Humic 
Gleysol 

Isafold 

Agassiz 

Almasippi 

Isafoid 

Norgate 

Lakeland 
clay loam 

Onanole till 
substrate 

Leary till 
substrate 

Selina 

Half Bog 

Weil drained 
Black 

Imperfectly 
drained Black- 
Meadow 

Weil drained 
Rendzina 

Poorly drained 
Calcareous 
Meadow 

Poorly drained 
Calcareous 
Meadow 

Weil drained 
Dark Gray 
Wooded 

Imperfectly 
drained 
Degrading Black 
Meadow 

Imperfectly 
drained Dark 
Gray Wooded 

Agassiz 

Isafold 

Lakeland 
clay loam 

Onanole 
till substrate 

Selina 

Half Bog 

Isafold Poorly drained 
Calcareous 
Meadow 

Isafold 

Weil drained 
Orthic Black 

Agassiz 

Almasippi 

Well drained 
Rendzina 

Differ from Isafold well drained 
Rendzina soils in having limestone 
bedrock within 1 m. 

Poorly drained Balmoral 
Caicareous 
Meadow 

Weil drained 
Degraded Black 

Gleyed Dark Spearhill complex. till substrate phase 
Gray member, consists of Gleyed Rego Dark Gray, 
Spearhill Dark Gray and Dark Gray Luvisol 
complex, till soils. 
substrate phase 

Imperfectly Berlo 
drained Dark 
Gray Wooded 

Cayer 

Poorly drained Clarkleigh 
Calta reous 
Meadow 

Half Bog is an undefined shallow 
organic soi1 complex underlain by a 
wide range of minera1 soi1 material. 
Cayer complex consists of shallow 
usually less than 1.5 m mesic fen peat 
overlying medium to fine textured 
iacustrine sediments. 



TABLE 8 (Continued) 
Ste. Rose Grahamdale, 

Soi1 du Lac Westlake, 1958 Grandview, 1959 197 I Complex, 
Svmbol Soi1 Name Soi1 Subgroun Association Association Associate Association Associate Series or Phase Remarks 

cv Clarksville 

Cb Colby 

cx Crane 
complex 

Cd 

B 

Dn 

Db 

Eb East Bay 

EY Eddystone 

Ed 

E 

Er 

Crawford 

Dauphin 

Durban 

Edwards 

Erickson 

Eroded Slopes 
complex 

Orthic Gray 
Luvisol 

Gleyed 
Carbonated 
Rego Black 

Terric 
Mesisol* 
Terric Humic 
Mesisol 

Glcycd Black 

Gleyed Rego 
Black 

Orthic Dark 
Gray 

Orthic Black 

Carbonated 
Rego Humic 
Gleysol 

Gleyed 
Cumulic 
Regosol 

Orthic Dark 
Gray 

Orthic Gray 
Luvisol, 
Dark Gray, 
Black, and 
Orthic Regosol 

Clarksville 

Kelwood 

Dauphin 

Onanole 

East Bay 

East Bay 

Edwards 

Erickson 

Clarksville 

Almasippi 
till 
substrate 

Half Bog 

Kelwood 

Dauphin 

Onanole 

Agassiz till 
substrate 

Agassiz till 
substrate 

Edwards 

Erickson 

Eroded 
Slopes 
complex 

Weil drained 
Gray Wooded 

Imperfectly 
drained Black- 
Meadow 

Imperfcctly 
drained 
Black-Meadow 

Impcrfectly 
drained Black- 
Meadow 

Weil drained 
Dark Gray 
Wooded 

,Well drained 
Black 

Poorly drained 
Calcareous 
Meadow 

Imperfectly 
drained 
Regosol 

Weil drained 
Dark Gray 
Wooded 

Excessively 
drained 

Half Bog 

Almasippi till 
substrate phase 

Crane complex Half Bog is an undefined shallow 
organic soi1 complex underlain by a 
wide range of minera1 materialscrane 
complex consists of shallow. usually 
less than 1.5 m of mesic fen peat 
overlying stony extremely calcareous 
loamy till. 

Dauphin Imperfectly 
drained 
Solonetzic 
Black 

Weil drained 
Degraded Black 

Agassiz till 
substrate phase 

Edwards Imperfectly 
drained 
Regosol 

Erickson Weil drained 
Dark Gray 
Wooded 

Eroded Slopes Excessively 
complex drained 

The Dauphin soils in the Grandview 
area have B horizons formed in parent 
materials with variable salinity. 

Soi1 profile and parent materials 
equivalent to the well drained member 
classified as Dark Gray Wooded in 
the Westlake and Grandview areas. 

An undefined complex of truncated 
soils and thin soils developed on a 
wide range of parent materials in 
steeply sloping eroded areas. 



Fd Fairford 

Fk 

Fa 

Fo 

Fv 

Gr 

Gl 

Faulkner 

Favel 

Foley 

Fork River 

Garrioch 

Glenella 

Gf Glenfields 

GP Glenhope 

GUX Gunton 
complex 

Ha 

HC 

Haliez 

Hansen Creek 

Degraded 
Eutric 
Brunisol 

Gleyed 
Dark Gray 

Gleyed Black 
Solonetz 

Carbonate 
Rego Humic 
Gleysol 

Rego Humic 
Gleysol 

Gleyed 
Carbonated 
Rego Black 

Gleyed 
Carbonated 
Rego Black 

Carbonated 
Rego 
Humic Gleysol 

Gleyed 
Carbonated 
Rego Black 

Orthic 
Dark Gray, 
Orthic Dark 
Gray Luvisol 

Gleyed Rego 
Black 

Gleyed 
Cumulic 
Regosol 

Garson 

Hilbre 

Plum Ridge 

Dauphin 

East Bay 

Plum Ridge 

Lakeland 

Glenhope 

Gunton 

Dauphin 

Edwards 

Garson 
complex 

Lakeland 
loam 

Dauphin 

Agassiz till 
substrate 

Lakeland 
loam 

Lakeland 
clay loam 

Lakeland 
loam till 
substrate 

Leary till 
substrate 

Dauphin 

Edwards till 
substrate 

Weil drained 
Degrading 
Rendzina 

Poorly drained 
Calcareous, 
Meadow 

Poorly 
drained 
Meadow 

Imperfectly 
drained 
Black-Meadow 

Imperfectly 
drained 
Calcareous 
Black-Meadow 

Poorly drained 
Calcareous 
Meadow 

Imperfectly 
drained 
Calcareous 
Black-Meadow 

Weil drained 
Degraded Black 

Imperfectly 
drained Black- 
Meadow 

Imperfectly 
drained 
Regosol 

Garson 
complex 

Lakeland 
loam 

Dauphin 

Lakeland 
loam 

Lakeland 
clay loam 

Lakeland 
loam, till 
substrate 

Dauphin 

Weil drained 
Dark Gray 
Wooded 

Fairford Current taxonomyclassifies Degrading 
Rendzina and weakly developed Dark 
Gray, Wooded soils as Degraded 
Eutric Brunisol 

Inwood rock Taxanomic criteria now require 
substrate phase Inwood rock substrate phase to 

recognized as a soi1 series. 

Poorly drained 
Calcareous 
Meadow 

Poorly drained 
Orthic Meadow 

Imperfectly 
drained 
Calcareous 
Black 

Poorly drained 
Calcareous 
Meadow 

Impcrfectly 
drained 
Calcareous 
Black 

Imperfectly 
drained Gleyed 
Solonetzic 
Black 

Slightly cooler equivalent of the 
Wentland series in the Grahamdale 
and Ste. Rose areas. 

Soi1 profile equivalent to Lakeland 
loam and Plum Ridge series differing 
in occurrence of a clayey substrate 
within 1 m of the surface. 

Glenfields Slightly warmer equivalent of the 
Balmoral series in southern portions 
of the map area. 

Plum Ridge till 
substrate phase 

Leary till 
substrate phase 

Soi1 profile and parent materials 
differ from the Dauphin soils in 
occurrence of Sand substrates within 
1 m of the surface. 

Hansen Creek soils differ from 
.Edwards soi1 in occurrence of a till 
substrate within 1 m of the surface. 



TABLE 8 (Continued) 
Ste. Rose Grahamdale, 

Soi1 du Lac Westlakc. 1958 Grandview, 1959 197 1 Complex, 

Symbol Soi1 Name Soi1 Subgroup Association Association Associate Association Associatc Series or Phase Remarks 

Hi Hilbre Degraded 
Eutric 
Brunisol 

Hilbre Garson 
complex 

Well drained 
Degrading 
RendTina 

Garson 
complex 

Weil drained 
Dark Gray 
Wooded 

Fairford rock Current taxonomy classifies well 
substrate phase drained Degrading Rendzina and 

Dark Gray Wooded profiles as 
Degraded Eutric Brunisol, Hilbre soils 
have limestone bedrock within I m 
of the soi1 surface. 

Imperfectly 
drained 
Degradcd 
Black-Meadow 

Wcll drained 
Rendrina 

Weil drained 
Black 

Garson 
complcx 

Impcrfectly 
drained Dark 
Gray Wooded 

Inwood Garson 
complex 

In 1 nwood Gleyed 
Dark Gray 

Aneda 

Isa fold Weil drained 
Rendîina 

Isafold 1s 

K 

z 

Isafold 

Keld 

Rego Black Isafold Isafold 

Thcsc soila bave surface organic 
matter content and coIour\ 
charactct-istic of Cherno/crnic !.oils. 
hut bccauhc of their low bar btatuh 
are classified as Sombric Brunisols. 

Orthic 
Sombric 
Brunisol 

Kcld Keld Kcld Weil dralned 
Dcgraded 
Black 

Kelwood Gleycd Rcgo 
Black 

Kelwood Kelwood Imperfectly 
drained 
Calcareous 
Blaek-Meadow 

Kergwenan Gleyed Dark 
Gray 

Leary Leary Imperfectly 
drained 
Degrading 
Black-Meadow 

Kerosene Creek Carbonated Kelwood Kelwood Poorly drained 
Rego Calcareous 
Humic Gleysol Meadow 

Kd 

Kg Leary Imperfectly 
drained 
Degradcd Black 

Ke 

KX Kilkenny 
complex 

Tcrric Mcsic 
Fibrisol* 
Terric Fibric 
Mesisol 
Terric 
Fibrisol 

Half Bog Half Bog is an undcfincd shallow 
organic soi1 complex underlain by a 
wide range of mineral soil material. 
Kilkenny complex consists of shallow. 
usually less than 1.5 m of fibric 
Sphagnum peat and mesic fcn peat 
overlying stony extremely calcareous 
loamy till. 

Half Bog is an undefined shallow 
organic soils complex. undcrlain by a 
wide range of minera1 soi1 material. 
Kircro complex consists of shallow. 
usually less than 1.5 m mesic fen peat 
overlying sandy deposits. 

Half Bog 

Kcx Kircro ‘Ièrric 
Mcsisol* 
Terric Humic 
Mesisol 

Half Bog Half Bog 



Ku Kulish 

La Lakeland 

Lr Laurier 

LY Leary 
complex 

LI Lee Lake 

Lundar 

Mcw Macawber 

Ma 

Mn 

Mh 

Mc 

Magnet 

Malonton 

Marsh 
complex 

McClernon 

Gleyed 
Cumulic 
Regosol 

Gleyed 
Càrbonated 
Rego Black 

Gleyed Black 

Orthic Dark 
Gray* 
Dark Gray 
Luvisol 

Carbonated 
Rego 
Humic Gleysol 

Gleyed 
Carbonated 
Rego Black 

Typic Mesisol 

Carbonated 
Rego 
Humic Gleysol 

Carbonated 
Rego 
Humic Gleysol 

Carbonated 
Rego Gleysol, 
Rego Gleysol 

Gleyed Rego 
Black 

Edwards 

Lakeland 

Almasippi 

Leary 

Hilbre 

Isafold 

Lakeland 

Pine Ridge 

McClernon 

Edwards 
shaly phase 

Lakeland 
clay loam 

Almasippi 

Leary 

Isafold 

Bog 

Lakeland 
clay loam, 
till 
substrate 

Almasippi 

Dauphin till 
substrate 

Imperfectly 
drained 
Regosol 

Imperfectly 
drained 
Calcareous 
Black-Meadow 

Imperfectly 
drained 
Black-Meadow 

Well drained 
Dark Gray 
Wooded 

Imperfectly 
drained 
Rendzina 

Poorly drained 
Calcareous 

Poorly drained 
Calcareous 
Meadow 

Imperfectly 
drained 
Black-Meadow 

Lakeland 
clay loam 

Gilbert 

Leary 

Isafold 

W 

Lakeland clay 
loam, till 
substrate 

Gilbert 

Dauphin till 
substrate 

Imperfectly 
drained 
Calcareous 
Black 

Imperfectly 
drained Black 

Weil drained 

Lakeland 

Imperfectly drained Gilbert soils in 
the Grandview area commonly have B 
horizons and are included with the 
Gilbert Association in the Grandview 
area. 

Leary complex 
Degraded Black 

Meleb rock Similar to Meleb soils underlain 
substrate phase by limestone bedrock. 

Imperfectly 
drained 
Rendzina 

Poorly drained 
Calcareous 
Meadow 

Poorly drained 
Calcareous 
Meadow 

Imperfectly 
drained Black 

Lundar 

Bog is an undefined organic soi1 
complex underlain by a wide range of 
minera1 soi1 material. Macawber 
series consists of more than 1.3 m 
mesic fen peat overlying stony 
extremely calcareous loamy till. 

Equivalent to Glenfields soils 
underlain by till within 1 m of the 
surface. 

Malonton Slightly cooler equivalent of the 
Valpoy series in the Grahamdale 
and Ste. Rose areas. 

Marsh complex The equivalent of these soils in the 
Westlake and Grandview areas is 
indicated by on site map symbols. 



TABLE 8 (Continued) 
Ste. Rose Grahamdale, 

Soi1 du Lac Westlake, 1958 Grandview, 1959 197 I Complex, 
Symbol Soi1 Name Soi1 Subgroup Association Association Associate Association Associate Series or Phase Remarks 

MY McCreary Gleyed 
Carbonated 
Rego Black 

McCreary 

Carbonated 
Rego 
Humic Gleysol 

Garson 

Rego Humic 
Gleysol 

Gleyed Black Norgate 

Gleycd 
Carbonated 
Rcgo Black 

McCreary 

Rego Gleysol Edwards 

Rego Humic 
Gleysol 

McClernon 

Gleyed 
Carbonated 
Rego Black 

Norgate 

Glcycd Rcgo 
Black 

Edwards 

McCreary and 
Lakeland 
clay loam. 
till 
substrate 

Garson 
complex 

lmperfectly 
drained 
Calcareous 
Black-Meadow 

Lakeland clay 
loam. till 
substrate 

lmperfectly 
drained 
Calcareous 
Black 

Lakeland till 
substrate phase 

MI Meleb Poorly drained 
Calcareous 
Meadow 

Poorly drained 
Meadow 

Garson 
complex 

Poorly drained Meleb 
Calcareous 
Meadow 

Almasippi 
till 
substrate 

Norgate 

Mlc 

Md 

Melnice 

Merridalc 

Valpoy till 
substrate 

lmperfcctly 
drained 
Black-Mcadow 

lmperfcctly 
drained 
Calcareous 
Black-Meadow 

g 
Me Mcthley McCreary I.akeland cla) 

loam, till 
substrate 

Mcthlcy soils consist 01 shallow 
lacustrine or modified till deposits 
overlying stony extremely calcareous 
loam till and closely resemble the 
McCreary soils. 

Mr 

Mw 

Ng 

Mossey River 

Mowat 

Norgate 

Edwards Poorly drained 
Regosoi 

Poorly drained 
Meadow 

Edwards Poorly drained 
Regosol 

Poorly drained 
Orthic Meadow 

Dauphin clay 
till substrate 

Dauphin till 
substrate 

Norgate lmperfectly 
dra’ined 
Calcareous 
Black-Mcadow 

lmperfectly 
draincd 
Black-Mcadow 

Semi maturc Edwards soils have 
Chernozemic A horirons. 

Or Ochre River Edwards 
semi 
mature 

Half Bog 0x Okno 
complex 

Half Bog Terric Mesisol* 
Terric Mesic 
Fibrisol 
Terric Fibric 
Mesisol 
Terric Fibrisol 

Okno complex Half Bog is an undcfined organic 
soi1 complex underlain by a wide 
range of minera1 soi1 materials. Okno 
complex consists of shallow. usually 
less than 1.3 m of mesic forest peat 
overlying medium to fine textured 
lacustrine sediments. 

Pc Fyala till 
substrate 

Partridge Creek Rego Humic 
Gleysol 



Pa 

Pn 

Pi 

PI 

Pm 

UV 

2 

Reeve 

Riz Ridgely 

R 

Sf 

Sa 

sv 

Si 

Paulson 

Pine River 

Pineimuta 

Plum Ridge 

Plumas 

Rock 

Saline Flats 

Selina 

Shergrove 

Sifton 

Rego Gleysol 

Carbonated 
Rego 
Gleysol 

Carbonated 
Rego 
Humic Gleysol 

Gleyed 
Carbonated 
Rego Black 

Gleyed 
Carbonated 
Rego Black 

Gleyed Rego 
Black 

Carbonated 
Rego 
Humic Gleysol 

Saline Rego 
Gleysol 

Gleyed Dark 
Gray Luvisol 

Gleyed 
Carbonated 
Rego Black 

Carbonated 
Rego 
Humic Gleysol 

Edwards 

Edwards 

Lakeland 

Plum Ridge 

Plum Ridge 

Edwards 

McCreary 

St. Labre 

Agassiz 

Lakeland 

Edwards 

Edwards 

Lakeland 
clay loam, 
till 
substrate 

Lakeland 
loam 

Lakeland 
loam 

Edwards 
semi mature, 
till 
substrate 

Lakeland 
clay loam, till 
substrate 

Selina 

Agassiz 

Lakeland clay 
loam 

Poorly drained 
Regosol 

Poorly drained 
Regosol 

Poorly drained 
Calcareous 
Meadow 

Imperfectly 
drained 
Calcareous 
Black-Meadow 

Imperfectly 
drained 
Calcareous 
Black-Meadow 

Poorly drained 
Calcareous 
Meadow 

Imperfectly 
drained 
Dark Gray 
Wooded 

Imperfectly 
drained 
Black-Meadow 

Poorly drained 
Calcareous 
Meadow 

Edwards Poorly drained 
Rego Gleysol 

Edwards Poorly drained 
Regosol 

Edwards soils underlain by Sand 
within 1 m of the surface were not 
mapped in the Westlake and 
Grandview area. 

Lakeland clay Poorly drained Balmoral till 
loam. till Calcareous substrate nhase 
substrate Meadow 

Lakeland 
loam 

Imperfectly 
drained 
Calcareous 
Black 

Lakeland 
loam 

Imperfectly 
drained 
Calcareous 
Black 

Plum Ridge Plum Ridge is the loam textured 
phase of the Lakeland Association 
as mapped in the Westlake and 
Grandview areas. 

Plumas soils are underlain by sandy 
substrates within 1 m of the surface. 

Semi-mature Edwards soils have 
Chernozemic A horizons. 

Lakeland clay Poorly drained 
loam, till Calcareous 
substrate Meadow 

Selina Imperfectly 

Saline F]ats 

Berlo till 
drained Dark substrate phase 
Gray Wooded 

Agassiz Imperfectly 
drained Gleyed 
Black 

Lakeland 
clay loam 

Poorly drained 
Calcareous 
Meadow 

There is no equivalent to this 
complex recognized in the Westlake 
and Grandview areas. 

Similar to Glenfields series except 
.for the occurrence of a clayey textured 
substrate within 1 m of the soi1 surface. 



TABLE 8 (Continued) Ste. Rose 
Soi1 du Lac Westlake, 1958 
Svmbol Soi1 Name Soi1 Subarouo Association Association Associate 

Grandview, 1959 
Association Associate 

Grahamdale, 
1971 Complex, 

Series or Phase Remarks - 

Poorly drained 
Orthic Meadow 

Lakeland loarn, Poorlv drained Wentland till 
till substrate Calca;eous 

Meadow 
substrate phase 

SO Somme Carbonated 
Rego 
Humic Gleysol 

Carbonated 
Rego 
Humic Gleysol 

Typic Mesisol 

Orthic 
Dark Gray 

Gleyed 
Cumulic 
Regosol 

Gleyed Rego 
Black 

Agassiz Agassiz 

Glenhope Lakeland 
loam. till 
substrate 

Bog 

Norgate Norgate 

Edwards Edwards 

Edwards Edwards 
scmi-maturc 

Almasippi Almasippi 

Edwards 

Waitville 

Wapus 

Lakeland 
loam 
till substrate 

Lakeland 

Poorly drained 
Calcareous 
Meadow 

Poorly drained 
Calcareous 
Meadow 

SW Springwell 

Bw 

Edwards 

Stead Bog is an undefined organic soi1 
complex underlain by a wide range of 
minera1 soi1 material. Stead series 
consists of more than 1.3 m of rnesic 
fen peat overlying medium to fine 
textured lacustrine sediments. 

Imperfectly 
draincd Kcgosol 

Semi-mature Edwards soils have 
Chcrnozcmic .A horizons. Vallcy 
River soils differ Irom other Edwards 

semi-mature soils in having sandy 
substrates within 1 m ofthe soi1 surface. 

Sd 

SP 

Tr 

Stead 

Stony Point 

Turtle River 

Well drained 
Degrading Black 

Imperfectly 
drained Regosol 

x 
VI Valley River Impcrfcctly 

draincd 
Black-Meadow 

VP Valpoy Carbonated 
Rego 
Humic Gleysol 

Pooriy drained 
Calcareous 
Meadow 

Imperfectly 
drained 
Regosol 

Weil drained 
Gray Wooded 

Well drained 
Gray Wooded 

Poorly drained 
Calcareous 
Meadow 

Valpoy 

Edwards Imperfectly 
drained Regosol 

Equivalent to soils of the Edwards 
association underlain by sand 
substrates within 1 m of the surface. 

Vr Vermillion 
River 

Waitville 

Wapus 

Weiden 

Gleyed Cumulic Edwards 
Regosol 

Orthic Gray 
Luvisol 

Waitville 

Orthic Gray 
Luvisol 

Wapus 

Carbonatcd Glenhope 
Rego 
Humic Gleysol 

Carbonated Plum Ridge 
Rcgo 
Humic Gleysol 

W 

WP 

Wi 

Waitville Weil drained 
Orthic Gray 
Woodcd 

Lakcland 
loam till 
substratc 

Poorly drained 
Calcareous 
Meadow 

Slightly cooler Equivalent of the 
Springwell series. 

Poorly drained 
Calcareous 
Meadow 

Lakeland 
loam 

Poorly drained Wentland 
Calcareous 
Meadow 

Wc Wentland 

*Dominant 
soi1 subgroup 
of a complex 



DESCRIPTION OF SOIL SERIES AND 
MAPPING UNITS 

The soils of the Ste. Rose Area are grouped 
according to parent material and drainage in Table 
9. The classification of each soi1 series at the 
subgroup level is indicated in the table as is the 
estimated total hectarage occupied by each series. 
The estimates include areas mapped as the indivi- 
dual series and the area covered by each series 
within various complex mapping units. Phases of 
soi1 series, indicative of peaty overlays, salinity or 
topographie classes have separate area figures. The 
percentage of the total map area covered by each 

soi1 series and phase is also given. 
The soi1 series descriptions include a general 

description of the profile type, texture and parent 
material, location within the map area, topography 
and drainage, and the occurrence of the series in 
complex association with other soils. A detailed 
tabular morphological description of a representa- 
tive profile of the series is given, together with 
analytical data for that series. Further information 
on the suitability and management of each soi1 for 
agriculture, their engineering properties and their 
properties in relation to urban and recreational 
development is given in Part 4 of the report. 

TABLE 9 

Parent Materials, Soils, and their Estimated Extent in the Ste. Rose Map Area 

A. Soils developed on glacial till 
1. Extremely calcareous medium textured till of predominantly limestone origin. 

a) Well and moderately well drained 
l Fairford series(Degraded Eutric Brunisol) ..................................... 
l Isafold series(Rego Black) .................................................. 

b) Imperfectly drained 
l Inwood series(Gleyed Dark Gray) ............................................ 
l Lundarseries(GleyedCarbonated Rego Black) ................................. 
l Lundarseries, saline phase .................................................. 

c) Poorly drained 
a Meleb series (Carbonated Rego Humic Gleysol) ................................. 
l Melebseries, peaty phase .................................................... 
l Meleb series, saline phase ................................................... 
l Clarkleigh series (Carbonated Rego Humic Gleysol) ............................. 
l Clarkleigh series, peaty phase ................................................ 
l Clarkleigh series, saline phase ................................................ 

2. Thin, extremely calcareous medium textured till deposits overlying limestone bedrock. 
a) Well and moderately well drained 

l Hilbreseries(Degraded Eutric Brunisol) ......................................... 
l Alonsaseries(Rego Black) .................................................... 

b) Imperfectly drained 
l Faulkner series (Gleyed Dark Gray) ............................................. 

c) Poorly drained 
l Lee Lake series, peaty phase (Carbonated Rego Humic Gleysol) ...................... 

3. Extremely calcareous moderately fine textured till of variable depth (0.3 to 1.5 m) overlying 
extremely calcareous medium textured till. 
a) Imperfectly drained 

a Methleyseries(Gleyed Carbonated Rego Black) .................................. 
l Methleyseries, saline phase .................................................... 

4. Strongly calcareous medium textured till of mixed materials derived from shale, limestone and 
granitic rock origin. 
a) Well and moderately well drained 

l Waitville series (Orthic Gray Luvisol) ........................................... 
l Waitvilleseries, strongly rolling to hilly phase ..................................... 
l Ericksonseries(Orthic DarKGray) ............................................. 

5. Weakly to moderately calcareous medium textured shaly till of dominantly shale origin. 
a) Well drained 

l Clarksville series(Orthic Gray Luvisol) .......................................... 
6. Thin, weakly to moderately calcareous medium textured tilt of dominantly shale origin overlying 

shale bedrock. 
a) Well and moderately well drained 

l Wapus series (Orthic Gray Luvisol) ............................................. 

Area 
(ha) 

Percent 
of Map 

Area 

62 775 11.07 
45 776 8.20 

49 996 8.82 
69 681 12.29 

43 .Ol 

7 063 1.25 
35 741 6.30 

3 758 .66 
18 941 3.34 
16 359 2.88 

3 518 .62 

3 415 .60 
72 .01 

1 539 

85 .02 

17 779 
211 

1011 .18 
2 509 .44 

443 .08 

131 

245 .04 

.27 

3.13 
.02 

.02 
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TABLE 9 (continued) 

Area 
(ha) 

Percent 
of Map 

Area 

B. Soils developed on lacustrine materials. 
1. Moderately to strongly calcareous coarse to moderately coarse textured sediments. 

a) Imperfectly drained 
l Berloseries(Gleyed Dark Gray Luvisol) ......................................... 
l Laurierseries(Gleyed Black). .................................................. 
l Almasippi series(Gleyed Carbonated Rego Black) ................................. 

b) Poorly drained 
l Valpoy series (Rego HumicGleysoI) ............................................ 
l Valpoy series, peaty phase ..................................................... 
l Malonton series, peaty phase (Rego Humic Gleysol) ............................... 

2. Thin, moderately to strongly calcareous coarse to moderately coarse textured sediments over- 
lying stony, extremely calcareous till. 
a) Imperfectly drained 

l Selina series(Gleyed Dark Gray Luvisol) ......................................... 
l Colby series(Gleyed Carbonated Rego Black) .................................... 
l Colby series, saline phase. ..................................................... 

b) Poorly drained 
l Melnice series(Rego HumicGleysol) ............................................ 
l Melnice series, peaty phase .................................................... 

3. Moderately calcareous medium textured sediments. 
a) Moderately well drained 

l Durbanseries (Orthic Dark Gray) .............................................. 
4. Thin, moderately calcareous medium textured sediments overlying strongly calcareous glacial 

till. 
a) Moderately well drained 

l Banks series(Orthic Dark Gray) ................................................ 

5. Very strongly to extremely calcareous medium textured sediments. 
a) Imperfectly drained 

l Plum Ridge series (Gleyed Carbonated Rego Black) ............................... 
l Plum Ridge series, saline phase ................................................. 

b) Poorly drained 
l Wentland series (Carbonated Rego Humic Gleysol) ................................ 
l Wentland series, peaty phase ................................................... ... 
l Wentlandseries, saline phase .................................................. 
. Foieyseries, peaty phase(Carbonated Rego HumicGleysol) ........................ 

6. Thin, very strongly to extremely calcareous medium textured sediments overlying Sand. 
a) Imperfectly drained 

l Plumasseries(Gleyed Carbonated Rego Black) ................................... 

7. Thin, very strongly to extremely calcareous medium textured sediments overlying moderately 
fine-textured deposits. 
a) Imperfectly drained 

l Gleneilaseries(Gleyed Carbonated Rego Black) .................................. 
8. Thin, very strongly to extremely calcareous medium textured sediments overlying stony, 

extremely calcareous glacial till. 
a) Imperfectly drained 

l Glenhope series(Gleyed Carbonated Rego Black) ................................. 
b) Poorly drained 

l Springwell series(Carbonated Rego Humic Gleysol) ............................... 
l Springwell series, peaty phase .................................................. 
l Springwell series, saline phase. ................................................. 
l Weiden series(Carbonated Rego Humic Gleysol) .................................. 
l Weidenseries, peatyphase ..................................................... 
. Weiden series, peaty saline phase ............................................... 

9. Very strongly t? extremely calcareous moderately fine textured sediments. 
a) Imperfectly drained 

l Lakeland series(Gleyed Carbonated Rego Black) ................................. 
l La keland, saline phase ........................................................ 

b) Poorly drained 
. Glenfields series(Carbonated Rego Humic Gleysol) ............................... 
l Glenfields series, saline phase .................................................. 
l Glenfields series, peaty phase .................................................. 
l Glenftelds series, peaty saline phase ............................................. 
l Balmoral series, peaty phase(Carbonated Rego Humic Gleysol) ..................... 

47 .Ol 
200 .04 

1 160 .20 

817 .14 
1 102 .19 

174 .03 

145 
941 
109 

501 .09 
464 .08 

109 

132 .02 

16 514 2.91 
652 .12 

1 485 .26 
1 060 .19 

220 .04 
104 .02 

1491 .26 

1 726 .30 

21 444 3.78 

921 .16 
852 .15 
117 .02 
282 .05 
119 .02 
205 .04 

2 208 .39 
819 .14 

249 
2 283 
1 023 
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72 

.03 

.17 

.02 
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.04 

.40 

.18 
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TABLE 9 (continued) 

Area 
(ha) 

Percent 
of Map 

Area 
10. 

11. 

Thin, very strongly to extremely calcareous, moderately fine textured sediments overlying Sand. 
a) Poorly drained 

l Ridgely series(Carbonated Rego Humic Gleysol) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Thin, very strongly to extremely calcareous moderately fine textured sediments overlying 
lacustrine clay. 
a) Poorly drained 

l Sifton series, saline phase(Carbonated Rego HumicGleysol) . . . . . . . . . . . . . . . . . . . . . . . . 
Thin, very strongly to extremely calcareous, moderatelyfine textured sedimentsoverlyingstony, 
extremely calcareous glacial till. 
a) Imperfectly drained 

l McCreary series (Gleyed Carbonated Rego Black) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l McCreary series, saline phase . . . . . . . . . . . . . . . . . . . . . _ . _ . . . . . . . . . . . . . . . . . . . . . . . . . 

b) Poorly drained 
l Magnet series (Carbonated Rego Humic Gleysol) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l Magnetserieqpeatyphase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l Magnet series, saline phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . _ , . . . . . . . . . 
l Pineimuta series(Carbonated Rego Humic Gleysol) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l Pineimuta seriespeatyphase . . ..<............................................. 

Moderately to strongly calcareous fine textured lacustrine sediments. 
a) Imperfectly drained 

l Dauphinseries(Gleyed Rego Black) _ , . . . . . . _ . . . . . . . . , . . . . _ . . . . . . . . . . . . . . . . . . . . 
b) Poorly drained 

l Fork Riverseries, peatyphase(Rego HumicGleysol) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Thin, moderately to strongly calcareous fine textured sediments overlying Sand. 
a) Imperfectly drained 

l Haliez series(Gleyed Rego Black). . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . 
Thin, moderately to strongly calcareous fine textured sediments overlying stony, extremely 
calcareous glacial till. 
a) Imperfectly drained 

l McClernonseries(Gleyed Rego Black) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
b) Poorly drained 

l M owat series, peaty Phase( Rego Humic Gleysol) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
a Partridge Creek series, peaty phase(Rego Humic Gleysol) . ...<.*..........*...*.*.. 

Thin, moderately calcareous moderately fine to fine textured sediments overlying weakly to 
moderately calcareous shaly clay till. A gravelly and cobbly lens 25 to 90 cm in thickness may 
occur between the two materials. 
a) Moderately well drained 

l Stony Point series(Orthic Dark Gray) . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . , . . . . . . . . . . . . 
l Merridaleseries(Gleyed Black) . . . . . . . . . ..<......<.<........................... 
l Norgateseries(GleyedCarbonated Rego Black). . . , . . , . . . . , . . . . , . , . , . , , . , . . . . . . . . 
l Favelseries(GleyedBlackSolonetz) . . ..<.........<...<........<........I....... 

b) Poorly drained 
l Aubrey series (Carbonated Rego Humic Gleysol) . . , _ . . , . . . . . . . . . . . . . . . . . , . . . , . . . . . 

Thin. moderately to strongly calcareous, moderately coarse to medium textured sediments over- 
lying weakly to moderately calcareous shaly clay till. A gravelly and cobbly lens 25 to 90 cm in 
thickness may occur between the two materials. 
a) Imperfectly drained 

l Crawfordseries(GleyedBlack)................................................. 
l Kelwood series (Gleyed Rego Black) ,....<......<.<.<........................... 

b) Poorly drained 
l Kerosene Creek series(Carbonated Rego Humic Gleysol) . . . . . . . . . . , . . . . . . . . . . . . . . . . 

Thin, moderately fine to fine textured sediments overlying strongly acid, shaly clay till. 
a) Imperfectly drained 

l Keldseries (Orthic Sombric Brunisol) . . . ..<............................<........ 
; developed on stratified sand and grave1 outwash and beach deposits. 
Stratified, moderately to strongly calcareous sand and grave1 outwash and beach deposits of 
limestone and granitic rock origin. 
a) Weil drained 

l Agassizseries(OrthicBlack) . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l Leary complex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..<.<.....<.......< 

Leary series(Orthic Dark Gray) 
Venlaw series (Orthic Dark Gray Luvisol) 

311 .06 

674 .12 
12. 

6484 1.14 
70 .Ol 

3 341 .59 
846 .15 
695 .12 
104 .02 

67 .OI 
13. 
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14. 

15. 
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345 .06 
1 059 .19 

16. 
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145 .03 
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C. Soils 
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4225 .75 
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TABLE 9 (continued) 

Area 
(ha) 

Percent 
of Map 

Area 
b) lmperfectly drained 

l Shergroveseries(Gleyed Carbonated Rego Black) . . . . . . . . . . . . . . . . . . . . . . . . . . 
l Kergwenanseries (Gleyed Dark Gray) . . . . . . . . . . . . . . . . . . 

c) Poorly drained 
l Sommeseries(Carbonated Rego Humic Gleysol). . . . . . . . . . . . . . . . . . . . . . . . . 
l Somme series, peaty phase. . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . 

2. Thin. strongly calcareous stratified sand and grave1 deposits overlying stony, extremely calca- 
reous glacial till. 
a) Well drained 

l East Bayseries(OrthicBlack) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l Guntoncomplex............................................................. 

Gunton series (Orthic Dark Gray) 
Gull series(Orthic Dark Gray Luvisol) 

b) lmperfectly drained 
l Garriochseries(Gleyed Carbonated Rego Black) . . . . . . . . . . . . . . . . . . . _ . 
0 Beaverdam series(Gleyed Dark Gray) . . . . . . . . . . . . . . . . . _ . . . . . . . . . 

c) Poorly drained 
l Eddystoneseries(Carbonated Rego HumicGleysol) . . . . . . . . . . _. . . . . . . . . . _. . . 
l Eddystoneseries,peaty phase . . . . . . . . . . . . . . . . . . _ . . . . . . . 

D. Soils developed on recent alluvial materials. 
1. Weakly to moderately calcareous. medium textured alluvial deposits stratifïed with layers 

ranging from sand to clay in texture. Dark coloured organic layers occur. 
a) Imperfectly drained 

l Turtle Riverseries(Gleyed Cumulic Regosol) . . . . . . . . . . . . , . . . . . . . . . . . . . . . . 
l Turtle River series, saline phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

b) Poorly drained 
l M ossey Riverseries(Carbonated Rego Gleysol) . . . . . . . . . . . . . . . . . . . . . . . 
l M ossey River series. saline phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2. Thin. weakly to moderately calcareous medium textured alluvial deposits, stratified with layers 
ranging from sand to clay in texture overlying stony, extremely calcareous till. Dark coloured 
organic layers occur. 
a) lmperfectly drained 

l Hansen Creek series(Gleyed Cumulic Regosol) . . . . . . . . . . . . . . . . . . . . 
3. Weakly to moderately calcareous, moderately fine textured alluvialdeposits stratified with layers 

ranging from sand to clay in texture. Dark coloured organic layers occur. 
a) lmperfectly drained 

l Ochre Riverseries(Gleyed Rego Black) . . . . . . . . . . . . . . . . . . . . . . . 
l Edwardsseries(GleyedCumulicRegoso1). _. . . . . . . . . . . . . . . . . . . . . . . . . 

b) Poorly drained 
l Paulsonseries(Carbonated Rego Gleysol) . . . . . . . . . . . . . . . . . . . . . . . . . 

4. Thin, weakly to moderately calcareous moderately fine textured alluvial deposits stratified with 
layers ranging from sand to clay in texture, overlying Sand. Dark coloured organic layers occur. 
a) Imperfectly drained 

l Valley Riverseries(Gleyed Rego Black). . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l Vermillion Riverseries(Gleyed Cumulic Regosol) . . . . . . . . . . . . . . . . . . . . . . . . 

b) Poorly drained 
l Pine Riverseries(Carbonated Rego Gleysol) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

5. Thin, weakly to moderately calcareous, moderately fine textured alluvial deposits stratified with 
layers ranging from sand to clay in texture overlying coarse to fine textured shale grave]. Dark 
coloured organic layers occur. 
a) lmperfectly drained 

l Kulishseries(GleyedCumulicRegoso1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6. Thin. weakly to moderately calcareous. moderately fine textured alluvial deposits stratified with 

layers ranging from sand toclay in texture overlying stony. extremely calcareous glacial till. Dark 
coloured organic layers occur. 
a) Imperfectly drained 

l Reeve series(Gleyed Rego Black) . . . . _ . . . . . . . . . . . . . . 
E. Soils developed on organic deposits. 

1. Dominantly moderately well decomposed forest peat or thin (O-60 cm) relatively undecomposed 
sphagnum peat overlying forest peat. 
a) Shallow (40-90 cm) and deep (90-130 cm) peat 

l Okno complex (Terric Mesisol, Terric Fibric Mesisol, Terric Fibrisol) 
overlying moderately to strongly calcareous fine to 
medium textured sediments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . 

1 042 .18 
578 .lO 

49 .Ol 
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3 240 .57 
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4417 .78 
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TABLE 9 (continued) 

2. Dominantly moderately well decomposed fen peat. 
a) Shallow (40-90 cm) ànd deep (90-130 cm) peat. Okno 

l Cayer complex (Terric Mesisol, Terric Humic Mesisol) overlying 
moderately tostrongly calcareousfine to medium textured sediments ................. 

l Cayercomplex, drained phase ................................................. 
l Kircro complex (Terric Mesisol, Terric Humic Mesisol) overlying 

coarse to moderatelycoarse textured sediments ................................... 
l Crane complex (Terric Mesisol, Terric Humic Mesisol, Terric 

Limno Mesisol) overlying extremely calcareous stony medium textured till ............ 

b) Very deep(>l30cm) fen peat 
l Stead series (Typic Mesisol) overlying moderately to 

stronglycalcareouslïne to medium texturedsediments ............................. 
l Macawber series (Typic Mesisol) overlying 

extremelycalcareousstony, medium textured till .................................. 

3. Dominant$ undecomposed sphagnum peat 
a) Deep (60-160 cm) sphagnum peat overlying forest andior fen peat 

l Kilkenny complex (Terric Mesic Fibrisol, Terric Fibric Mesisol, Terric 
Fibrisol) overlyingextremely calcareous stony. medium textured till .................. 

F. Miscellaneous soils and materials 
a) Sandy and stony beaches and bars(Orthic Regosol) .................................. 
b) Saline Flats (Saline Rego Gleysol) ................................................. 
c) Marshcomplex (Rego Gleysol, Carbonated Rego Gleysol) ............................ 
d) Eroded Slopes complex (ihin Orthic Gray Luvisol, Dark Gray and Black, 

some Orthic Regosol) on stronglycalcareous medium to fine textured materials ........... 
e) Limestone and Dolostone rock outcrop ............................................ 
f) Lakes ........................................................................ 

Total area (exciuding Lake Manitoba and Lake Winnipegosis) ..................................... 

Lakes Dauphin, Manitobaand Winnipegosis(approximatearea in mapsheet) ........................ 
Intermittently exposed shoreline (hatched area on map sheet) due to fluctuating lake levels .............. 

Total area of map sheet ...................................................................... 

Alonsa Series 
The Alonsa series consists of moderately well 

drained Rego- Black soils developed on thin deposits 
(50 to 100 cm) of extremely calcareous, medium 
textured, stony glacial till overlying limestone 
bedrock. While the dominant surface texture is 
loam, textures range from very fine sandy loam to 
clay due to the water working of the surface and 
inclusion of soils with a very thin mantle of 
lacustrine deposition. Two small areas of these soils 
occur in the southeast and in the central portion of 
the map area. The topography is level to very gently 
sloping; runoff is moderate and permeability is 
moderate in the till materials. These soils are usually 
excessively stony and bouldery due to their slightly 
higher position in the landscape. These soils were 
developed under mixed prairie grass vegetation but 
now support sparse stands of stunted aspen and bur 
oak. 

The solum of the Alonsa soils is thin (7 to 20 cm). 
They have a thin leaf and sod mat underlain by a 
thin, very dark gray to black Ah horizon, usually 
free of carbonates and mildly alkaline in reaction. A 
thin gray transitional AC horizon separates the Ah 
from the extremely calcareous C horizon. The 
upper solum of these soils is similar to the Isafold 

Area 
(ha) 

Percent 
of Map 

Area 

4 783 .84 
194 .03 

393 .07 

39 339 6.94 

I 601 .23 

1315 .28 

524 .09 

3 938 .69 
1 556 .27 
2 441 .43 

207 .04 
1 070 .19 

59 439 10.48 -- 
566.752 100.00 

109 408 
545 

676 705 

series but the properties of the subsoil differ in that 
limestone bedrock occurs between 50 and 100 cm of 
the surface. 

Areas of normal Alonsa soils may contain minor 
inclusions of’Hilbre or Faulkner soils. Limestone 
bedrock may occur at the surface near the northeast 
margin of the soi1 areas. 

Agassiz Series 
The Agassiz series consists of well to excessively 

drained Orthic Black soils on calcareous stratified 
sand and grave1 outwash and beach deposits. There 
is usually a thin sandy surface mantle over the 
coarser materials. Surface textures range from 
loamy fine sand to Sand. These soils have rapid 
runoff and permeability and are non-stony to 
slightly stony. They occur on the apex, Upper and 
intermediate slopes of low narrow ridges. The 
Agassiz soils occur throughout the south-central 
and southeastern portions of the map area, usually 
as beach ridges tossed up by wave action around 
slightly higher portions of the landscape. An 
extensive area of Agassiz soils occurs on the 
undulating morainic topography immediately east 
of the town of Ste. Rose. The grave1 in this area is 
very coarse and contains numerous boulders. Other 
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FIGURE 14 FIGURE 15 
Soi1 prqjile of’ Agassiz coarse Sand. A thin Orthic 

Black soi/ developed on coarse sand and grave1 bea<,lt 
deposits (stick interval q 6 inches = 15 cm). 

Open grassland ulith scattered aspen-oak vegetation 
characteristic of’ Agassiz soi1 areas. 

TABLE 10 
Analysis of Agassiz Series 

(E. Cen. 18-29-18W) 

Ah O-8 MSL 69 17 14 7.2 0.4 4.3 0.0 4.0 6.9 0.27 25.6 28.1 24.9 6.1 0.4 0.3 0.1 
Bm 8-13 MSL 75 14 II 1.2 0.4 0.8 0.0 0.X 4.2 0.32 13.1 22.3 19.5 6.2 0.2 0.2 0.0 
BCk 13-30 MSL 71 22 7 7.5 0.4 26.3 0.0 24.3 ~ - - 15.0 19.0 3.x 0. I 0. I 0.3 
Ck 30-90 MS 94 6 0 7.6 0.3 35.7 4.5 28.7 ~ - - 2.3 ~ ~~ - ~ 

narrow beach ridges trend in a northwesterly 
direction in a broad arc around the south end of 
Dauphin Lake. The native vegetation is mixed 
prairie grasses with occasional bur oak and scat- 
tered aspen. 

The Agassiz soils have a 7 to 15 cm A horizon of 
very dark gray, loamy coarse Sand to sandy loam 
that is single grained to weakly fine granular and 
neutral in reaction. The B horizon is weakly 
developed and is distinguished only by its brown to 
brownish gray colour. The parent material is very 
pale brown stratified Sand and gravel. The solum is 
usually restricted to the sandy surface mantle SO its 
depth varies with the depth of the fïner material. A 
description of the Agassiz series is given below: 

Ah -0 to8cm, verydarkgray(lOYR3/ 1,dry)sandyloam; 
weak fine granular; loose; neutral; abrupt, smooth 
boundary. 

Bm -8 to 13 cm, brown to dark brown (IOYR 4/3, dry) 
sandy loam; weak, medium granular; very friable, 
soft; neutral; abtupt, smooth boundary. 

BCk -13 to 30 cm, light gray (10YR 7/2, dry) sandy loam 
and fine gravel; single grain; loose; mildly alkaline; 
very strongly calcareous; clear. wavy boundary. 

Ck -30 to 90 cm, very pale brown (IOYR 7;3, dry) sand 
&td coarse gravel; single grain; loose; mildly alkaline; 
very strongly calcareous. 

Areas mapped as Agassiz series often include 
minor inclusions of East Bay soils where the grave1 
and sand deposits are thinning out towards the 
margin of the ridges. Other Agassiz soi1 areas found 
at slightly higher elevations may contain minor 
inclusions of the soils of Leary complex. 

Almasippi Series 
The Almasippi series consists of Gleyed Carbon- 

ated Rego Black soils developed on moderately to 
strongly calcareous coarse to moderately coarse 
lacustrine and deltaic deposits. Surface textures 
range from loamy fine Sand to Sand. The Almasippi 
soils occur mainly in the southwestern portion of 
the map area in the Dauphin Lake Plain. The 
topography is level to irregular, verygentlysloping. 
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Runoff is moderate and permeability is impeded by 
a high water table. These soils are non-stony. Native 
vegetation is meadow-prairie grasses and herbs with 
scattered groves of aspen, black poplar and willow. 

The Almasippi soils have calcareous surface 
horizons underlain by strongly calcareous sub- 
strata. They have a thin L-H horizon (5 to 15 cm) 
overlying a very dark gray Ah horizon (10 to 20 cm) 
which is usually carbonated. In places tongues of 
the dark coloured A horizon extend down irregular- 
ly into the C horizon. A thin transitional light 
brownish gray AC horizon (5 to 10 cm), and a thin 
light gray to gray Cca horizon (5 to 10 cm) may be 
present. This gradually fades into a very pale brown 
C horizon. The textures usually become coarser 
with depth. A description of a cultivated Almasippi 
soi1 is given as follows: 

W -0 to lZcm,darkgray(lOYR4/ 1,dry)loamyfinesand; 
weak, fine, granular; very friable, soft; mildly alkaline; 
moderately calcareous; abrupt, smooth boundary. 

Cca -12 to 22 cm, light gray to gray (IOYR 6/ 1, dry) loamy 
fine sand; single grain; loose; moderately alkaline; 
strongly calcareous; abrupt, smooth boundary. 

FIGURE 16 
Soi1 prqfile of Almasippi sand. A Gle,,jed Carbonated 
Rego Black Soi1 developed on moderateh calcareous 

coarse texrured lacusrrine deposits. 

Hor 

Apk 
Cca 
Ckgl 
Ckg2 

TABLE 11 
Analysis of Almasippi Series 

(NW Cor. 24-23-17W) 
Exch. 
cap. 

ca(‘o. C“I,- IhlO- mg. 1 OUI me/ 
Ikprh I est. Sand Siit (‘I;l> PH Cwld F~UI\. CIIC mile c \ cc IOOg 

cm Chi\\ ‘ i ‘ i <, c;ICI. mr cm << ci (< 1, ci k,lX> soi1 

O-12 LFS 85 9 6 7.7 0.5 x.5 3.5 4.6 I .9 0.04 47.5 8.9 
12-22 LFS X6 5 9 8.0 0.3 16.8 7.2 x.9 ~ 3.4 
22-45 FS 94 3 3 7.9 0.4 1 x.4 6.6 10.8 ~ I .4 
45-75 FS 9x 2 0 8.1 0.3 21.3 3.7 16.2 ~ 1.6 

Ckgl -22 to 45 cm, very pale brown (IOYR 7/4, dry) fine 
sand; common, medium distinct reddish yellow 
mottles; single grain; loose; moderately alkaline; 
strongly calcareous; gradua], smooth boundary. 

Ckg2 -45 to 75 cm, yellow (IOYR 7/6), fine Sand; common, 
medium. distinct reddish yellow mottles; single grain; 
loose; moderately alkaline; strongly calcareous. 

There are 1,160 hectares mapped as normal 
Almasippi soils. Surface textures vary from fine 
Sand to fine sandy loam. Minor inclusions of Colby 
series in which a substrate of medium textured 
glacial till occurs between 25 and 100 cm from the 
surface may occur. Minor poorly drained areas 
characterized by Valpoy soils may also occur as 
inclusions with the Almasippi soils. 

Aubrey Series 
The Aubrey series are Carbonated Rego Humic 

Gleysol soils developed on thin (25 to 100 cm) 
moderately to strongly calcareous, moderately fine 
to fine textured sediments overlying weakly to 
moderately calcareous shaly clay till. A water- 
worked gravelly and cobbiy lens 25 to 90 cm in 

thickness may occurbetween the two materials. The 
texture of the surface horizon varies from clay loam 
to clay but clay is dominant. These soils are found in 
the southwest portion of the Dauphin Lake Plain in 
a narrow belt parallel to and immediately below the 
Manitoba Escarpment. In this area, the lacustrine 
and till surface deposits are very thin SO that in 
many instances, the underlying shale bedrock or 
shaly clay till is exposed or is found within the 
control section. The Aubrey soils are found in 
poorly drained depressional sites and may occur 
behind gravelly beaches and ridges running parallel 
to the Riding Mountain. These soilsgenerally occur 
under native vegetation consisting of meadow 
grasses and sedges with clumps of willow and 
balsam poplar. 

The Aubrey soils have a thin dark coloured 
surface horizon (less than 15 cm) which is usually 
carbonated. A thin dark gray transitional AC 
horizon occurs at the top of the water-worked lens. 
The water-worked layer between the lacustrine 
overlay and the underlying till or bedrock is 
extremely variable in depth and composition. This 
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lens, when present, commonly contains large 
rounded granitic boulders and/ or interlaced flat- 
lying limestone cobbles at the bottom of the 
overlay. These lenses may occur as nearly pure 
gravelly and sandy materials or as cobbly, gravelly 
clay loam textured materials. Al1 of these layers are 
usually high in iron compounds (strongly coloured, 
orange, yellow, brown, red) but may or may not be 
calcareous. Cca horizons may occur at varying 
depths in this layer. The underlying shaly clay 
material occurs at depths varying from the surface 
to 1.5 to 1.8 meters. 

Ahkg -0 to 8 cm, very dark gray 2.5Y 3/0, dry) silty clay 
weak, medium, granular; plastic, firm, slightly hard; 
mildly alkalihe; strongly calcareous; clear, irregular 
boundary. 

Ch -8 to 60 cm, white (5Y 8/2, dry) stratified silty clay 
loam to very fine sandy loam; many medium, promi- 
nent very pale brown mottles; weak, medium, pseudo- 
granular; friable, soft; moderately alkaline; extremely 
calcareous. 

In the areas mapped as Balmoral peaty phase, 
the minor inclusions are principally Pineimuta 
peaty phase and Balmoral series. 

Pure areas of Aubrey soils may contain minor 
amounts of the imperfectly drained Merridale or 
Norgate soils. Although salinity was not found to be 
severe in the Aubrey soi1 areas, sporadic occurrence 
of salts was noted. One area was mapped as a 
complex with Norgate series. 

Banks Series 

Balmoral Series 
The Balmoral series are Carbonated Rego Humic 

Gleysol soils developed on very strongly to extreme- 
ly calcareous, moderately fine textured, lacustrine 
sediments. The texture of the surface horizon is clay 
loam to silty clay. The Balmoral soils are not of 
great extent but a small area is found in the northern 
half of the map sheet. The topography is level to 
depressional, runoff is very slow and permeability is 
moderately slow. Most of the Balmoral soils have a 
surface layer of peat 15 to 40 cm thick and are 
mapped as the peaty phase. The vegetation is 
mainly meadow grasses, reeds and sedges with 
scattered clumps of willows, tamarack and black 
spruce. 

The Banks series are moderately well drained 
Orthic Dark Gray soils developed on thin (25 to 100 
cm) moderately calcareous medium textured lacus- 
trine sediments overlying strongly calcareous 
medium textured till. The dominant surface tex- 
tures are fine sandy loam to loam. These soils occur 
at higher elevations of the Dauphin Lake Plain 
immediately below Riding Mountain. The topo- 
graphy is irregular, undulating to gently rolling. 
Runoff is moderate and permeability of the Upper 
soi1 materials is moderately rapid. The underlying 
till materials are characterized by a moderate 
permeability. These soi1 areas are usually stone free 
to slightly stony. The Banks soils have developed 
under a native tree caver of dominantly aspen with 
an understory of hazel, dogwood and grasses. 

The Balmoral soils have a thin, dark coloured, 
surface horizon (less than 15 cm) which is usually 
carbonated. A thin gray transitional AC horizon (5 
to 10 cm) separates the Ah horizon from the pale 
brown extremely calcareous C horizon. The tex- 
tures of these soils usually become coarser with 
depth. The Balmoral soils are variably saline, the 
salinity occurring in small patches. A description of 
a Balmoral peaty phase soils follows. 

AP 

TABLE 12 

The Banks soils in the virgin condition are 
characterized by a thin deciduous leaf mat under- 
lain by 15 to 20 cm of dark gray to very dark gray 
blotched Ahe horizon. A moderately well develop- 
ed textural B horizon (15 to 20 cm) fades into a 
transitional BC horizon, the lower portion of which 
usually appears as a water-worked lens above the 
till materials in the IICkg. The underlying till 
deposits are usually derived from mixed rock 
materials of shale, limestone and granitic origin and 
are similar to the C horizons of the Erickson and 
Waitville soils. A description of a cultivated Banks 
soi1 follows: 

Om -20 to 0 cm, dark reddish brown (SYR 2/2, dry) 
moderately decomposed sedge peat; medium to fine 
fibered; neutral; abrupt, smooth boundary. 

-0 to 15 cm, dark gray to dark grayish brown (IOYR 
4/ 1.5, d; IOYR 2/2, m) fine sandy loam; weak, fine 
granular; very friable, soft; neutral; abrupt, smooth 
boundary. 

Analysis of Balmoral Series - Peaty Phase 
(W. Cen. S.W. 1% 2%32-9W) 

Om- 
Oh 20-o ~ - - - 6.8 2.7 2.9 -- -- 34.8 2.81 12.4 - 13.8 16.7 3.9 1.0 16.9 
Ahkg O-8 Sic 6 43 51 7.4 3.1 19.2 0.0 17.7 4.0 0.39 10.3 34.9 Ca+Mg=506.3 17.2 38.9 
Ckg 8-60 SiL 12 67 21 7.9 2.4 60.1 3.2 52.0 0.3 0.02 15.0 - 15.2 12.6 8.2 3.3 24.1 
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TABLE 13 
Analysis of Banks Series 

(SW Cor. SE ‘/J 5-23-17W) 
Exch. 
Cap. 

Cold. caca, Col- DOlO. Org. Total 
C;N IOuegm. 

Enchangcable Cations 

Dcplh ‘1 EX, Sand Silt Clq pH mb Equiv, CI~’ mile C N me! 100 g. 

Hor. cm cla*s si 5t si CiîCI, CIIl % ‘i ?i si Ti Ratio mil Ca Mg K Na H 

AP O-15 FSL 64 15 21 7.0 0.3 - ~ ~ 2.7 0.18 15 19.0 16.0 2.8 0.2 0.1 0.0 
Ahe 15-20 FSL 70 13 17 6.9 0.2 - ~ - 0.5 0.05 10 9.5 7.6 2.0 0.2 0.1 0.0 
Bf 20-35 FSCL 66 10 24 7.0 0.2 - ~ - 0.3 0.05 6 14.9 10.8 3.1 0.4 0.1 0.0 
BC 35-50 FSL 81 4 15 7.1 0.2 0.3 0.1 0.2 - - - 7.8 5.8 2.1 0.2 0.1 ~ 
IlCk 50-90 CL 28 36 36 7.5 0.3 27.0 7.3 18.1 - - - 17.1 - - - - - 

Aha -15 to 20 cm, light brownishgray(lOYR6/2, d; 10YR 
4/3 m) fine sandy loam; weak fine gratiular, breaking 
to single grain; very friable, loose; neutral; abrupt, 
discontinuous boundary. 

Bt -20 to 35 cm, dark grayish brown (IOYR 4/2, d; 10YR 
3/3, m) fine sandy clay loam; weak, medium blocky, 
breaking to moderate fine granular; friable, slightly 
hard; neutral; clear, smooth boundary. 

BC -35 to 50 cm, light yellowish brown (IOYR 6/4, d; 
IOYR 5/4, m) fine sandy loam; few, fine,faintbrown- 
ish yellow mottles; weak, fine granular breaking to 
single grain; loose; neutral; clear, smooth boundary. 

IICK -50 to 90 cm, grayish brown (1OY R 5/2 d; 1OY R 4/ 1, 
m) clay loam and pockets of light yellowish brown 
(IOYR 6/4, m) fine Sand; moderate pseudo fine sub- 
angular blocky, loose in pockets; firm and hard; 
mildly alkaline; strongly calcareous. 

Banks series mapping units may have minor 
inclusions of Erickson and Durban soils. 

Beaverdam Series 
This series consists of imperfectly drained Gleyed 

Dark Gray soils developed on thin, strongly cal- 
careous, stratified sand and grave1 deposits over- 
lying stony, extremely calcareous, medium textured 
glacial till. Surface textures vary from sand to fine 
sandy loam. These soils occur in the Dauphin Lake 
Plain and are generally found at higher elevations in 
association with areas of water-worked till and 
shallow beach complexes. Topography is level to 
irregular, gently undulating. These soils generally 
support a fairly dense forest caver of aspen and 
balsam poplar with an understory of grasses, willow 
and other herbeceous shrubs. 

The Beaverdam soils are characterized by a thin 
deciduous leaf and grassy sod mat, and a thin 
blotched dark gray to very dark gray Ah horizon 
overlying a weakly developed Bmg horizon. The 
Upper solum grades gradually into lighter coloured 
calcareous sand and grave1 deposits of the Ckg 
horizon. Usually, a water-worked cobbly lens is 
found at about 50 to 100 cm separating the sand and 
gravels from the underlying IICkg horizon. This 
horizon consists of extremely calcareous, medium 
textured till. The weak leaching processes active in 
these soils may only result in incomplete removal of 
the carbonates from the Upper solum. However, the 
dark gray colour of the A horizon, mixed with 
lighter patches of material together with the devel- 
opment of the coloured B horizon is evidence that 
leaching is taking place. The Upper solum of the 
Beaverdam soils is similar to the Kergwenan soils; 
the underlying high lime till has properties similar 
to the C horizon of the Fairford and Inwood soils. 

A description of a representative Beaverdam soi1 
is as follows: 

AP -0 to 15 cm; dark gray to dark grayish brown (IOYR 
4.5/ 1, d; 1OYR 3/2, m) fine Sand, weak fine granular 
breaking to single grained; very friable when moist, 
loose when dry, mildly alkaline, weakly calcareous; 
abrupt, smooth boundary. 

Ahk -15 to 23 cm; brown (IOYR 5/3, m) fine Sand; single 
grained; very friable when moist, loose when dry; 
moderately alkaline, weakly calcareous; abrupt, wavy 
boundary. 

Bmkgi -23 to 33 cm; dark brown (IOYR 3.5/3, m) fine Sand; 
peak fine granular, very friable when moist, loose 

TABLE 14 
Analysis of Beaverdam Series 

(SC 17-24-17W) 
Exch. 
cap. 

Gond. CaCO, Cal- Dolo- org. Total me/ 
Exchangeable Cations 

Depth Text. Sand Silt Clay pH ms, Equiv. cite mite C N C/N IOOgm. me, 100 g. 

Hor. cm Glass w % 9; caq cm % % 9: % 7c Ratio mil Ca Mg K Na H 

Apk O-15 FS 87 6 7 7.7 0.4 2.1 0.9 1.1 1.40 0.05 28 13.8 1.5 14.4 0.1 0.1 - 
Ahk 15-23 FS 91 5 4 7.9 0.2 1.9 0.8 1.0 0.22 0.03 5.4 - - - - - 
Bmkg 23-33 FS 90 7 3 7.8 0.4 8.0 1.3 6.2 0.37 0.03 

1; 
4.6 - - - - - 

BCkgj 33-45.F-MS 91 7 2 7.9 0.3 12.0 2.0 9.3 - - - 3.1 - - - - - 
Ckgl 45-65 FS 97 3 0 8.0 0.2 19.0 2.8 15.0 - - - 1.4 - - - - - 
Ckg2 65-90 F-MS 95 5 0 8.0 0.2 22.3 2.5 18.2 - - - 1.4 - - - - - 
IICKg 90+ L 
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when dry; moderately alkaline; moderately calcare- 
ous due to inclusion of residual fragments of lime- 
stone and dolostone; abrupt. wavy boundary. 

BCkgj -~33 to 45 cm; grayish brown (IOY R 5: 2, m) fine and 
medium Sand; structureless, single grained; \‘er) 
friable when moist, 100x when dry; moderately alka- 
line. moderately calcareous; abrupt, irregular 
boundary. 

Ckgl -45 to 65 cm, brownish yellow (IOYR 6; 6. m) fine sand 
structureless, single grained, very friable when moist. 
loose when dry, moderatelyalkaline, stronglycalcare- 
ous: abrupt, smooth boundary. 

Ckg2 -65 to 90 cm; yellowish brown (IOYR 5’4. m) fine and 
medium Sand; structureless; single grained. loose 
when moist and dry, moderately alkaline, strongl! 
calcareous. 

IlCkg --90 cm+; very pale brown (IOYR 713. m) loam till: 
structureless, breaking to weak, medium granular: 
friable when moist, slightly hard whendry; moderate- 
ly alkaline, very strongly calcareous. 

Areas mapped as Beaverdam series usually occur 
adjacent to Fairford and Inwood soils. Garrioch 
soils and the soils of Gunton Complex may occur as 
minor inclusions with the Beaverdam soils. 

Berlo Series 
The Berlo series consists of Gleyed Dark Gray 

Luvisol soils developed on moderately to strongly 
calcareous, coarse to moderately coarse textured 
lacustrine and deltaic deposits. Surface textures are 
fine sand to loamy fine Sand. The Berlo soils occur 
in a few small areas in the southeastern portion of 
the map area, usually adjacent to Agassiz soils or to 
the soils of Leary Complex. The topography is level 
to irregular, very gently sloping. Runoff is moderate 
and permeability is moderately rapid. Berlo soils 
are nonstony. The native vegetation consists of 
aspen-black poplar woods with an undergrowth of 
willows, meadow-prairie grasses and herbs. 

The Berlo soils are weakly to moderately leached 
as evidence by light and dark gray blotches in the 
Ah horizon. A weakly developed light grayish 
brown Ae horizon is found above a dark grayish 
brown Bt horizon. The B horizon fades gradually 
through a thin BC horizon into a light gray C 
horizon. The lower portion ofthe A horizon and the 
B and C horizons are usually mottled. A description 
representative of the Berlo Series is given below. 

L-H ~ 3 to 0 cm, very dark grayish brown (IOYR 3: 2, dry) 
leaf mat, neutral; clear, smooth boundary. 

Ah ~ 0 to 3 cm, very dark gray (IOY R 3i 1. dry) fine Sand; 
weak, fine, granular; very friable, soft; neutral; clear. 
smooth boundary. 

Aegj - 3 to ID cm, pale brown (IOYR 6j3. dry) fine Sand; 
few fine, faint brown mottles; single grain; loose; 
neutral; gradua], wavy boundary. 

Btgj - 10 to 17 cm, dark grayish brown (IOYR 4;2. dry) 
loamy fine Sand; few fine and faint brown mottles; 
weak, fine granular; very friable, loose; mildly alka- 
line; graduai, irregular boundary. 

BCkgj ~ 17 to 23 cm, light brownish gray (IOYR 613, dry) fine 
Sand; few fine and faint light yellowish brown mottles; 
single grain; loose; moderately alkaline; moderatel) 
effervescent; gradua], irregular boundary. 

FIGURE 17 
Soi1 profïle cf Berlo sand, a Gle,r,ed Dark Gray 
Lu\>is01 soil developed on moderare& calcareous 

c’oarse textured lacustrine deposirs. 

Ckg ~ 23 to 60 cm, light gray (IOYR 7/2. dry) fine Sand; 
many medium, prominent brown mottles; single 
grain; loose. weakly cemented when dry; moderately 
alkaline; strongly effervescent. 

Areas mapped as Berlo soils are limited in extent (47 
ha) and may have minor inclusions of Selina soils in 
which medium textured glacial till occurs between 
25 and 100 cm of the surface. 

CuJler Complex 
The Cayer complex consists of organic soils 

developed on moderately decomposed herbaceous 
fen peat overlying moderately to strongly cal- 
careous fine to medium textured sediments within 
130 cm of the surface. These soils occur in high 
nutrient (eutrophic), very poorly to poorly drained, 
depressional areas dominantly in the Dauphin Lake 
Plain and in larger, deeper depressions of the Inter- 
lake and Westlake Plains where lacustrine deposi- 
tion has taken place. The dominant vegetation on 
these soils is sedges, reeds and meadow grasses with 
clumps of swamp birch and willow. 

Cayer series, a Terric Mesisol, and Cayer series- 
deep phase are the dominant soils in this complex. 
The Cayer series consists of 40 to 90 cm of mesic fën 
peat with the terric contact occurring in the middle 
tier. The deep phase consists of 90 to 130 cm of 
mesic fen peat with the terric contact occurring in 
the bottom tier. 

The other member of this complex is the Volga 
series. The Volga soils are Terric Humic Mesisols 
with 40 to 90 cm of dominantly fen peat and sub- 
dominant humic peat in the organic section. A terric 
contact occurs in the middle tier. Volga series-deep 
phase has 90 to 130 cm of mesic fen peat with sub- 
dominant layers of humic material in the organic 
section. 
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FIGURE 18 
Soilprofife of Ca)>er Series, A Terric Mesisol soil 

developed on shallow moderately well decomposedfen 
peat underlain by lacustrine clay. 

A description of Cayer series-deep phase is as 
follows. 

Oml -0 to 30 cm, reddish brown todark brown (5YR 4/3 to 
7.5YR 4/4, wet) matted, moderately coarse fibered; 
neutral; unrubbed fiber content about 63%. 

Om2 -30 to 60 cm, brown to dark grayish brown (IOYR 4/3 
to 3/2, wet) compacted or matted, moderately coarse 
fïbered; medium acid; unrubbed fiber content about 
62%. 

Om3 -60 to 100 cm, dark reddish brown (5YR 2/2, wet) to 
very dark brown (IOYR 2/2, wet); compacted to felt- 
like, fine fibered; medium acid; unrubbed fiber con- 
tent about 44%. 

FIGURE 19 
Treeless fen areas and associated sedge and swamp 
birch vegetation characteristic of the Ca)>er soils. 

IIAhg -100 to 107 cm, black (2.5Y 2/0, wet) clay; amorphous 
breaking to fine granular; very sticky, very plastic; 
slightly acid; abrupt, wavy boundary. 

IICg -107 cm+, dark gray (5GY 4/ 1, wet) clay; amorphous; 
very sticky, very plastic; neutral. 

There are approximately 4 783 hectares mapped 
as normal Cayer Complex. These areas usually 
occupy larger level depressions characterized by 
lacustrine deposition. Areas of Cayer Complex in 
which the drainage has been improved through the 
installation of drains caver some 194 ha. Some 
poorly and very poorly drained areas are character- 
ized by variable depths of sedge peat SO that the soils 
of both Cayer complex and the peaty phase of 
Partridge Creek series occur in significant amounts. 
Other soils occurring in association with Cayer soils 
are Glenfields peaty phase, Wentland peaty phase 
and Mossy River series. In mapping units where the 
above soils occur in significant amounts they are 
designated on the soi1 map as complexes with the 
distribution of the individual series indicated in 
decile portions. 

Clarkleigh Series 
The Clarkleigh series consists of Carbonated 

Rego Humic Gleysol soils developed on extremely 
calcareous, medium textured water worked till and 
may include soils developed on a very thin mantle 
(less than 15 cm) of lacustrine sediments over the 
till. Surface textures range from sandy loam to clay. 

TABLE 15 
Analysis of Cayer Series - Deep Phase (Cayer Complex) 

(SW Cor. 9-26-3E) 
Fiber Exch. Pyro- B”lk 
Con- Cap. pho,- Dell- 
Le”, 

Depth Tut. Sand SIIl ClZi~ ‘2 (un- pH 
Op. Total 

Fi C’N IOF&l 
Exchangeablc Cations phate sty 

me~100gsoil Sol. Ash cg: 
Hor. cm Glass % 9; %j rubkd) ‘33, çi $1 Ratio 4011 Ca Mg K Na H Ci % CC) 

Oml O-30 - - - - 63 7.2 49.5 2.4 21 121.2 92.0 24.7 0.7 0.6 2.6 0.1 1 12.0 0.09 
Om2 30-60 - - - - 62 5.8 55.9 2.7 21 109.6 73.8 17.8 0.3 0.6 II.0 0.10 0.10 0.10 
Om3 60-100 - - - - 44 5.7 54.9 3.0 18 155.9 98.6 40.5 0.3 0.6 13.9 0.25 10.2 0.13 
IIAhg 100-107 C 7 21 72 - 6.6 3.9 0.3 13 41.8 30.8 13.6 1.1 0.6 3.9 - 88.7 - 
1ICg 107+ C 2 26 72 - 7.3 1.3 0.1 13 32.8 69.9 13.9 1.2 0.5 - - 93.1 ~ 

53 



These soils occupy the shallow depressions in the 
level to irregular very gently sloping Interlake and 
Westlake Plains to the east and southeast of Lake 
Dauphin. Runoff is slow and permeability is 
impeded because of a high water table. The 
Clarkleigh soils are very stony to exceedingly stony 
depending on the depth of the lacustrine mantle 
over the till. These soils are variably saline. Where 
the salinity occurs in large areas these are desig- 
nated as saline phases. Areas of the peaty phase are 
characterized by a surface organic layer 15 to 40 cm 
thick. The native vegetation is mainly meadow 
grasses and sedges with some willows, swamp birch 
and black poplar. The areas delineated and identi- 
fied as the saline phase are characterized by patches 
of salt tolerant herbaceous and grass species. 

Clarkleigh soils have a thin very dark gray Ah 
horizon (8 to 20 cm) which is usuallycarbonated. A 
thin gray to dark gray transitional AC horizon (5 to 
15 cm) separates the A horizon from the light gray 
extremely calcareous C horizon. Snail shells are 
commonly found in the Upper portions of the soil. A 
description of a Clarkleigh soils follows: 

Om-Oh-3 to 0 cm, black (5YR 2/ 1, dry; SYR 2/2, moist) 
moderately well to well decomposed herbaceous peat; 
very fine tïbered to amorphous, slightly sticky. 
neutral; abrupt, smooth boundary. 

Ahkg -Oto8cm,verydarkgray(IOYR3/I,dry;lOYR2/1, 
moist) loam; weak fine granular; slightly-sticky, firm. 
very hard; mildly alkaline, weaklycalcareous; abrupt. 
smooth boundary. 

ACkg -8 to 13 cm, dark grayish brown (2SY 4/2, dry; 2.5Y 
3/2, moist) fine sandy loam; weak fine granular; 
slightly sticky; firm, very hard; moderately alkaline; 
abrupt, broken boundary. 

Ccag -13 to 18 cm, white (2.5Y 8/2, dry; 2SY 7/2, moist) 
fine sandy loam; amorphous; slightly sticky, firm. 
very hard; moderately alkaline; extremelycalcareous; 
clear, smooth boundary. 

Ch -18 to 50 cm, white (5Y 8/2, dry; 5Y 6/3, moist) silt 
loam; amorphous; slightly sticky, firm, very hard; 
moderately alkaline, extremely calcareous. 

Clarkleigh soils occur in single or homogeneous 
map units as the normal series, as the peaty phase, 
as the saline phase and in defined complex map 
units. Nearly three quarters of the approximately 

FIGURE 20 
Pour/~~ drained area qf Clarkleigh mils un ridges nith 

\ler.v poorly drained areas o/’ Marsh cotnplex in mIaies. 

19 000 ha of Clarkleigh soils in the map area occur 
in complex association with Isafold and Lundar 
series. The occurrence and distribution of these 
three soils in complex association depends on the 
relative relief and topographie pattern. In areas of 
low relief north-south ridge and swale topographie 
pattern mapping units are characterized by varying 
proportions of Lundar and Clarkleigh soils. In 
areas of similar topographie pattern, but with more 
pronounced relief, mapping units include a propor- 
tion of Isafold soils that occur on the slightly better 
drained apices of the ridges. 

Much of the 16 000 ha of Clarkleigh, peaty phase 
occurs in single or homogeneous map units. A small 
amount is found in complexes with Isafold, Lundar 
and Inwood series and about 2430 ha occur with 
the soils of the Crane organic soi1 complex. 

About one half of the total acreage of Clarkleigh, 
saline phase, occurs in single map units. The 
remainder is found in complex association with 
Lundar and Lundar, saline phase, soils and with 
Saline Flats complex. 

TABLE 16 
Analysis of Clarkleigh Series 

(SE 28-24-13W) 

Om- 
Oh 3-O - - - - 7.3 1.4 5.0 3.5 1.4 17.9 - ~ ~ ~ ~ - - - 
Ahkg O-8 L 40 40 20 7.7 0.8 0.7 0. I 0.6 5.1 - - 34.7 27.2 14.3 0.51 0.25 - 
ACkg 8-13 FSL 51 28 21 7.9 0.6 I .8 0.0 1.7 2.6 - ~ 22.3 22.6 12.6 0.31 0.23 - 
Ccag 13-18 FSL 52 29 19 7.9 0.6 44.3 15.4 26.7 - - - - - -- - - - 
Ckg 18-50 SiL 24 60 16 7.9 0.5 66.2 22.7 40.1 - - - - - - -- - ~ 
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Clarksville Series 
The Clarksville series are Orthic Gray Luvisol 

soils developed on weakly to moderately calcareous 
medium textured shaly till of dominantly shale 
origin. Surface textures vary from fine sandy loam 
to loam. These soils occur on the northern slope of 
the Riding Mountain in the southwest corner of the 
map area. The topography is irregular, moderately 
rolling and the area is dissected by two pronounced 
eroded ravines which carry surface runoff across the 
area. Interna1 percolation is good and runoff is 
rapid. The native vegetation is dominantly mixed 
woods of aspen, black poplar and some white 
spruce with an understory of hazel, wild rose, 
saskatoon, chokecherry and associated herbs and 
grasses. 

The Clarksville soils are characterized by a 
moderately thin leaf mat, a thick (15 to 20 cm) light 
coloured Ae horizon with well developed, medium 
to coarse platy structure and a well developed 
brownish coloured Bt horizon extending usually to 
around 60 to 75 cm from the surface. A diffuse lime 
carbonate accumulation (Cca horizon) may be 
present below the B horizon. The grayish brown C 
horizon is weakly calcareous and high in shale 
content and hematite and limonite particles. A 
more detailed description of the Clarksville soi1 is 
given in the Westlake Map Sheet Area (Soi1 Report 
No. 8). 

The Clarksville soils in the Ste. Rose map area are 
of limited extent (131 ha) and occur in complex 
association with the Wapus series. These soils are 
restricted to the steeply sloping portion of the 
Manitoba Escarpment where till deposits from the 
last glaciation are thin. The resultant till has a very 
high shale content and the shale bedrock isexposed 
in many places or is covered by only a thin veneer of 
till. 

Colbu Series 
The Colby series are Gleyed Carbonated Rego 

Black soils developed on thin deposits (25 to 100 
cm) of moderately to strongly calcareous, coarse to 
moderately coarse textured lacustrine and deltaic 
deposits overlying extremely calcareous, medium 
textured glacial till. Surface textures range from 
loamy fine sand to Sand. The Colby soils occupy 941 
ha in the southwestern portion of the map area in 
the Dauphin Lake Plain. These soils are generally 
found at slightly higher elevations in the landscape 
in association with areas of water-worked till and 
shallow beach complexes. The topography of these 
soi1 areas is level to irregular, gently undulating. 
Runoff is moderate and the soi1 permeability is 
impeded by the underlying till materials and a 
relatively high water table. The Colby soils are 
slightly stony, the severity of the stony condition 
varying with the thickness of lacustrine overlay on 
the till. Native vegetation is meadow-prairie grasses 
and herbs with scattered groves of aspen, black 
poplar and willow. 
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The Colby soils have calcareous surface horizons 
underlain by strongly calcareous substrata. The 
non-cultivated soi1 areas have a thin L-H horizon (5 
to 12 cm) overlying a very dark gray Ah horizon (5 
to 12 cm thick) which is usually carbonated, a light 
brownish gray transitional AC horizon (5 to 10 cm) 
and a light yellowish brown C horizon with 
prominent iron mottles. A thin light gray to gray 
Cca horizon (5 to 10 cm) may occur below the AC 
horizon. A water-worked, gravelly, cobbly lens 
commonly occurs at the contact of the sandy mate- 
rials and the underlying till. The Upper solum of 
the Colby soils is similar to the Almasippi series 
and the underlying till has properties similar to the 
C horizons of the Isafold and Lundar soils. 

Areas mapped as Colby series generally occur 
adjacent to Isafold and Lundar soils and may 
contain minor inclusions of Melnice soils in poorly 
drained depressional areas and Almasippi soils 
where the lacustrine overlays are deeper. A small 
area (109 ha) of Colby saline phase occurs north- 
east of Rorketon in the Westlake Plain. 

Crane Complex 
The Crane complex consists of organic soils 

developed on mesic fen peat overlying extremely 
calcareous, medium textured till within 130 cm of 
the surface. These soils are fairly extensive in the 
map area (39 339 ha) and occur mainly in the high 
nutrient (eutrophic), poorlydrained depressional to 
level areas throughout the Interlake and Westlake 
Plains. The vegetation on these soils is sedges, reeds 
and meadow grasses with clumps of swamp birch 
and willow. 

Crane series, a Terric Mesisol, and Crane series- 
deep phase are the dominant soils in this complex. 
Crane Series consists of 40 to 90 cm of mesic fen 
peat overlying loamy textured till, whereas, the 
deep phase consists of90 to 130 cm of mesic fen peat 
overlying the till. 

Other soils in this complex are Waterhen series 
and Shiel series. The Waterhen Series, a Terric 
Humic Mesisol consists of 40 to 90 cm of domi- 
nantly mesic fen peat with subdominant layers of 
humic peat in the organic section. Waterhen Series 
deep phase has 90 to 130 cm of mesic fen peat with 
subdominant humic layers in the organic section. 
The Shiel soils are developed on 90 to 130 cm mesic 
fen peat with alternating subdominant layers of 
marl (CaCO,) below the surface 40 cm. The Shiel 
soils are commonly found adjacent to areas of 
limestone bedrock or upland sites underlain by 
limestone bedrock. 

The soils of Crane Complex are similar to Cayer 
Complex differing from them only with respect to 
the underlying minera1 substrate. A description of 
the organic section of Crane series-deep phase is 
given under Cayer complex. 

Although simple or homogeneous mapping units 
of Crane Complex are common throughout the 
map sheet, the soils of Crane Complex also occur in 



association with the following soi1 series and 
phases: Meleb Series, Meleb peaty phase, Clark- 
leigh peaty phase and the soils of the Kilkenny 
Complex. Significant inclusions of the above soils 
in complex mapping units are designated in decile 
proportion in each unit. 

Crawford Series 
The Crawford series consists of Gleyed Black 

soils developed on thin (25 to 100 cm) moderately to 
strongly calcareous, moderately coarse to medium 
textured sediments overlying weakly to moderately 
calcareous shaly clay till. A water-worked gravelly 
and cobbly lens, 25 to 90 cm in thickness, may occur 
between the two materials. The texture of the 
surface horizon varies from loamy fine Sand to 
loam; loam is dominant. These soils occur in the 
southwest portion of the Dauphin Lake Plain as a 
narrow belt parallel to, and immediately below, the 
Manitoba Escarpment. In this area, shale bedrock 
or shaly clay till may be exposed at the surface or is 
found within the control section because in many 
instances the lacustrine and till surface deposits are 
absent to very thin. The Crawford soils are found in 
near level to very gently sloping areas. Most of the 
324 ha of Crawford soils is cultivated but native 
vegetation generally consisted of meadow grasses 
and sparse tree caver of clumps of balsam poplar 
and willow. These soils are moderately stony or 
bouldery to very bouldery. This stony and bouldery 
surface condition varies in severity with the depth of 
lacustrine overlay. Cultivated areas of deeper over- 
lay or where the surface stones and boulders have 
been removed may be stone-free. 

The Crawford soils have a very dark gray to black 
surface horizon, 10 to 20 cm thick and a very dark 
grayish brown Bm horizon, 15 to 20 cm thick, with 
numerous mottles. The solum usuahy terminates at 
the contact of the water-worked sandy gravelly 
materials which occur between the lacustrine over- 
lay and the underlying shaly till or shale bedrock 
materials. This water worked layer is extremely 
variable in composition and thickness. The mate- 
rials below the water-worked lens generally occur 
between 60 and 100 cm from the surface and consist 
of massive, grayish brown to bluish-gray shaly clay 
deposits. These deposits are considered to be clay 
till grading into shale bedrock. The permeability of 

the soi1 in the Upper lacustrine mantle is moderate; 
the underlying shaly clay materials have very slow 
permeabilities and are variably saline. The water- 
worked lens when present, acts as an aquifer for 
laterally moving ground waters. This lens is often 
characterized by large amounts of iron compounds 
as well as carbonates and salts. A description of a 
representative Crawford soi1 is given below: 

AP -Oto18cm,verydarkgray(lOYR3/1d,IOYR2/1m), 
fine sandy clay loam; weak, fine granular, very friable, 
soft; neutral; clear, smooth boundary. 

Bmgj -18 to 40 cm, very dark grayish brown (IOYR 3/2 d, 
IOYR 2/2 m), few, fine distinct dark reddish brown 
(SYR 313, moist) and black (5YR 2/ 1. moist) mottles; 
weak, fine granular, veryfriable, soft, neutral, abrupt, 
smooth boundary at a stone line. 

1ICkg 

mcg 

-40 to60cm, brownishyellow(lOYR6/8 d, IOYR 516 
and .5/8 m) fine sandy loam and pockets of fine gravel- 
ly loam; weak fine granular and single grain; very 
friable, loose; mildly alkaline; moderately calcareous; 
clear, wavy boundary. 

-60 to 90 cm, grayish brown (2.5Y 512 d, 2.5Y 310 m) 
clay; few fine faint yellow (2.5Y 716, moist) and 
brownish yellow (IOY R 6/ 8, moist) mottles; massive; 
very plastic, exttemely hard, mildly alkaline; weakly 
calcareous, contains numerous concretions of white 
(IOY R 8/ 1, dry; IOY R 6/ 1, moist) calcium carbonate. 

This soi1 usually occurs in simple or homo- 
geneous mapping units that may contain minor 
inclusions of Kelwood and Kerosene Creek soils. 
Although salinity was not found to be severe in the 
Crawford soils areas, the sporadic occurrence of 
salts at the soi1 surface was noted. 

Dauphin Series 
The Dauphin series consists of imperfectly drain- 

ed Gleyed Rego Black soils developed on moderate- 
ly calcareous fine textured lacustrine deposits. 
These soils occupy some 1 265 ha in the central axial 
position of the Dauphin Lake Plain on level to very 
gently sloping terrain. Runoff is slow and per- 
meability is very slow. In general, these lacustrine 
deposits are relatively shallow and are underlain 
with calcareous glacial till. Areas in which the till 
occurs within 100 cm of the surface have been 
mapped as McClernon Series. The native vegeta- 
tion under which the Dauphin soils developed was 
mainly ta11 prairie and meadow-prairie grass associ- 
ations with occasional bluffs of aspen and willow. 

TABLE 17 
Analysis of Crawford Series 

(NW Cor. 21-23-17W) 

AP O-17 FSCL 61 9 30 7.4 0.4.’ 0.8 0.1 0.7 2.3 0.22 10 21.4 19.5 4.3 0.3 0.5 - ~ ~ - 
Bmgj 17-40 FSCL 66 7 27 1.3 1.5 0.0 0.0 0.0 1.4 0.15 9 22.1 17.9 5.5 0.2 0.9 - 0.0 12.9 5.1 
IlCkg 40-60 FSL 63 19 18 7.4 2.3 14.2 12.8 1.2 ~ 8.3 - L - - - 9. I 5.7 12.3 
IIICg 60-90 Clay 9 28 63 7.4 3.9 4.0 4.0 0.0 ~ 30.6 - - - ~ ~ 21.4 8.5 16.3 
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FIGURE 23 FIGURE 24 
Soi1 profïle qf’ Durban series, an Orthic Dark Gra,, 

soit delaeloped on medium textured lacustrine 
sedimen fs. 

Landscape and mixed aspen and hirch vegeration 
associared with the Durban soils. 

consisting mainly of aspen, a shrub layer of hazel 
and dogwood with a ground caver of grasses and 
meadow grasses. 

The Ah horizon of the Durban series varies from 
20 to 35 cm in thickness, is very dark gray to dark 
gray in colour, fine granular in structure and neutral 
in reaction. The soils are weakly degraded as 
evidenced by blotching of lighter colours in the A 
horizon. The B horizon is brown to grayish in 
colour and ranges from 10 to 25 cm in thickness. It is 
usually classed as a Btj horizon as it has some clay 
accumulation and a moderate granular and sub- 
angular blocky structure. The C horizon found at 30 
to 60 cm, is moderately calcareous, moderately 
alkaline and may be slightly iron stained. The 
Durban soils correlate with Durban seriés as des- 
cribed in the Swan River Soi1 Report (Soi1 Report 
No. 13). 

East Bay Series 
The East Bay series consists of moderately well to 

well drained Orthic Black soils developed on thin, 
coarse to very coarse textured outwash or beach 
deposits overlying extremely calcareous loamy 
glacial till. The surface texture varies from loamy 
fine sand to sandy loam. The topography is very 
gently to gently sloping; runoff is moderate, and 
permeability is rapid in the Upper coarser sedi- 
ments and moderate in the loamy tif1 substrate. The 
depth of coarser material varies from 0.5 to 1 m. The 
native vegetation consists of grasses with some bur 
oak and aspen. The East Bay soils commonly occur 
slightly downslope from areas of Agassiz soils 
developed on beach ridges of deeper sand and 
gravel. 

The soi1 is characterized by a very dark gray A ho- 
rizon 12 to 24 cm thick, and a grayish brown Bm 
horizon 7 to 15 cm thick. The depth of solum varies 
with the depth of the sandy layer over the coarse 
gravelly sediments. The normal East Bay soils are 
free of carbonates in the Upper solum, but the B 
horizon of some of the East Bay soils may be 
calcareous due to the presence of very fine limestone 

TABLE 19 
Analysis of East Bay Series 

AP O-20 FSL 2 2 7 22 28 8 14 19 7.5 0.7 4.2 0.0 3.9 3.7 0.30 12.3 24.0 
Bmk 20-36 GrFS 27 8 9 31 37 4 8 3 7.7 0.4 44.6 10.3 31.6 0.6 0.06 10.0 4.6 

Ckl 36-43 FS 2 3 2 19 59 1 I 4 2 7.8 0.2 30.0 5.9 22.1 ~ -- - I .6 
Ck2 43-53 GrS 31 25 16 23 24 4 5 3 7.9 0.4 49.4 8.6 37.6 - ~ - 2.2 
IICkg 53-100 C 6 66 2 3 4 4 23 58 7.9 0.4 33.8 6.1 25.5 - ~ - 24.5 
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pebbles. A description representative of the East 
Bay series is given below. 

AP -0 to20cm,verydarkgraytoblack(lOYR3/1 d, IOYR 
2/ 1 m) fine sandy loam; weak, fine granular; very 
friable when moist, soft when dry; non-plastic; mildly 
alkaline; weakly calcareous; clear, wavy boundary. 

Bmk -20to36cm,grayishbrown(lOYR5/2d,lOYR4/3m) 
gravelly fine Sand; single grained; loose; mildly alka- 
line; extremely calcareous; abrupt, smooth boundary. 

Ckl -36 to 43 cm, pale brown (IOYR 6/3 d, m) fine sand; 
single grained; loose; moderately alkaline; very 
strongly calcareous; abrupt, smooth boundary. 

Ck2 -43 to 53 cm, pale brown (IOYR 6/3 d, m) gravelly 
Sand; single grained; loose; moderately alkaline; 
extremely calcareous; abrupt, smooth boundary. 

IICkg -53 to 100 cm, light brownish gray (2.5Y 6/2 d, 2.5Y 
4/2 m) clay till; moderate, medium blocky; fïrmwhen 
moist, hard when dry; plastic; moderately alkaline; 
very strongly calcareous. 

Eddystone Series 
The Eddystone series consists of poorly drained 

Carbonated Rego Humic Gleysol soils developed 
on thin, moderately to strongly calcareous sandy 
and gravelly outwash or beach deposits overlying 
extremely calcareous, stony, medium textured till. 
The surface textures are variable and range from 
loamy sand to clay loam depending on the amount 
of inwash from surrounding areas. The topography 
is level to depressional; runoff is slow; permeability 
is restricted during periods when the soils is 
saturated, rapid in the coarse Upper deposits and 
moderate to moderately slow in the till subsoil. 
Some lateral flow through the coarse layers may 
occur during part of the year. Vegetation consists of 
sedges, reeds, meadow grasses and willow. 

The Eddystone soi1 is characterized by a thin (6 
to 12 cm) organic layer of partially decomposed fen 
peat underlain by a carbonated very dark gray Ah 
horizon 10 to 15 cm thick, and a carbonated AC 
horizon of variable thickness depending on the 
depth of sandy mantle overlying the gravelly sands. 
The sandy .and gravelly deposits vary from 0.5 
to 1 m and overlie white, extremely calcareous 
loamy till. These soils are similar in physical‘ 
properties to the Somme series and are associated 
with the East Bay and Garrioch soils. A representa- 

tive profile of the Eddystone series is described 
below. 

Ahkg -0 to 7.5 cm, black (IOYR 2/ 1 m) loam; massive 
structure breaking to weak fine granular; firm when 
moist, hard when dry and slightly sticky when wet; 
neutral; moderately calcareous; abrupt, smooth, 
boundary. 

Ckgl -7.5 to 38 cm, pale brown (IOYR 6/3 m) loamy coarse 
sand and fine grave], structureless; loose when moist 
and dry; mildly alkaline; extremely calcareous; 
abrupt, smooth boundary. 

Ckg2 -38 to 60 cm, pale brown (IOYR 6/3 m) fine sand and 
grave], structureless, loose when moist and dry; 
moderately alkaline; extremely calcareous; abrupt, 
smooth boundary. 

1ICkg -60 to 100 cm, very pale brown (IOYR 7/3 m) silt loam 
till; few, mediumdistinct light yellowish brown (IOYR 
6/4 m) mottles, massive; firm when moist, very hard 
when dry and sticky when wet; moderately alkaline; 
extremely calcareous. 

The main areas of Eddystone soils (874 ha) are 
mapped in the southeastern part of the map area in 
the Interlake and Westlake Plains. They occur in 
depressional sites in association with low grave1 
ridge deposits of the East Bay and Garrioch series or 
in poorly drained swales in severely water-worked 
portions of the till plain. 

Some 589 ha of Eddystone soils are mapped as 
the peaty phase. These are areas of Eddystone soils 
differing from normal Eddystone soils only in the 
presence of a thin (15 to 40 cm) overlay of mesic fen 
peat. 

Edwards Series 
The Edwards series consists of imperfectly drain- 

ed Gleyed Cumulic Regosol soils developed on 
weakly to moderately calcareous, moderately fine 
textured recent alluvial deposits. Surface textures 
are usually silty clay loam and the soils are stratified 
with layers ranging from sand to clay in texture. 
Dark colored organic layers are found throughout 
the profile. These regosolic soils occur in the 
Dauphin Lake Plain on nearly level meander flood 
plain and levee deposits associated with many of the 
rivers and streams flowing from the Saskatchewan 
Plain to the west. Runoff is moderate and interna1 

TABLE 20 
Analysis of Eddystone Series 

(WC 23-24-13W) 
Ench. 
Cap. 

Cond. CaCO> Cal- Dolo- Org 701al 
Exchangcablc Cationa 

Dcpth l’ext. Sand SiIl Clay pH rns Equiv. cite mite C N c, ix IOO’, 
me, 100 g 

Hor. cm CIa\\ 9; ‘i ci CaCI, cm si c;, 9; % !i Ratio soil Ca Mg K Ua H 

Ahkg 0.0-7.5 L 47 28 25 7.4 0.5 5.14 1.48 3.37 4.4 0.49 8.4 31.2 33.8 II.4 0.48 0.18 - 
Ckgl 7.5-38 LCoS 84 13 3 7.7 0.6 44.42 0.00 40.95 0.78 0.07 11.1 3.4 - - - - - 

& FGr 
Ckg2 38-60 FS-Gr 92 6 2 7.9 0.4 56.71 0.00 52.23 - - - I.0 - - - ~ - 
IlCkg 60-100 SiL 35 53 12 8.0 0.5 57.18 5.76 47.36 - - - 5.9 - - - - - 
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TABLE 21 
Analysis of Edwards Ciay Loam 

(SW ‘/$ 341518W) 

AP O-15 SiCL 15 50 35 7.48 1.1 4.46 0.73 
Ckgjl 15-30 Sic 7 51 42 7.50 0.5 IO.OX 1.29 
Ccagj 30-60 SiCL 15 53 32 7.65 0.3 15.81 2.27 
Ckgj2 60-100 SiCL 20 46 34 7.55 0.4 9.09 -KO(> 

FIGURE 25 
Soi1 profile of Edntards clay loam, a Gle),ed Curnulic~ 

Regosol soi1 developed on recent alluvial deposits. 
Note dark layers of former surfaces. 

soi1 permeability is moderately slow. Native vegeta- 
tion on the Edwards soils is dominantly hardwood 
forest composed of elm, ash, Manitoba maple, 
willow and associated low shrubs and herbs. Most 
Edwards soils are cultivated except for narrow 
bands of native vegetation adjacent to the river 
channels. 

Soi1 profile development on these alluvial sedi- 
ments is restricted to a thin, weakly expressed Ah 
horizon that grades sharply into the stratified 
parent material. The A horizon has fine granular 
structure, dark grayish brown colour, neutral 
reaction and may be weakly calcareous. The C 
horizon is moderately calcareous, mottled with 
weak iron staining and banded with dark coloured 
layers representingformer surfaces which have been 
covered by depositions of fresh alluvium. A repre- 
sentative profiie of this series is described below. 

AP -0 to 15 cm, dark gray to gray (10YR 4.5/ 1 d, IOYR 
3/2 m) siltyclay loam; moderate tïnegranular; friable 

Ench. 
Cap. 

1>111<1- OI@ ~Tlxal “JC 1 \ch.fingcahie C‘a~,on\ 
IllliC c Y CiN 100 g me ,oog 

<r ci ‘< Ratio *ml Cd Mg K \:t H 

3.44 4.86 0.42 Il.6 48.42 40.81 9.17 1.54 0.20 
8.10 3.59 ~ ~ 

12.47 2.20 ~ ~~ -- -. 
3.61 3.05 ~~ -- 36.3 ~ 

when moist, hard when dry; mildly alkaline; weakly 
calcareous; abrupt, smooth boundary. 

Ckgj 1 -15to30cm,grayishbrown(lOYR5~2d,IOYR4/2m) 
silty clay; moderate fine granular; friable when moist, 
hard when dry; mildly alkaline; moderately calcare- 
ous; eradual, smooth boundary. 

Ccagj -30 to 60 cm, dark grayish brown (IOYR 4/2 m) silty 
clay loam; weak, fine granular; friable when moist, 
hard when dry; mildly alkaline; strongly calcareous; 
clear, smooth boundary. 

Ckgj2 -60 to 100 cm, very dark gray to black (IOYR 2.5/ 1 m) 
silty clay loam; moderate, medium granular; friable 
when moist, hard when dry; mildly alkaline; moder- 
ately calcareous. 

The Edwards soils occupy some 2 869 ha. Minor 
inclusions of poorly drained Paulson soils and 
lighter textured Turtle River soils may occur in 
Edwards series mapping units. 

Erickson Series 
The Erickson series consists of moderately well to 

well drained Orthic Dark Gray soils developed on 
moderately to strongly calcareous medium textured 
glacial till of mixed shale limestone and granitic 
rock origin. Surface textures vary from loam to clay 
loam. These soils occur at lower elevations along 
the north eastern corner of the Riding Mountain. 
The topography is irregular, undulating to gently 
rolling. Runoff is moderate to rapid and per- 
meability is moderate. With the exception of local 
areas, surface stones are not sufficiently numerous 
to seriously interfere with cultivation. The Erickson 
soils have developed under a native forest caver of 
dominantly aspen with an understory of hazel, 
dogwood and grasses. 

Erickson soils in the virgin condition are charac- 
terized by a thin deciduous leaf mat underlain by 15 
to 20 cm of dark gray to very dark gray Ahe horizon 
which may contain blotches of lighter coloured 
leached materials. Cultivated Erickson soils are 
characterized by a plow layer with uniform dark 
grayish brown surface colours when dry. The B 
horizon has a course granular to medium blocky 
structure and contains a slight clay accumulation. 
The lower portion of the B horizon fades into a 
transitional BCk horizon. The underlying C hori- 
zon is moderately to very strongly calcareous and is 
usually light grayish brown in colour. A representa- 
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FIGURE 26 
Landscape of Erickson Soils. 

tive description of a cultivated Erickson soi1 
follows. 

AP 

Ahe 

Btj 

BCk 

Ckl 

-0 to lScm,darygrayishbrown(IOYR4/2dry, IOYR 
2/2 moist) sandy loam; moderate fine granular, 
friable when moist, hard to very hard when dry; 
neutral, noncalcareous; abrupt, smooth boundary. 

-15 to 20 cm, very dark grayish brown (LOYR, 3/2, 
moist) sandy loam; moderate medium granular; 
friable when moist, slightly hard when dry; neutral; 
noncalcareous; gradua], smooth boundary. 

-20 to 30 cm, dark yellowish brown (IOYR 3/4, moist) 
sandy loam; weak, fine subangular blocky; firm when 
moist, hard when dry; neutral, noncalcareous; abrupt, 
smooth boundary marked by small weathered lime- 
stone pebbles. 

-30 to 43 cm, dark yellowish brown (IOYR 4/4, moist) 
silt loam; amorphous, breaking to weak fine granular; 
very friable when moist, slightly hard when dry; 
mildly alkaline, very strongly calcareous; abrupt, 
smooth boundary. 

-43 to 48 cm, yellowish brown (IOYR 5/4, moist) silt 
loam, weak fine pseudogranular; very friable when 
moist, slightly hard when dry; mildly alkaline, very 
strongly calcareous; abrupt, smooth boundary. 

Ck2 -48 to 90 cm, gray(lOYR 5/1, moist) heavyclay; weak, 
medium pseudo subangular blocky breaking to weak, 
fine granular; very firm when moist, hard when dry; 
mildly alkaline and very strongly calcareous. 

The Erickson soils usually occur in simple or 
homogeneous mapping units and as minor inclu- 
sions in Banks series mapping units. The Erickson 
soils occupy 443 ha in the southwest corner of the 
map area. 

Eroded Slopes Complex 
The Eroded Slopes complex consists of thin 

Luvisolic, Chernozemic and Regosolic soils devel- 
oped on steeply sloping areas of the eroded stream 
channels dissecting the Riding Mountain Escarp- 
ment. The soils of this complex are developed 
mainly on strongly calcareous medium to fine 
textured materials, but surface textures are ex- 
tretiely variable. Erosion within these channels by 
stream flow, together with slumping on steep 
slopes, results in a complex mixture of surface 
materials ranging from boulders and coarse gravels 
to sand and clay in texture. Composition of the 
surficial matérials includes till and eroded till, 
minor areas of alluvium in the valley bottom and 
shaly bedrock material where erosion has tut 
through the till to the underlying bedrock. Runoff is 
very rapid to moderate and permeability is mod- 
erate to rapid. Most of the slopes are covered with 
forest vegetation composed mainly of aspen, birch 
and white spruce. South and west facing slopes are 
characterized by more open woods with a grassy 
understory whereas north and east facing slopes are 
commonly thickly wooded. 

Orthic Regosol soils are found where erosion or 
slumping occur on the steeper slopes. More stable 
areas are characterized by thin Grey Luvisol soils on 
north and east slopes with Dark Grey and Black 
soils being found on the warmer south and west 
facing slopes. 

The Eroded Slopes complex covers 270 ha of 
steeply sloping terrain along the Riding Mountain 
Escarpment. These areas are very susceptible to 
gullying and SO are best protected by maintaining 
the native vegetation in an undisturbed state. This 
native vegetation slows the rate of runoff and 

TABLE 22 
Analysis of Erickson Loam 

(NE Cor. 6-23-17W) 
Exch. 
Cap. 

Cond. CaCO; Cd- DOlO- Org. 1-014 
E.whangeablc Cationr 

Dcpth Texl. Sand Sill Clay pH rm Equir,. cite mile C N CS 100 g 
mc 100s 

Hor. cm Clm 5 5: ri CaCI, cm F 4i a C, si RAI,0 ~011 Ca Mg K Sa H 

AP O-15 SL 59 23 18 7.3 0.5 1.60 0.46 1.04 2.31 0.11 21 18.85 4.00 14.10 0.45 0.13 - 
Ahe 15-20 SL 57 21 22 7.2 0.4 1.07 0.46 0.56 0.82 0.04 21 18.61 3.35 14.10 0.40 0.20 - 
Btj 20-30 SL 53 24 23 7.0 0.4 1.55 0.51 0.95 0.58 - - 16.39 4.15 12.22 0.35 0.14 - 
BCk 30-43 SiL 29 56 15 7.9 0.7 31.65 0.00 29.17 0.74 - - - - - - - - 
Ckl 43-48 SiL 17 61 19 7.5 0.7 41.31 7.61 31.02 ~ - - - - ~ - - - 
Ck2 48-90 HvC 10 27 63 7.5 0.5 39.53 19.30 18.64 - - - - - - - - - 
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protects the slopes from excessive erosion in 
addition to providing prime areas of food and 
shelter for elk, moose and deer. 

Fairford Series 
The Fairford series consists of well to moderately 

well drained Degraded Eutric Brunisol soils devel- 
oped on extremely calcareous, medium textured, 
stony till. Surface textures vary from loam to clay 
loam. The Fairford soils are found mainly in the 
Interlake Plain and Westlake till plain, occupying 
much,of the well drained land in the north half of 
the map area. They occur in association with minor 
amounts of Garson Orthic Grey Luvisol soils and 
are correlated with the well drained members of the 
Garson Association as mapped in the Grandview 
Map Sheet Area (Soi1 Report No. 9). The topo- 
graphy of the Fairford soils is gently undulating to 
undulating, often in the form of a weakly drumlin- 
ized or fluted ridge and swale pattern. Runoff is 
moderate and permeability is medium. The Fair- 
ford soils are very to excessively stony; the more 
stony areas usually occurring on higher more 
severely water-worked portions of the ridges. The 
native vegetation is aspen, jack pine and white 
spruce. A few till outcroppings in the Dauphin Lake 
Plain are characterized by Fairford soils and 
dominantly mixed aspen and bur oak vegetation. 

The solum of the Fairford soils is generally less 
than 20 cm, characterized by a thin (less than 3 cm) 
broken, light coloured eluvial Ae horizon or thicker 
(3 to 6 cm) Aej horizon overlying a thin, weakly 
developed textural B horizon. The Aej horizon is 
slightly acid or neutral and the B horizon is neutral. 
Water-working of the Fairford soils results in wide 
variation in surface texture and the formation of a 
stone line or gravelly lens usually below the B 
horizon. A transitional BC horizon often occurs 
within this gravelly or cobbly lens. In such cases, it is 
very coarse textured with loose consistence and 
often includes a concentration of organic debris in 
the interstices between the larger particles. 

Fairford soils, when cultivated are characterized 
by dark grayish brown (IOYR 4/2, d) surface 
colours resulting from mixing of the A and B 
horizons together with the extremely calcareous 

FIGURE 27 
Soi1 profile of Fairford loam, a thin Degraded Eutric 

Brunisol Soi1 developed on exrreme1.l. calcareous 
glacial till. 

FIGURE 28 
Lighr gray cultivated surface colour of the Fairford 

soils. 

TABLE 23 
Analysis of Fairford Loam 

(SW Cor. SW % 27-30-18W) 

Dept h Text. 
Hor. cm Clasn 

L-H 2-O - 
Ahe O-2 FSL 
Ae 2-5 SL 
Bt 5-13 SiL 
BCk 13-16 CL 
Ck 16-90 SiL 

Exch. 

Gond. CaCO, 
Cap 

Cal- Dolo- 
SiIl 

Org. TOIaI 
Exchangcablc Carmm 

Sand Clay pH msi Equi\ CIIC mtc C N GIN ITxig 
me 100 g 

ii Ci si CaCI, cm ~~ ,; <i ‘i îi Ratio mil Ca Mg K Ya H 

- 7.2 0.4 1.4 0.1 1.2 14.16 - ~ - - ~ ~ - - 
55 29 15 6.9 0.4 0.7 0.2 1.2 7.14 - - 28.6 18.4 7.2 0.01 0.05 - 
58 29 13 7.4 0.3 0.5 0.1 0.4 2.00 - - 12.1 8.8 3.5 0.01 0.03 - 
38 58 4 7.4 0.2 4.9 0.3 4.2 1.92 - - 27.8 17.3 9.9 0.01 0.06 - 
29 43 28 7.6 0.2 28.7 0.0 26.4 1.99 - - - ~ ~~ - ~ - 
20 60 20 7.9 0.2 61.4 17.7 40.2 0.75 - ~ - - ~ - ~ - 
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parent material. Such cultivated surface horizons 
are neutral to mildly alkaline and generally contain 
free calcium carbonate. A description of a repre- 
sentative profile of the Fairford series is given 
below: 

L-H 

Ahe 

Ae 

Bt 

BCk 

Ck 

-2 to 0 cm, nondecomposed to well decomposed leaf 
litter; neutral; clear, smooth boundary. 

-0 to 2 cm, very dark grayish brown (IOYR 3/2 m, d) 
fine sandy loam; weak, fine granular, very friable 
when moist; neutral; abrupt, wavy boundary. 

-2 to 5 cm, gray (IOYR 5.5/ 1 d, IOYR 4.5/2 m) sandy 
loam; weak, fine granular; friable when moist, loose 
when dry; neutral; clear, wavy boundary. 

-5to13cm,darkbrown(lOYR3/3d,lOYR4/3m)silt 
loam, moderate fine subangular blocky, firm when 
moist, slightly hard whendry; mildlyalkaline; diffuse, 
wavy boundary. 

-13 to 16 cm, grayish brown (2.5Y 5/2 d) clay loam, 
weak, fine subangular blocky; firm when moist, 
slightly hard when dry; mildly alkaline, very strongly 
calcareous, gradua], wavy boundary. 

-l6to90cm,lightgray(lOYR7/1d,lOYR6/2m)silt 
loam; weak, fine pseudo platy; friable when moist, 
slightly hard when dry; moderately alkaline, extreme- 
ly calcareous. 

The Fairford soils occur in single or homo- 
geneous mapping units and in complex association 
with Inwood and Meleb soils. The total area of 
Fairford soils in the Ste. Rose Map area is 62 775 
ha. 

Faulkner Series 
The Faulkner series consists of imperfectly drain- 

ed Gleyed Dark Gray soils developed on thin (50 to 
100 cm) deposits of extremely calcareous, medium 
textured, stony till over limestone bedrock. The 
topography is level to gently undulating and the 
vegetation is dominantly aspen, white spruce and 
balsam poplar. The Faulkner soils correlate with 
Inwood, rock substrate phase soils as mapped in 
previously published soi1 survey reports. The 
Faulkner soils are more stony and bouldery than 
the closely related Inwood series. 

Faulkner soils are characterized by a thin, dark 
gray Ahe horizon overlying a thin, weakly develop- 
ed textural B horizon that grades sharply into 
extremely calcareous till. The solum is less than 15 

to 20 cm thick. Although the soi1 is slightly leached, 
the surface horizons may be alkaline or neutral in 
reaction due to periodic recharging with carbonates 
from limy ground waters perched above the bed- 
rock. 

Most of the Faulkner soils (1 539 ha) are found in 
complex areas with Hilbre soils; minor amounts of 
associated Inwood soils and limestone bedrock out- 
croppings occur in these map units. 

Favel Series 
The Favel series consists of Gleyed Black Solo- 

netz soils developed on thin, moderately to strongly 
calcareous, moderately fine to fine textured sedi- 
ments overlying weakly to moderately calcareous, 
shaly clay till. A water-worked gravelly and cobbly 
lens of variable thickness (25 to 90 cm) may occur 
between the two materials. Although surface tex- 
tures of the Favel soils vary from clay to clay loam, 
clay is dominant. These soils occupyabout 145 ha in 
the southwest portion of the Dauphin Lake Plainas 
part of a narrow belt immediately below the 
Manitoba Escarpment. The surface lacustrine and 
till deposits are very thin in this area and the under- 
lying shale bedrock or shaly clay till is exposed or 
occurs within one meter of the surface. The Favel 
soils are found in level to very gently sloping, 
imperfectly drained areas. Runoff is moderate and 
interna1 soi1 permeability is slow. Lateral seepage is 
moderate in those soils where continuous, water- 
worked, gravelly layers lie above the less permeable, 
shaly till or shale bedrock. Native vegetation 
consists of open stands of aspen with an understory 
of shrubs (snowberry) and grasses (red top and 
bluegrass). Wild barley, gumweed and alkali grass 
are present in lesser amounts. Cobbles and boulders 
are widespread and would be a serious hindrance to 
cultivation in portions of the area. 

The Favel series show moderate development of 
features characteristic of Solonetz soils. The solum 
ranges from 25 to 55 cm in thickness, the most. 
striking feature being the well developed columnar 
structure of the Bnt horizon. The B horizon varies 
from 30 to 45 cm in thickness and is capped by a 
thin, light coloured, weakly platy Ae horizon:A 
very thin, black Ah horizon occurs at the soi1 

TABLE 24 
Analysis of Favel Loam 
(NC NW ‘/4 9-23-7W) 

Ah o-4 L 34 36 30 5.5 1.6 ~ ~ 9.00 0.x.2 10.9 44.4 22.5 X.3 I 5 I .4 7.9 - 
Ae 4-8 L 42 35 23 6.2 0.3 - - - 3.23 ~ 21.6 12.6 6.4 0.5 1.6 5.6 ~ ~ 
Bntj x-111 L 38 31 31 6.4 0.2 - ~ 231 - 29.9 13.1 9.6 0.4 3.2 4 0 - ~~ ~~ 
Blllgj IX-40 c 30 22 48 7.4 1.1 0.00 -- 1.72 ~ 38.3 15.5 lb 2- 0.6 5.? -~ 
Bnjtgj 40-55 c 19 26 55 7.9 2.1 Tr ~~ I.IX ~ -. 2.4 5.1 21.8 28.4 1.84 
Cskp. 55-75 sic 12 43 45 7.9 6.5 9.25 4.32 4 54 0.81 -~ ~ ~ 2X.0 20.9 46.4 ++ 
Ckg- 75.100 sic 15 41 33 8.0 7 9 14.02 6.97 6.50 0.60 - -~ ~~ 25.0 354 54.2 +++ -~ 

Tr = Trace; Qualitative LCSI lor Sulphatc. SO,: +++ very hlgh. ++ high. 
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surface. The columnar aggregates of the B horizon 
grade into massive silty clay, high in gypsum. The 
soils are acid in the surface horizons but per cent 
base saturation is above 50 per cent. The subsoil is 
alkaline and moderately calcareous. A representa- 
tive description of a Favel soi1 is given below: 

Ah -0 to 4 cm, black( 1OY R 2/ 1 m) loam; moderate, coarse 
granular, very friable when moist, slightly hard when 
dry; medium acid in reaction; abrupt. smooth 
boundary. 

Ae -4 to 8 cm, light brownish gray to grayish brown (IOY R 
612 - 5/2 d) loam; strong medium platy, very friable 
when moist, slightly acid in reaction; abrupt, smooth 
boundary. 

Bntj -8 to 18 cm, dark gray(lOYR 4/ 1 d) clay loam; stronp 
coarse columnar breaking to moderate, medium sub- 
angular blwky; very firm when moist, slightly acid in 
reaction; gradua], wavy boundary. 

Bntgj -18 to 40 cm, black (IOYR 2/ 1, d) clay; strong, coarse 
columnar, very firm when moist, extremely hard 
when dry; mildly alkaline in reaction; gradua], wav) 
boundary. 

Bnjtgj -40 to 55 cm, very dark brown (IOYR 2/2 m) clay; 
massive breaking to weak coarse columnar; firm H hen 
moist, extremely hard when dry; moderately alkaline; 
gradua], wavy boundary. 

Cskg -55 to 75 cm, very dark brown (IOYR 2: 2, m) silty cla‘ 
with concentrations of light gray (IOYR 6; 1. m) 
calcite and gypsum; massive; firm when moist. very 
hard when dry; moderately alkaline in reaction; 
moderately calcareous; graduai, wavy boundary. 

Ch -75 to 100 cm, brown to yellowish brown (IOY R 4’ 3- 
5/4 m) silty clay; massive; firm when moist, very hard 
when dry; moderately alkaline in reaction, moderate- 
ly calcareous. 

Foley Series 
The Foley series consists of poorly drained 

Carbonated Rego Humic Gleysol soils developed 
on very strongly and extremely calcareous, medium 
textured, lacustrine sediments. Surface textures are 
very fine sandy loam, loam and silt loam. 

Subsurface textures generally become coarser 
with depth. The one area of Foley soils mapped in 
the Ste. Rose map area (104 ha) occurs at the south 
end of Sagemace Bay on Lake Winnipegosis. It is 
level to depressional with very slow surface runoff. 
While the soils are very permeable, interna1 drain- 
age is impeded by a high water table. Native vegeta- 
tion consists of sedges and reed grasses with clumps 
of willow and alder. On slightly better drained sites 
where surface water is able to move off slowly, the 
dominant species are mixed stands of balsam 
poplar with some black spruce and larch. 

Foley peaty phase soils have a thin (15 to 40 cm) 
organic surface layercomprised mainly of moder- 
ately well decomposed fen peat. A very dark gray, 
calcareous Ahg horizon occurs below the peaty 
surface; it is underlain by a transitional AC horizon 
which gradually fades into the strongly gleyed iron 
stained, extremely calcareous parent material. 

Fork River Series 
The Fork River series consids of poorly drained 

Rego Humic Gleysol soils developed on moderately 
to strongly calca[eous, fine textured lacustrine 
deposits. They occur mainly within one area (70 ha) 
in the Dauphin Lake Plain on the west side of 
Dauphin Lake. The Fork River soils also occupy 
minor depressional sites associated with the 
Dauphin soils. Drainage is poor due to the level to 
depressional topography and permeability is slow 
due to its fine texture. Salts are prevalent in some of 
these soils. Native vegetation consists of meadow 
grasses, sedges, reeds and cattails. 

Al1 of the Fork River soils are mapped as the 
peaty phase and are characterized by a thin (15 to 40 
cm) organic surface horizon of mesic fen peat, a 
very dark gray to dark gray Ah horizon and a 
calcareous C horizon that is gleyed and mottled 
with iron. On cultivation, the Ap horizon may be 
mucky and high in organic matter due to incorpora- 
tion of the organic surface layer into subsurface 
minera1 horizons. 

Garrioch Series 
The Garrioch series consists of imperfectly drain- 

ed, Gleyed Carbonated Rego Black soils developed 
on thin (25 to 100cm) stronglycalcareous, stratified 
sand and grave1 outwash and beach deposits 
overlying extremely calcareous, medium textured 
stony till. The majority of the Garrioch soils (about 
3 240 ha) occur in the Westlake Till Plain in the 
southeast portion of the map area. The Garrioch 
soils have developed on very gentle mid to lower 
slopes adjacent to low beach ridges of shallow sand 
and grave1 deposits. The runoff is low; permeability 
is moderately rapid in the Upper coarse sediments 
and moderate in the loamy till substrate. Native 
vegetation is dominantly aspen and balsam poplar 
with some oak; the understory consists of shrubs 
and grasses. 

The Garrioch series is marked by a lack of 
horizon development except for a thin organic L-H 
layer underlain by a very dark gray to black Ahk 
horizon. This horizon is unually moderately calca- 
reous and neutral in reaction and grades through a 
thin transitional horizon into light gray to pale 
brown iron stained, strongly calcareous C horizon 
consisting of stratified sand and gravel. The Gar- 
rioch soils are similar to those described under the 
Shergrove series, but differ from them in having a 
stony, medium textured till substrate. 

Glenella Series 
The Glenella series consists of imperfectly drain- 

ed Gleyed Carbonated Rego Black soils developed 
on thin (10 to 100 cm) deposits of very strongly to 
extremely calcareous, medium textured sediments 
overlying moderately fine textured deposits. The 
Glenella soils occupy an extensive level to very 
gently sloping area (1 726 ha) in the Dauphin Lake 
Plain, along the northwest shore of Dauphin Lake. 
Runoff is very slow; permeability is moderate in the 
surface materials but decreases in the less perme- 
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able substrates. Native vegetation is dominantly 
open stands of aspen and balsam poplar with an 
understory of grasses, meadow grasses and shrubs. 
Most areas of Glenella soils have been cleared and 
brought into cultivation. 

The Glenella soils are characterized by thin 
calcareous, very dark gray to black surface horizons 
underlain by extremely calcareous substrata. A thin 
transitional AC horizon is usually present between 
the dark coloured surface and the very pale brown 
to white mottled and iron stained C horizon. The 
Glenella soils are similar to the Plum Ridge soils but 
differ in that they are underlain by finer textured 
substrates, whereas the Plum Ridge soils tend to 
become coarser with depth. 

Glenfields Series 
The Glenfïelds series consists of Carbonated 

Rego Humic Gleysol soils developed on very 
strongly to extremely calcareous, moderately fine 
textured lacustrine sediments. These deposits are 
usually stratified. Surface textures range from clay 
loam to silty clay. These soils occur as the norma1 
series and as peaty and saline phases mainly in level 
to depressional areas around the south end of 
Dauphin Lake. 

Runoff is slow and permeability is moderately 
slow. These soils are non-stony. Native vegetation is 
mainly sedges and meadow grasses with scattered 
clumps of willow, swamp birch and balsam poplar. 

Glenfields soils have a black Ah horizon (8 to 15 
cm thick) which is usually carbonated and under- 
lain by a gray transitional AC horizon. The C 
horizon is usually light gray to pale yellow and 
varies from very fine sandy loam to silty clay in 
texture. A description of a representative Glenfields 
soi1 is given below. 

Of-Oh 

Ahkg 

Ckgl 

-8 to 0 cm, dark reddish brown to very dark brown 
(5YR 2/2 to IOYR 2/2, dry) moderately to well- 
decomposed sod mat; neutral; clear, smooth 
boundary. 

-0 to 15 cm, very dark gray (iOYR 3/ 1 m) silty clay; 
weak, fine, granular; very friable, slightly hard; mild- 
ly alkaline; strongly calcareous; clear, irregular 
boundary. 

-15 to 67 cm, gray (IOYR 6/ 1 m) silty clay loam; weak, 
fine, pseudogranular; friable, weakly cemented; 
strongly alkaline; extremely calcareous; gradual, 
smooth boundary. 

Ckg2 -67 to 77 cm, pale brown (LOYR 6/3 m) silt loam; 
amorphous; loose; moderately alkaline; extremely 
calcareous; abrupt, smooth boundary. 

Ckg3 -77 to 80 cm, light gray (2.5Y 7/2 m) silt loam; moder- 
fine, pseudogranular; firm, hard; moderately alkaline; 
very strongly calcareous. 

In areas mapped as normal Glenfields soils (249 
ha) minor inclusions are principally Glenfields 
peaty phase and Wentland Series. 

Areas of Glenfields soils which have a peaty 
surface layer, 15 to 40 cm thick, were mapped as the 
peaty phase (1 023 ha). Minor inclusions of normal 
Glenfields soils and soils of the Cayer Complex may 
be included in these map units. 

Many of the Glenfields soils southeast of 
Dauphin Lake contain sufficient soluble salts other 
than gypsum in the rooting zone to adversely affect 
trop growth. The variable distribution of salts in the 
Glenfields soils is indicated by erratic growth of 
cultivated crops and the prevalence of salt tolerant 
native species such as gumweed and wild barley in 
non-cultivated sites. Such soils areas were mapped 
as a saline phase. About 2 283 ha of Glenfields 
saline phase soils and 423 ha of Glenfields peaty 
saline phase soils occur in the Ste. Rose map area. 
The saline phase soils may be associated with minor 
amounts of normal non-saline Glenfields soils. 

Glenhope Series 
The Glenhope series consists of imperfectly 

drained, Gleyed Carbonated Rego Black soils 
developed on thin (10 to 100 cm) very strongly to 
extremely calcareous, medium textured sediments 
underlain by extremely calcareous, medium tex- 
tured stony till. The Glenhope series occupy 21 444 
ha in the Dauphin Lake Plain mainly in areas of 
shallow deposition adjacent to outcroppings of high 
lime till. Topography is level to very gently sloping 
and runoff is slow; permeability is moderate in the 
surface materials and is usually somewhat impeded 
in the loamy till substrate. Depth to the underlying 
till is variable resulting in moderately stony condi- 
tions on the soi1 surface where the till is close to the 
surface. Native vegetation is dominantly open 
stands of aspen and balsam poplar with an under- 
story of grasses, meadow grasses, and willow. Most 
of the Glenhope soils are cleared and under 
cultivation. 

TABLE 25 
Analysis of Glenfields Series 

(N Cen. 29-24-15W) 

HN. 
Sand 

C; 
SiIl 

si 
Ch) 

ci 

Exch 
Cap. 

C&OS Cal- DOlO- Org. ToLil 

PH Gond. Equiv. cale mile c N Cl I!iT g 
CaCII ma Cm ‘i r,; ri % 5 Rauo soit 

Of-Oh 8-O - - 
2 53 45 

7.0 0.7 - 26.0 2.37 11.0 
Ahkg O-15 Sic 7.7 I .4 16.6 4.5 II.2 5.7 0.59 9.7 40.8 
Ckgl 15-67 SiCL 8 56 36 8. I 2.3 48.9 22.5 24.3 0.8 0.10 8.0 16.0 
Ckg2 67-77 SiL 33 59 8 7.9 2.9 51.2 4.7 42.9 0.2 - - 5.1 
Ckg3 77-90 SiL 17 58 25 7.9 2.4 37.3 5.0 29.8 0.1 - - 15.5 
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TABLE 26 
Analysis of Glenhope Series 

(Cen. NW % 29-25-1SW) 

Apk O-13 VFSL 61 22 17 X.0 0.5 22.7 4.9 16.3 3.90 
Ckgl 13-22 VFSL 68 19 13 X.0 0.7 27.9 5.6 20.5 0.88 0.08 I I 6.7 
Ccag 22-53 VFSL 69 26 5 X.0 1.X 40.9 7.3 31.0 0.22 0.02 I I 2.2 
Ckg2 53 -83 LVFS 83 15 2 x.2 1.9 35.9 12.1 22.0 0.09 0.01 9 1.1 
IlCkg X3-100 SiL 27 52 21 7.9 2.0 34.3 5.9 26.2 0.17 10.9 

FIGURE 29 
Ditrh tut shocr+ng variable depth oJlacus~rine overln,, 
in the Glenhope soils. Noie stony nafure of underlJ,ing 

glacial till. 

Profile characteristics in the upper portion of the 
Glenhope soils are similar to the Plum Ridge, 
Plumas and Glenella soils. A thin, very dark gray to 
black cultivated Ap horizon is separated by a transi- 
tional AC horizon from the very pale brown to 
white mottled and iron stained C horizon. The 
surface colors of the Glenhope soils become quite 
light on drying, due to the presence of free calcium 
carbonates. Soi1 development is usually entirely 
within these Upper materials. A gravelly or cobbly 
lens usually is found at the contact of the Upper 
water laid sediments and the underlying till sub- 
strate. A description of a representative Glenhope 
soi1 is as follows: 

Apk -0 to 13 cm, dark gray (IOYR 4/1 d, IOYR 2.5/1 m) 
very fine sandy loam; weak, finegranular; very friable 
when moist, loose when dry; moderately alkaline; 
strongly calcareous; abrupt, smooth boundary. 

Ckgl -13to22cm,gray(lOYR5/1d, IOYR4/2m)veryfïne 
sandy loam; weakfinegranular; loose when moist and 
dry; moderately alkaline, very strongly calcareous; 
clear, irregular boundary. 

Ccag -22 to 53 cm, verypale brown(lOYR 8/4d, IOYR 7/4 
m) very fine sandy loam; few, fine, faint mottles, 
structureless; single grain; loose when moist and dry; 
moderately alkaline; extremely calcareous; clear, 
smooth boundary. 

Ckg2 -53 to 83 cm; verypale brown(lOYR 814d. IOYR7/4 
m) loamy very fine Sand; common, medium distinct 
mottles; structureless; single grained; loose when 
moist and dry; moderately alkaline; very strongly 
calcareous; abrupt, smooth boundary. 

IlCkg -83 to 100 cm+, dark yellowish brown (IOYR 4/4 m) 
silt loam; moderate, finegranular; friable when moist, 
slightly hard when dry; moderately alkaline; very 
strongly calcareous. 

Gunton Cornplex 
The Gunton complex consists of rapidly to well 

drained Gunton series (Orthic Dark Gray) and Gull 
series (Orthic Dark Gray Luvisol) developed on 
thin (10 to 100 cm) deposits of stratified, strongly 
calcareous outwash and beach deposits over ex- 
tremely calcareous, medium textured stony till. The 
topography is gently undulating to undulating 
mostly in the form of low narrow ridges. Vegeta- 
tion is dominantly aspen and oak with some jack 
pine. Forest caver on these soils is often open and 
stunted with an understory of mixed grasses and 
shrubs. The Gunton soils correlate with the Leary 
till substrate phase soils described in previously 
published soi1 reports. 

These soils are commonly found on the thin 
outwash or beach deposits bordering beach ridges 
at scattered locations in the Interlake Plain and 
Westlake Till plain and on the morainic upland 
areas in the Dauphin Lake Plain. About 568 ha of 
the Gunton complex soils are found in the Ste. Rose 
map area. The Upper profile characteristics of the 
Gunton soils are similar to the soils of the Leary 
complex. They differ mainly in that the less 
permeable loam to clay loam till substrate impedes 
interna1 drainage in the Gunton soils making them 
less arid than the more freely drained Leary soils. 

Haliez Series 
The Haliez series consists of imperfectly drained 

Gleyed Rego Black soils developed on thin, moder- 
ately to strongly calcareous, fine textured lacustrine 
sediments, underlain by sand within 100 cm of the 
surface. These soils are of limited extent (148 ha) in 



the Dauphin Lake Plain. They occur on level to very 
gently sloping terrain characterized by slow runoff. 
Permeability is very slow in the Upper materials but 
increases in the underlying sandy substrate. Interna1 
drainage of the Haliez soils is thus slightly better 
than is found in the deeper clay deposits of the 
associated Dauphin soils. Native vegetation under 
which the Haliez soils developed was mainly ta11 
prairie and meadow prairie grass associations with 
occasional bluffs of aspen and willow. Most of these 
soils are presently cultivated. 

The Haliez soils are similar in profile character- 
istics to the Dauphin soils, but differ from them in 
having a coarse textured substrate rather than deep 
uniform clay deposits. The Upper profile is charac- 
terized by a very dark gray to black, medium granu- 
lar A horizon, a thin gray AC transitional horizon 
that has massive to medium granular structure and 
a moderately calcareous and a grayish brown, iron 
stained calcareous C horizon. Tongues of dark 
coloured clay often extend irregularly into the 
lighter coloured AC and C horizons. 

Hansen Creek Series 
The Hansen Creek series consists of imperfectly 

drained Gleyed Cumulic Regosol soils developed 
on thin deposits of weakly to moderately calca- 
reous, medium textured alluvium underlain by 
extremely calcareous medium textured, stony Will 
within 100 cm of the surface. Surface textures are 
usually silt loam to loam and the soils are stratified 
with layers ranging from Sand to clay in texture. 
Dark coloured organic layers occur throughout the 
Upper alluvial deposits and the contact with the 
underlying till substrate is often marked by a 
gravelly lens or cobbly lag. These immature soils are 
of minor extent occurring mainly near outcrop- 
pings of till moraine within the Dauphin Lake 
Plain. Native vegetation on the Hansen Creek soils 
is dominantly hardwood forest comprised of aspen, 
elm, ash, maple and associated low shrubs and 
herbs. Most of the Hansen Creek soils have been 
cleared for cultivation. 

Soi1 profile development on these alluvial sedi- 
ments is restricted to a thin, weakly expressed Ah 
horizon that grades sharply into the stratified 
parent material. The Hansen Creek soils are very 
similar to the Turtle River soils differing mainly in 
the presence of the stony till substrate. The small 
area (110 ha) of Hansen Creek soils may include 
minor amounts of the Turtle River soils where the 
underlying till substrate occurs at depths of beyond 
1 meter. 

Hilbre Series 
The Hilbre series consists of well drained De- 

graded Eutric Brunisol soils developed on 50 to 100 
cm of extremely calcareous, medium textured stony 
till over limestone bedrock. Surface textures vary 
from loam to clay loam; the surface of these soils is 
often severely water-worked and very bouldery. 

Topography of the Hilbre soils is gently undulating 
to undulating. Runoff is moderate and permeability 
is medium in the Upper till deposits but impeded by 
the underlying bedrock. Vegetation is aspen, jack 
pine and white spruce. 

The solum of the Hilbre soils is generally less than 
20 cm, characterized by a thin (less than 3 cm) light 
coloured Ae horizon or a thicker (3 to 10 cm) Aej 
horizon overlying a thin weakly developed B 
horizon. The Hilbre soils correlate with Fairford 
rock substrate phase soils in previously published 
soi1 survey reports. They are similar to the Fairford 
soils, differing from them in that the limestone 
bedrock occurs between 50 and 100 cm of the 
surface. 

The Hilbre soils occupy 3 415 ha in the Ste. Rose 
map area, mainly in portions of the Interlake Plain 
near the Lake Winnipegosis shoreline. They are 
mapped in complex areas with the Faulkner soils 
and outcroppings of limestone bedrock. Minor 
amounts of normal Fairford and Inwood soils may 
occur in Hilbre mapping units. The Hilbre soils are 
significantly more stony than the associated Fair- 
ford soils. 

.In wood Series 

The Inwood series are Gleyed Dark Gray soils 
developed on extremely calcareous, medium tex- 
tured till. The dominant surface texture is loam to 
ciay loam. These soils occur throughout large areas 
(49 996 ha) of the Interlake Plain and Westlake Till 
Plain portions of the map area and in a few 
scattered areas throughout the Dauphin Lake 
Plain. The topography is level to irregular very 
gently undulating. Inwood soils occur in the inter- 

FIGURE 30 
Soi1 profile of’inwood Ioam, a Gleyed Dark Gray soi1 
developed on extremely calcareous medium textured 
glacial till. Note light colored leached areas in dark 

gray surface horizon. 
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TABLE 27 
Analysis of lnwood Series 

(NE Cor. 26-2%9W) 

mediate and lower slope position in areas of 
irregular topography and on smooth level areas 
with a high ground water table. Runoff is slow and 
permeability is medium. Al1 Inwood soils are stony 
with exceedingly stony areas occurring in more 
severely water-worked areas that do not have any 
lacustrine overlay. The native vegetation is domi- 
nantly aspen with some white spruce and willow 
and a ground caver of meadow-prairie grasses and 
herbs. 

Inwood soils are characterized by a thin blotchy 
Ahe horizon overlying a weakly developed Btj 
horizon which grades sharply into extremely calca- 
reous till. The solum is usually less than 20 cm in 
thickness. Although these soils are leached, the 
surface horizons may be alkaline due to periodic 
saturation with base saturated ground water. The 
plow layer of the cultivated soi1 is a mixture of A 
and B horizons with the extremely calcareous 
parent material. The surface colours of such soils 
are gray when dry. A description of the Inwood 
Series follows: 

L-H -1 to 0 cm, very dark brown (IOYR 2/2, dry) leaf and 
sod mat; mildly alkaline; abrupt, smooth boundary. 

Ahej -0 to 8 cm, very dark gray (IOYR 3/ 1) with blotches of 
very dark gray to darkgray(lOYR 3.5/I)clay; weak. 
fine, granular; friable, slightly acid; abrupt, wavy 
boundary. 

Btjgj -8 to 15 cm, dark gray (10YR 4/ 1) clay; moderate, 
medium granular; fïrm, hard; neutral; clear, smooth 
boundary. 

BCkgj - 15 to 20 cm, light brownish gray (2.5Y 6/2)clay; weak, 
fine, granular; friable, slightly hard; mildly alkaline; 
strongly calcareous; clear, smooth boundary. 

Ckg -20 to 60 cm, light gray (2.5Y 7/2) clay loam; weak, 
fine, pseudogranular; friable; hard; mildly alkaline; 
extremely calcareous. 

The majority of Inwood soils are found in the 
northern half of the Ste. Rose map area. They 
usually occur in association with Fairford and 
Meleb soils. Areas with significant inclusions of 
these soils are designated on the soi1 map as 
complexes with the individuals shown in deciles. 

hfold Series 
The Isafold series are moderately well drained 

Rego Black soils developed on extremely calca- 

68 

reous, medium textured stony till. While the 
dominant surface texture is loam, textures range 
from very fine sandy loam to clay. These soils 
occupy the well drained ridges and knolls in the 
southwest portion of the map area (45 776 ha). 
Topography is level to irregular, gently sloping. 
Runoff is moderate and permeability is moderate. 
The Isafold soils are usuallyvery stony; exceedingly 
stony areas occur on the higher more severely 
water-worked portions of the ridges. These soils 
have developed under mixed prairie grasses, but 
most virgin sites now support near continuous 
stands of stunted aspen with some bur oak. 

The solum of the Isafold soils is thin (8 to 20 cm). 
Most Isafold soils have a thin leaf and sod mat 
underlain by a thin, very dark gray to black Ah 
horizon usualiy free of carbonates and alkaline in 
reaction. A gray carbonated transitional AC hori- 
zon separates the Ah horizon frqm the extremely 
calcareous C horizon. Water-working of the parent 
material of these soils is evident in a concentration 
of cobbles, stones and gravels, usually between the 
AC horizon and the C horizon. Cultivation of the 
shallow solum incorporates the surface horizons 
with the calcareous C horizon. The resulting plow 
layer is dark gray to gray in colour and calcareous to 
the surface. A description of the Isafold Series is 
given below: 

L-H 

Ah 

ACk 

Cca 

Ck 

-3 to 0 cm, very dark brown (IOYR 2/ 2 d) leaf and sod 
mat; neutral in reaction; abrupt, smooth boundary. 

-0 to 14 cm, black (IOYR 2/ 1 m, d) clay loam, moder- 
ate, fine to medium granular; friable when moist, 
slightly hard when dry; neutral in reaction; non- 
calcareous; clear wavy boundary. 

-14 to 20 cm, gray (IOYR 6/ 1 d, IOYR 5/2 m) loam; 
weak, fine granular; very friable when moist, soft 
when dry; mildly alkaline; very strongly calcareous; 
gradual, wavy boundary. 

-20to43cm,lightgray(IOYR7~2d,IOYR6~2m)silty 
clay loam; weak, fine granular; very friable when 
moist, slightly hard when dry; moderately alkaline; 
extremely calcareous; diffuse, smooth boundary. 

-43to100cm,verypalebrown(lOYR7/3d,lOYR5/5 
m) silt loam; weak fine granular; very friable when 
moist; slightly hard when dry; moderately alkaline; 
extremely calcareous. 

The Isafold soils occur in single or homogeneous 



TABLE 28 
Analysis of Isafold Clay Loam 

(SE Cor. 3-25-15W) 

L-H 3-o 6.9 I .o 3.32 ~ - 28.20 1.77 15.9 90.1 
Ah o-14 CI 25 38 37 6.9 0.4 1.68 - 3.53 0.33 10.7 35.4 
ACk 14-20 L 

“9’ 
38 

ZZ 
7.7 0.5 26.04 ~ - 2.14 0.11 19.4 12.5 

Cca 20-43 SiCL 57 7.9 0.4 48.87 ~ - 0.78 0.06 13.0 Il.6 
Ck 43-100 SiL 7 68 25 x.1 2.7 41.85 - 0.30 - II.8 

FIGURE 31 
Soi! profile of Isafold loam, a Rego Black soi1 

developed on extremely calcareous, medium rextured 
glacial tiil. 

FIGURE 32 
Landscape showing stoniness in some lsajbld soi1 

areas. 

FIGURE 33 
Mechanized stone picking operations on rhe Isajbld 

Soi/s. 

mapping units and in complex association with the 
Lundar and Clarkleigh soils. Areas with significant 
inclusions of the above series are designated in 
complex map units on the soi1 map by showing the 
decile proportion of the individual soils. 

Keld Series 
The Keld series consists of moderately well 

drained Orthic Sombric Brunisol soils developed on 
thin, moderately fine to fine textured sediments 
overlying strongly acid shaly clay till. This till is of 
local occurrence and originates from soft, very 
strongly acid shale bedrock found usually at depths 
ranging from 0.5 to about 2.0 m. The Keld soils 
occur as small areas at lower elevations around the 
Riding Mountain escarpment. They are of local 
extent (39 ha) in areas where the acid shales of the 
Keld Formation are covered by very thin glacial till 
and lacustrine sediments. Surface textures are 
dominantly clay loam but range from loam to heavy 
clay. The surface of the Keld soils is often character- 
ized by numerous large boulders of granitic origin, 
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TABLE 29 
Analysis of Keld Clag Loam 

(SC SW % 21-23-17W) 

Ah O-IX CI. 23 3x 39 4.9 0.6 7.92 0.85 9.32 40.3 3.5 16.6 1.7 0.8 10.9 
Bm IX-28 c 24 33 43 4.3 0.7 4.5 -- - 32.X 2.7 11.6 0.6 0.9 Il.0 
CI 2X-40 C 22 37 41 4.2 0.9 ~~ 0.32 ~ ~ ~~ - .~ - 

c2 40-70 HvC 4 27 69 3.9 0.7 ~ 35.0 3.7 13.5 0.5 1.7 II.5 
cg1 70-100 HvC I 32 67 3.x 1 .o - 36.7 3.6 15.1 0.4 1.7 10.3 
Cg2 100-l 10 HvC 0 32 6X 3.x l .o ~ 32.6 4.9 15.5 0.5 2.0 9.0 

FIGURE 34 
Soi1 prqfile of Keld clay loam, an Orthic Sombric 

Brunisol soi1 (acid Chernozem-like) developed on moder- 
atel.y fine textured sediments over@ng acid shaoj claj, 

deposits. 

but they do not present aserious problem to cultiva- 
tion. The topography is smooth and.level and the 
soils are dominantly imperfectly drained as surface 
runoff and interna1 percolation are slow. Native 
vegetation on the Keld soils is mainly aspen, black 
poplar, willow and moist prairie grasses and sedge. 
Oak may occur with aspen on slightly better drained 
sites. 

The solum of the Keld soils is relatively thin (20 to 
27 cm) and weakly developed. Keld soils in the 
virgin state are characterized by a thin sod and leaf 
mat underlain by a dark coloured acidic A horizon 
which dries to a grayish brown color. The weak B 
horizon appears as a dark brown mottled layer 
which gradually fades into dark grayish brown and 
dark gray massive shaly clay banded with yellowish 
brown layers of jarosite and other iron and sulphur 
bearing minerals. Although the morphology of the 
Keld soils is similar to the Chernozemic Black soils 

in the Ste. Rose area, they are weakly acid in the 
surface horizons and become more strongly acid 
with depth. Base saturation is 30 to 65 per cent. 
Acidity in the underlying shaly till and shale 
bedrock is fairly constant at a pH of 3.8. The Keld 
soils are classified as Sombric Brunisols based on 
the strongly acid character of the solum and parent 
material. A description of the Keld Series is given 
below: 

Ah 

Bm 

CI 

c2 

Cg] 

cg2 

-0to lXcm,verydarkbrown(lOYR2~2m,lOYR5/2 
d) clay loam, weak fine subangular blocky breaking 
readily to weak, fine granular; friable when moist, 
slightly hard when dry; very strongly acid; abrupt, 
smooth boundary. 

-18 to 28 cm, very dark brown to very dark grayish 
brown (IOYR 2/2-3/2, m) clay; weak, medium sub- 
angular blocky breaking to weak, fine granular; 
friable when moist and slightly hard when dry; ex- 
tremely acid; abrupt, irregular boundary. 

-2X to 40 cm, yellowish brown (IOYR 5/6, m) clay; 
weak, fine granular; very friable when moist, soft 
when dry;extremely acid; abrupt, irregular b8andary. 

-40 to 70 cm, dark brown (IOYR 313, m) heavy clay; 
moderate, fine granular; fïrm when moist, hard when 
dry; extremely acid; gradual, smooth boundary. 

-70 to 100 cm, very dark grayish brown (2.5Y 3/2 m) 
heavy clay with many streaks and blobs of olive 
yellow (2.5Y 6.6, m) jarositicclay materials: moderate 
fine granular; firm when moist and hard when dry; 
extremely acid; graduai, smooth boundary. 

-100 to Il0 cm, very dark gray (IOYR 3/ 1, m) heavy 
shaly clay; strongly mottled with jarosite (2.5Y 6/6, 
m) and iron; firm when moist and very hard when dry; 
extremely acid. 

Kelwood Series 
The Kelwood series consists of Gleyed Rego 

Black soils developed on thin (25 to 100 cm) 
moderately to strongly calcareous, moderately 
coarse to medium textured sediments overlying 
weakly to moderately calcareous, shaly clay till. The 
two materials may be separated by 25 to 90 cm of 
water-worked gravelly and cobbly materials. The 
surface texture of the Kelwood soils varies from 
loamy fine Sand to loam; loam is dominant. These 
soils occupy 220 ha in the southwest portion of the 
Dauphin Lake Plain as part of a narrow belt of 
shallow lacustrine deposits parallel to the Manitoba 
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Escarpment. The lacustrine and till surficial depo- 
sits are very thin in much of this area and shale 
bedrock or shaly clay till is found within the control 
section. The Kelwood soils are found in near level to 
very gently sloping areas. Most of the Kelwood 
soils are cultivated but native vegetation generally 
consists of meadow grasses associated with a caver 
of balsam poplar and willow groves. The Kelwood 
soils are moderately to very stony and bouldery, the 
severity of this condition varying with the depth of 
lacustrine overlay. Areas where the stones and 
boulders have been removed in the course of 
cultivation or where the overlays are deeper are 
virtually stone-free. 

The Kelwood soils have a very dark gray to black 
surface horizon, 10 to 20 cm thick which grades into 
a thin, grayish brown to light gray transitional AC 
horizon. The Upper solum of the Kelwood soils 
usually terminates at the contact of the sandy to 
gravelly water-worked lens commonly found be- 
tween the lacustrine overlay and the underlying 
shaly till or shale bedrock. This water-worked layer 
is extremely variable in composition and thickness. 
The underlying clay textured till grades into shale 
bedrock which usually occurs between 60 and 100 
cm of the surface. The permeability of the materials 
in the lacustrine mantle is moderate; the underlying 
shaly clay materials are almost impermeable and 
variably saline. Where the water-worked lens 
occurs, it acts as an aquifer for laterally moving 
groundwaters. These coarse textured layers are 
often characterized by large amounts of iron com- 
pounds as well as carbonates and gypsiferous salts. 

The Kelwood soils usually occur in single or 
homogeneous mapping units that may contain 
minor inclusions of Crawford and Kerosene Creek 
soils. A variable distribution of salt occurs through- 
out the Kelwood soils, but salinity is not severe. 

Kerg wenan Series 
The Kergwenan series consists of imperfectly 

drained Gleyed Dark Gray soils developed on 
stratified, moderately to strongly calcareous, sandy 
and gravelly outwash orbeach deposits. The surface 
soi1 is usually finer textured ranging from a fine 
sandy loam to loam. Kergwenan soils occur in pure 
areas associated with beach and water-worked till 

deposits in the southern portion of the Dauphin 
Lake Plain. They occupy some 578 ha of level to 
very gently sloping areas often downslope from 
beach ridges. Such areas are imperfectly drained as 
they receive lateral seepage from higher elevations 
as well as runoff from snow melt and heavy rainfall. 
Surface runoff is slow although interna1 permeabil- 
ity is rapid. Vegetation consists dominantly of 
aspen and grasses with some dogwood, balsam 
poplar and willow. 

The Kergwenan soi1 is characterized by a thin 
layer of decomposing leaf litter and grasses, a dark 
gray Ah or Ahe horizon, 10 to 24 cm thick, and a 
dark grayish brown to very dark grayish brown Bm 
or Bt horizon which contains dark yellowish brown 
mottles. Below the B horizon mottles are common, 
and a lime carbonate enriched Cca horizon may 
occur. A representative soi1 profile description is 
presented below. 

L-H 

Ahe 

-4 to 0 cm, partially to well decomposed deciduous leaf 
litter and grass sod mat; clear, smooth boundary. 

-0 to 20 cm, dark gray (10YR 4/ 1 m) very fine Sand; 
structureless, single grained; loose when moist and 
dry; mildly alkaline; noncalcareous; gradual, smooth 
boundary. 

Bmkgj -20 to 31 cm, dark grayish brown (IOYR 4/2 m) very 
fine Sand; common, medium, distinct dark reddish 
brown (SYR 3/4 m) mottles; structureless; single 
grained; loose when moist and dry; mildly alkaline; 
moderately calcareous; graduai, wavy boundary. 

Ch. -3 1 to 100 cm, light brownish gray (10YR 6/2 m) very 
fine Sand; many, medium, distinct, brown (7.5YR5/4 
m) mottles; structureless; single grained; loose when 
moist and dry; mildly alkaline; moderately calcareous. 

Kerosene Creek Series 
The Kerosene Creek series consists of Carbon- 

ated Rego Humic Gleysol soils developed on thin, 
moderately to strongly calcareous, moderately 
coarse to medium textured sediments overlying 
weakly to moderately calcareous shaly clay till. 
Twenty-five to 90 cm of water-worked gravelly and 
cobbly materials commonly occur between the two 
materials. Surface textures vary from loamy fine 
sand to loam but loam is dominant. The Kerosene 
Creek soils occur in the southwest portion of the 
Dauphin Lake Plain. They are of minor extent, (179 
ha) occurring as part of a narrow belt of shallow 
lacustrine deposits parallel to and below the Mani- 

TABLE 30 
Analysis of Kergwenan Series 

(NC NE ‘/4 29-23-16W) 
Exch. 
GP. 

caca, Cal- DOlO. Org. Total me/ 
Exchangcable Cal~ons 

Depth Text. Sand Silt Clay pH Cond. Equiv. cite mite C N C,N 
me; 100 g 

Hor. cm clars 5% c/u % C&I, mr/cm O/r w 9; w z Ratio 
l@JB 
soi1 Ca Mg K Na H 

L-H 4-O - - - - - 7.2 0.6 - - - - 27.16 1.16 23.4 58.2 - - - 
Ahe O-20 VFS 88 8 4 7.6 0.3 - - - 1.37 0.10 13.7 9.0 10.7 2.5 0.2 0.1 - 
Bmkgj 20-31 VFS 88 5 7 1.6 0.2 8.73 0.91 7.21 0.78 0.02 39.0 - - - - - - 
Ckg 31-100 VFS 89 6 5 7.8 0.2 14.00 - 7.95 0.32 - - - - - - - - 
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toba Escarpment. Throughout this area the lacus- 
trine and till surface deposits are very thin, SO that 
the shale bedrock may be exposed at the surface or 
is found within one meter of the surface. The 
Kerosene Creek soils occur in level to depressional 
areas much of which remains uncultivated. Native 
vegetation generally consists of meadow grasses 
and sedges and a few clumps of willow and balsam 
poplar. These soils are moderately bouldery to very 
bouldery. The severity of this bouldery condition 
varies with the depth of lacustrine overlay. 

The Kerosene Creek soils have a thin dark 
coloured surface horizon (less than 15 cm) which is 
usually carbonated. A thin transitional AC horizon 
occurs at the top of the water-worked lens. This lens 
of coarse, water-worked materials is extremely 
variable in depth and composition. It commonly 
contains numerous large, rounded granitic boulders 
and/ or flat-lying limestone cobbles near the bottom 
of the overlay. The lens may vary from nearly pure 
grave1 and sand to cobbly and gravelly loam 
textured materials. Many of these lenses are high in 
iron and sulphur compounds (strongly coloured 
orange, yellow, brown and red), may contain 
soluble salts and gypsum, but may or may not be 
calcareous. A strongly calcareous Cca horizon 
often appears near the lower limit of the lens. The 
underlying shaly clay materials (shaly clay till or 
shale bedrock) occur at depths ranging from at or 
near the surface to 1 and 2 meters (5 to 6 feet). 

Although the Kerosene Creek soils are delineated 
on the soils map as single or homogeneous map 
units, minor inclusions of Kelwood and Crawford 
soils may occur. 

Kilkenn.1) Complex 
The Kilkenny complex consists of poorly to very 

poorly drained organic soils developed on 60 to 160 
cm of fibric sphagnum moss peat which may be 
underlain by significant amounts of mesic sedge or 
forest peat. These organic soils are underlain by 
extremely calcareous, medium textured till. 

The Kilkenny complex consists dominantly of 
the following series: 

Kilkenny series, a Terric Mesic Fibrisol, develop- 
ed on 90 to 120 cm of very strongly acid, light 
yellowish brown, fïbric sphagnum moss peat that is 
usually underlain by strongly acid, Woody, very 
dark brown to black, mesic forest peat overlying 
stony, extremely calcareous loam textured glacial 
till deposits. Total depth of the organic section is 
usually 90 to 160 cm thick. The soils are not suitable 
for agricultural development because ofthe shallow 
organic section overlying very stony, minera1 soi1 
and presence of the extremely acid surface layer of 
fibric Sphagnum moss. 

Ferland series, a Terric Fibric Mesisol, developed 
on 60 to 90 cm of very strongly acid, light yellowish 
brown, fibric sphagnum moss peat overlying 60 to 
90 cm of strongly acid, Woody, mesic forest peat. 
Unlike the Kilkenny series, the mesic forest peat is 

dominant in the organic section. Total depth of the 
organic section tends to be shallower than that of 
the Kilkenny series. Like Kilkenny series, these soils 
are not suitable for agricultural development be- 
cause of the shallow, strongly acid organic section 
over stony glacial till. 

Elmore series, a Terric Fibrisol on shallow, 60 to 
160 cm of extremely acid, fibric sphagnum moss 
overlying little or no mesic forest andior fen peat. 
These soils usually have thicker sphagnum surface 
layers than the other two members of this soi1 
complex. Similarly, these soils are not suitable for 
agricultural development because of shallow depth 
of the organic layer and the stony nature of the 
underlying minera1 soi1 substrate. 

The native vegetation characteristic of the Kil- 
kenny complex is stunted black spruce and tama- 
rack in the tree layer and sphagnum mosses and 
Labrador tea in the understory. These soils are very 
low in nutrients and are medium to strongly acid in 
reaction. 

Areas mapped as Kilkenny complex (524 ha) 
occur in the northern portion of the map area and 
consist dominantly of Kilkenny Series with signifi- 
tant amounts of Ferland Series and Elmore Series. 
Minor amounts of Meleb peaty phase soils may be 
present. 

Kircro Complex 
The Kircro complex consists of very poorly 

drained organic soils developed on 40 to 130 cm of 
mesic fen peat. Little or no sphagnum moss occurs 
as a surface layer on these soils. They are underlain 
by coarse and moderately coarse textured sedi- 
ments. The Kircro complex consists dominantly of 
the following series: 

Kircro series, a Terric Mesisol developed on 40 to 
130 cm of dark brown to very dark brown, medium 
acid to neutral, mesic fen peat. A very thin (25 to 30 
cm thick), fibric fen peat layer usually occurs at the 
surface. The organic section of the Kircro series is 
usually thicker than that of the other members of 
this complex; its total depth ranging between 90 and 
130 cm in thickness. These soils, because of their 
neutral reaction, moderate decomposition, uniform 
composition or lack of Woody layers, and smooth, 
permeable, sandy minera1 substrates are suitable for 
agricultural development. 

Grey Point series, a Terric Humic Mesisol, 
developed on 60 to 90 cm of mesic fen peat grading 
gradually to 30 or 60 cm of acidic to neutral, black 
coloured, humic peat. While the moderately decom- 
posed, mesic fen peat is dominant in the organic 
section of this soil, the humic subsurface layers are 
significant. The humic layer is usually more dense, 
contains more ash or minera1 elements and holds 
more water more strongly on a volume basis than 
the less decomposed surface layers. Like the Kircro 
series, these soils are suitable for agricultural 
development. 

These organic soils are very similar to those 
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described under the Cayer complex, but differ 
from them in having a coarse to moderately coarse 
textured substrate rather than a medium to fine 
textured lacustrine substrate. The areas of Kircro 
soils are level to depressional. The native vegeta- 
tion is dominantly sedges, reed grasses, willow, 
swamp birch and tamarack. 

The Kircro complex consists dominantly of 
Kircro series with smaller amounts of Gray Point 
series. The 393 ha mapped as Kircro complex occur 
mainly in the lower Escarpment area bordering the 
Dauphin Lake Plain. They are mapped as single or 
homogeneous mapping units and as complex map- 
ping units in association with poorly drained 
Gleysolic soils developed on sand and grave1 or thin 
sand and grave1 underlain by till. 

Kulish Series 
The Kulish series consists of imperfectly drained 

Gleyed Cumulic Regosol soils developed on thin 
deposits of weakly to moderately calcareous, mod- 
erately fine textured alluvial deposits underlain by 
coarse to fine textured shale gravel. The surface 
textures are usually silty clay loam and the Upper 
alluvial materials are stratified with layers ranging 
in texture from sand to clay. Dark coloured organic 
rich layers are found throughout the profile. These 
Regosolic soils are around minor extent (65 ha) in 
the Escarpment area of the Riding Mountain 
Upland, occurring immediately below a major 
topographie break at about 390 m a.s.1. In this area, 
erosion by glaciation and subsequent wave action 
has exposed shale bedrock which provided the 
source for subsequent deposition of fine to coarse 
shale gravel. Numerous creeks and rivers flowing 
from this portion of the Escarpment have resulted 
in the deposition of a thin alluvial mantle over the 
shaly gravel. The Kulish soils occupy gently to 
moderately sloping areas; runoff is moderately 
rapid and permeability is moderately slow in the 
Upper materials but rapid in the shaly gravel. Native 
vegetation on the Kulish soils is hardwood forest 
composed of elm, ash, Manitoba maple, willow and 
associated low shrubs and in the Riding Mountain 
National Park. 

Soi1 development on these alluvial sediments is 
restricted to a thin, deciduous leaf litter underlain 
by the stratified parent material. The C horizon is 
moderately calcareous, mottled with weak iron 
stained and banded with dark coloured layers 
representing former soi1 surfaces which have been 
covered by deposition of fresh alluvium. 

The Kulish soils are very similar to the Edwards 
soils described previously, differing from them only 
in that the alluvium grades into the shaly grave1 
deposits. 

Lukeland Series 
The Lakeland series consists of imperfectly 

drained, Gleyed Carbonated Rego Black soils 
developed on very strongly to extremely calcareous, 

moderately fine textured lacustrine deposits with 
textures ranging from loam to silty clay. The 
topography is level to very gently sloping. Native 
vegetation is meadow grasses, aspen, balsam pop- 
lar, and willow. Runoff is slow while internai 
percolation is moderate to slow and impeded by a 
high water table during wet seasons. 

The Lakeland soils occupy some 2 200 ha mainly 
in the extensive areas of level lacustrine deposits to 
the south and west of Dauphin Lake in the Dauphin 
Lake Plain. The Lakeland soils are variably affected 
by upward flow of groundwater containing soluble 
salts. Some 819 ha of Lakeland soils with salt 

FIGURE 35 
Soi1 profile of Lakeland clay loam, a Gleyed 

Carbonaled Rego Black soil developed on extremely 
calcareous, moderately fine textured lacustrine 

sediments (slick interval 15 cm). 

73 



TABLE 31 
Analysis of Lakeland Saline Phase 

(NC NW ‘/1 352J-15W) 

*pk O-15 Sic 15 40 45 X.0 13.1 24.47 4.4X 0.49 8.2 32.0 23.X X2.3 XX.1 72.9 122.5 
Cca 15-25 SiCI 6 56 3X x.3 10.7 57.45 0.93 0.11 8.5 ~~ 23.2 65.5 83.1 74.1 113.3 
Ckgjl 25-40 SiL 7 67 26 x.3 10.7 45.03 0.40 0.04 10.0 10.8 22.1 72.4 X3.6 76.3 112.6 
Ckgi2 40+ SiL 1 73 26 x.3 10.6 34.06 0.42 0.03 14.0 ~~~ 22.7 X7.1 97.6 90.5 60.6 

contents sufficient to affect trop growth have been 
mapped as the saline phase. Native vegetation on 
these saline soils is salt tolerant meadow grasses and 
herbs with scattered clumps of willow. A represent- 
ative profile of the Lakeland saline phase soi1 is 
described below: 

Apks -0to 15cm, black(lOYR2/ 1 m, lOYR4/ 1 d)siltyclay: 
weak, fine granular; friable when moist, slightly hard 
when dry; moderately alkaline; moderately calca- 
reous; moderately saline; clear, smooth boundary. 

Ccas -15 to 25 cm, pale brown (IOYR 6/3 m, IOYR 8!2d) 
silty clay loam; weak, fine granular; friable when 
moist, slightly hard when dry; moderately alkaline; 
extremely calcareous; moderately saline; diffuse, 
wavy boundary. 

Cksgjl -25 to 40 cm, brown (IOYR 5/3 m, IOYR 7/3 d) silt 
loam; weak, fine granular; moist, friable; dry, slightly 
hard; moderately aikaline; extremely calcareous; 
moderately saline; graduai, wavy boundary. 

Cksgj2 -40 cm plus, yellowish brown (IOYR 5/4 m, IOYR 7:3 
d) silt loam; weak, fine granular to amorphous; very 
friable when moist, soft when dry; moderately alka- 
line, extremely calcareous; moderately saline. 

Profile development in the Lakeland soils has 
been strongly influenced by both the high lime 
content of the parent material and the imperfect 
drainage. The very dark gray Ah horizon is 12 to 25 
cm thick, alkaline in reaction, and calcareous in at 
least the lower portion. This surface horizon is often 
separated from the parent material by a thin transi- 
tional horizon that is moderately calcareous and 
contains a moderate amount of organic matter. 
These soils are clay loam to silty clay at the surface 
but commonly become coarser with depth, SO that 
the C horizon may be loam to silt loam in texture. 

The Lakeland soils occur in single or homo- 
geneous mapping units in which small included 
areas are principally Glenfields, Plum Ridge and 
McCreary soils. Areas of Lakeland, saline phase, 
may contain inclusions of normal Lakeland soils. 

Laurier Series 
The Laurier series consists of Gleyed Black soils 

developed on moderately to strongly calcareous, 
coarse to moderately coarse textured lacustrineand 
deltaic deposits. Surface textures range from sandy 
clay loam to Sand; fine sandy loam is dominant. The 
Laurier soils occupy 200 ha in the southern portion 
of the Dauphin Lake Plainjust below the Manitoba 
Escarpment. The topography of the Laurier soils is 
level to irregular, very gently sloping. Runoff is 
moderate and permeability is impeded by a high 
water table. These soils are non-stony. Native 
vegetation is meadow prairie grasses and herbs with 
scattered tree caver of aspen, black poplar and 
willow. 

The Laurier soils have a noncalcareous dark 
coloured surface horizon which grades into a 
weakly developed B horizon. A thin, light brownish 
gray to gray Cca may be present below the B 
horizon. This gradually fades into a very pale brown 
C horizon which usually becomes coarser textured 
with depth. A description of a representative 
Laurier soi1 is given as follows: 

Ah -0 to 25cm, black(lOYR 2,‘l mandd)finesandyloam; 
weak, coarse prismatic breaking readily to moderate, 
fine granular; very friable when moist, neutral; 
graduai, wavy boundary. 

TABLE 32 
Analysis of Laurier Series 

(SC SW % 8-23-17W) 

HO~. cm class pi rc <i &CI, mr cm ci 1, << <; <i RLiliO mil Ca Clg K Ua H 

Ah O-25 SI 78 6 16 6.8 . 0.7 -. 8.98 0.81 1.11 38.2 31.3 6.9 0.3 0.4 - 
Bmgj SiL 25-33 83 5 12 7.3 0.2 1.4 0.1 1.2 0.42 0.03 14.0 9.8 X.0 2.7 0.1 0.0 - 
Ccag 33-46 LS XI 16 3 8.0 0.3 27.3 3.5 21.9 0.25 - - - - ~~ ~~ - -- 
Ckg 46-100 LS 92 6 2 8.0 0.2 18.7 7 5 10.3 0.10 -- - -- - -- ~ - ~- 
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Bmgj -25 to 33 cm, dark yellowish brown (IOYR 4/4 m) 
loamy Sand; weak, medium subangular blocky break- 
ing readily to moderate, fine granular; firm when 
moist; neutra], weakly calcareous due to inclusions of 
residual calcareous sand particles; clear, smooth 
boundary. 

Ccag -33 to 46 cm, light gray (IOYR 7/2 d) loamy Sand, 
single grain; loose when moist and dry; moderately 
alkaline; very strongly calcareous; graduai, smooth 
boundary. 

Ckg -46 to 100 cm plus, light yellowish brown and yellow 
(IOYR 6/4 and 7/6 d) fine Sand; single grain; loose 
when moist and dry; moderately alkaline; strongly 
calcareous. 

Leary Complex 
The Leary complex consists of rapidly to well 

drained Leary series (Orthic Dark Gray) and 
Venlaw series (Orthic Dark Gray Luvisol). These 
soils are developed on stratified, strongly calca- 
reous, outwash and beach deposits. There is com- 
monly a thin, sandy, surface mantle over the coarser 

material and surface textures range from loamy fine 
sand to Sand. The topography is gently undulating 
to undulating, mostly in the form of low, narrow 
ridges. There is little surface runoff as the soils are 
very permeable and rainfall enters and percolates 
through the soi1 rapidly. Water holding capacity is 
low. Native vegetation is dominantly jack pine with 
aspen and bur oak. 

A description of a representative cultivated 
Venlaw series (Orthic Dark Gray Luvisol) soi1 is 
given below: 

AP 

Ahe 

Ae 

-0 to 15 cm, dark grayish brown (IOYR 4/2 m, IOYR 
2/2 d) loamy fine Sand; structureless; single grained; 
very friable when moist, soft when dry; slightly acid; 
abrupt, smooth boundary. 

-15 to 28 cm. dark brown (IOYR 4/3 m) fine Sand; 
structureless. single grained; very friable when moist, 
soft when dry; slightly acid; gradua1 smooth boundary. 

-28 to 38 cm, yellowish brown (IOYR 5/4 m) fine Sand; 
structureless; single grained; loose when moist and 

FIGURE 37 
Soit prqfile of Venlaw sand, the Orthic Dark Gra? 
Luvisol member q/’ Leary Complex developed on 

calcareous stratijïed sand and grave/ beach deposits. 

FIGURE 38 
New breaking on a Leary sand and grave1 ridge. Note 

light soi1 sur@e colors on apex of ridge. 

TABLE 33 
Analysis of Venlaw Series (Leary Complex) 

(NC SW s 4-24-18W) 
Exch. 

caca, Cal- Dola- Org. Total Cap. Exchangeable Calions 

Depth Text. Sand Silt Clay pH Cond. Equiv. ctte mite C N c, N 
me/ 
I@l g 

mc IOOg 

Hor. cm Cbibb si ci< si CaCI. nlb, cm 5; ii ?i <i si Rat10 soi1 Ca Mg K Ka H 

AP O-15 LFS 86 2 12 6.2 0.2 - - - 1.07 0.08 13.4 7.4 5.9 1.2 0.1 0.1 0.5 
Ahe 15-28 FS 90 4 6 6.5 0.1 - - - 0.19 0.02 9.5 3.9 2.8 0.8 0.1 0.1 0.2 
Ae 28-38 FS 90 4 6 6.5 0.1 - - - 0.03 0.01 3.0 3.5 2.6 I .o 0.1 0.1 0.1 
Btj 38-48 LFS 89 2 9 6.8 0.2 - - - 0.02 0.02 1.0 6.0 4.7 I .6 0.1 0.1 0.1 
BCk 48-56 FS 91 4 5 7.3 0.2 7.0 0.0 6.4 - ~ - 2.7 - ~ - - - 
Ck 56-91 M-CS 93 3 4 7.5 0.2 12.3 1.8 9.6 ~ ~ ~ 1.3 - - - - - 

and 
FGr 
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TABLE 34 
Analysis of Leary Series (Leary Complex) 

(NC SW l,$ 4-24-18W) 

L-H 3-o -- - - - 6.5 0.5 23.88 1.22 19.6 58.0 43.2 9.5 1.2 0.2 2.7 
Ahe O-25 LFS 85 4 II 7.0 0.2 0.6 0.0 0.5 0.86 0.06 15.0 6.8 6.8 6.1 1.6 0. I 0.1 
Btj 25-46 LFS 87 I 12 7.1 0.2 0.0 0.0 0.0 0.27 0.03 10.0 5.3 5.3 4.1 I .5 0.1 0.1 
Ck 46-91 FS- 90 I 9 7.5 0.2 7.9 1.4 6.0 _ ~ -  -  -  -  ~~ -  -  

FGr 

dry; slightly acid; graduai, smooth boundary 
Btj -38 to 48 cm, dark brown (7SYR 4/4 m) loamy fine 

Sand; structureless; single grained; friable when moist, 
soft when dry; neutral; abrupt, smooth boundary. 

BCK -48 to56cm,darkbrown(lOYK4/3m)finetomedlum 
Sand; structureless; single grained; loose when moist 
and dry; neutral; moderately calcareous; abrupt, 
smooth boundary. 

Ck -56 to 91 cm, yellowish brown (IOYR 5/4 m) medium 
to coarse Sand and fine grave]; structureless; single 
grained; loose when moist and dry; mildly alkaline; 
moderately calcareous. 

Leary series, the dominant member of the Leary 
complex is an Orthic Dark Gray soi1 showing only 
slight leaching under forest vegetation. A descrip- 
tion of a representative Leary soi1 is given below. 

L-H -3 to 0 cm, very dark grayish brown (IOYR 3;2 d) 
partially to well decomposed deciduous leaf litter and 
sod mat; slightly acid; abrupt, smooth boundary. 

Ahe -0 to 20 to 25 cm, dark grayish brown (IOYR 4: 2 d. 
IOYR 3/ 1 m) loamy fine Sand; structureless; single 
grained; very friable when moist, soft when dry; 
neutral; abrupt, irregular boundary. 

Btj -25 to46cm,darkyellowishbrown(lOYR4/4d, IOYR 
3.5/4 m) loamy fine Sand; weak, fine granular; very 
friable when moist, soft when dry; neutral; abrupt, 
irregular boundary marked by a fine grave1 lens. 

Ck -46 to 90 cm, very pale brown(lOYR 7/3 d, IOYR 6/3 
616 m) fine Sand; structureless; single grained; loose 
when moist and dry; mildly alkaline; moderately 
calcareous. 

The Leary Complex soils occupying 2 638 ha, 
occur on long, narrow beach ridges and on several 
gravelly deltas on the lower slopes of the Riding 
Mountain. Discontinuous beach ridges found at 
higher elevations on small areas of ground moraine 
in the Dauphin Lake Plain are also characterized by 
the soils of Leary complex. Closely associated 
gravelly soils in which water-worked glacial till 
occurs within 100 cm of the surface are mapped as 
Gunton Complex. 

Lee Lake Series 

The Lundar series are Gleyed Carbonated Rego 
Black soils deceloped on extremely calcareous, 
medium textured, stony till. The surface texture is 
usually loam but ranges from loamy fine sand to 
clay. These soils occupy extensive portions of the 
Westlake Tiil Plain (69 68 1 ha) occurring mainly in 
the intermediate and lower slope position in areas of 
irregular, gently undulating topography. Small 
areas of Lundar soils are found in the Dauphin 
Lake Plain in places where high lime till occurs at 
the surface. Surface runoff from the Lundar soils is 
moderate and permeability is moderately slow. The 
Lundar soils are generally less stony than the 
adjacent Isafold soils due frequently to the presence 
of a very thin lacustrine mantle. However, stoniness 
ranges from very stony to exceedingly stony SO that 
stones are still a ma.jor problem to cultivation. 
Native vegetation is dominantly meadow-prairie 
grasses in someareas, a mixture ot grass with groves 
of aspen, black poplar and willow shrubs, and in 
still other areas solid stands of aspen, black poplar 
and willow. 

The Lee Lake series consists of poorly drained The Lundar series have a thin, very dark gray A 
Carbonated Rego Humic Gleysol soils developed horizon, usually carbonated, which grades through 
on thin (50 to 100 cm) deposits of extremely a thin transitional AC horizon into the extremely 
calcareous, medium textured stony till underlain by calcareous parent material. Some tongues of A 

limestone bedrock. The Lee Lake soils occur in level 
to depressional areas and the vegetation is domi- 
nantly sedges and meadow grasses with variable 
amounts of willow and swamp birch. Clumps of 
balsam poplar, aspen and some black spruce may 
occur. The Lee Lake soils correlate with Meleb rock 
substrate phase soils as mapped in previously 
published soi1 reports. 

The Lee Lake soils consist dominantly of a thin 
layer of mesic fen peat, overlying a thin, dark gray 
Ah horizon that grades into the gleyed extremely 
calcareous C horizon. 

The Lee Lake soils are of minor extent in the map 
area occupying 85 ha near the south shore of Lake 
Manitoba and northwest of Crane River. Lime- 
stone bedrock is at or close to the surface in these 
areas and the associated soils are mainly Hilbre and 
Faulkner. 

Lundar Series 
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FIGURE 39 
Soi1 profile of Lundar loam, a Glqrsed Carbonated 
Rego Black soi1 developed on extremely calcareous 
medium textured stony tili (stick interval = 1.5 cm). 

FIGURE 41 
Native vegetation of Lundar-Clarkleigh complex soi1 

area. The better dra’ined Lundar soils support tree and 
shrub caver; the more poorly, drained Clarkleigh soils 
are covered b\~ith meadowgrass and sedge vegetation. 

FIGURE 40 
Bush clearing and breaking on Lundar soils. 

horizon ma.y extend a few centimeters into the light- 
coloured parent material. The surface horizons of 
the Lundar soils may be variably saline, the salinity 
occurring in isolated patches too small to separate 
at the mapping scale used except in one or two 
areas. The parent materials may be saline at lower 
depths. A detailed description of a representative 
Lundar soi1 follows. 

L-H -4 to 0 cm, very dark brown and black (10YR 2/ 2 and 
2/ 1 m) moderately well to well decomposed sod mat; 
moderately alkaline; moderately calcareous; abrupt, 
smooth boundary. 

Ahk -0 to 5 cm, black (IOYR 2/ 1 m) loam, weak, fine 
granular; friable when moist and hard when dry; 
mildly alkaline; strongly calcareous; abrupt, smooth 
boundary marked by a thin, fine gravelly lens. 

ACkgj -5 to 13 cm, dark grayish brown to grayish brown 
(IOYR 4.5/2 m) loam; weak, mediumgranular; friable 
when moist, hard when dry; mildly alkaline; very 
strongly calcareous; abrupt, irregular boundary. 

TABLE 35 
Analysis of Lundar Series 

(WC 23-24-13) 
Exch. 
Cap. Soluble Salt\ 

CaCO, col- Dolo- Org. Total me litre 
Der>th Text Sand Silt Clav pH Gond. Equiv. cite mile C ii CU IOO’, (saturation entract) 

Hor. cm Chi,, c; %s 9; &Cl2 rn,~Crn it, si $; ‘i c; Rtll,O xx1 Ca Mg Ki’a CI SO, 

L-H 4-O - - 7.9 0.8 7.9 1.8 5.7 18.24 1.34 13.6 54.9 - - - - - - ~ 
Ahk o-5 L 45 41 14 7.7 0.4 22.1 4.2 16.5 5.36 0.52 10.3 28.9 - - - - - 
ACkgi 5-13 L 47 38 15 7.8 0.6 34.6 10.1 22.6 2.99 0.06 49.8 17.2 - - - ~ - 
Ckgl 13-18 FSL 52 31 17 7.9 0.7 41.5 15.2 29.3 - - - - - - - - - 
Ckg2 18-90 SiL 33 53 14 7.9 1.8 65.1 12.3 48.7 - - - - 4.4 14.6 3.3 1.6 14.4 
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Ckgl -13 to 18cm,gray to lightgray(5Y 65/2m)finesandy 
loam; structureless; single grained; moderately alka- 
line; extremely calcareous; abrupt, smooth boundary. 

Ckg2 -18 to 90 cm, pale olive to pale yellow (SY 6.5/3 m) silt 
loam; moderate, fine granular; fïrm when moist and 
very hard when dry; moderately alkaline; extremely 
calcareous. 

Lundar soils are extensive in the map area and 
commonly occur in homogeneous mapping units 
and in complex association with the Isafold and 
Clarkleigh soils. Areas in which these three soils 
occur in significant proportion are usually charac- 
terized by a gently undulating ridge and swale 
pattern. Lundar soils occur on the ridges and mid 
slopes in areas of low relief and primarily on mid to 
lower slopes in areas of slightly higher relief. The 
Lundar soils in the Dauphin Lake Plain often occur 
with the Glenhope soils with Lundar occupying 
slightly higher ridge positions. The distribution of 
salinity in the Lundar soils is variable. Consequent- 
ly pure areas of the saline phase (43 ha) are of 
limited extent. 

Macawber Series 
The Macawber series consists of very poorly 

drained organic soils developed on greater than 130 
cm of mesic fen peat. A very thin (less than 15 cm) 
layer of sphagnum moss may occur on the surface. 
These soils are underlain by extremely calcareous, 
medium textured, stony till. The Macawber soils 
are not extensive (1 3 15 ha), but occur mainly in a 
few elongate, level to depressional swales north of 
Lake Manitoba. These areas are poorly drained and 
support a treeless fen type of vegetation dominated 
by sedges, reed meadow grasses and aquatic mosses; 
shrubs such as willow and swamp birch are 
common. 

Macawber series is a Typic Mesisol developed on 
uniform mesic fen peat (moderately well decom- 
posed peat derived from sedges, reed grasses and 
aquatic mosses). The organic section of this soi1 is 
characterized by a thin (usually less than 30 cm) 
dark yellowish brown, fibric fen peat layer that is 
usually medium acid to neutral in reaction. This 
surface layer grades into a thick (in excess of 160 
cm), very dark brown to black, medium acid to 
neutral, moderately well decomposed mesic fen 
peat layer that is usually weakly granular and 
slightly sticky. This layer in turn grades into a thin 
(approximately 30 cm) black, slightly acid to mildly 
alkaline well decomposed humic fen peat layer. The 
total depth of the organic section usually ranges 
from 1.5 to 2.5 m in thickness. The Macawber soils 
are similar to those described under the Stead series, 
differing from them only in having a stony till 
minera1 substrate rather than a stone-free medium 
to fine textured lacustrine substrate. 

These soils are suitable for agricultural develop- 
ment, but stones may be a problem should the 
organic layer subside or for other reasons, be 
reduced substantially SO that the very stony, glacial 
till cornes close to the surface. 

Magne1 Series 
The Magnet serjes consists of Carbonated Rego 

Humic Gleysol soils developed on thin, very strong- 
ly to extremely calcareous, moderately fine textured 
sediments, overlying extremely calcareous, medium 
textured stony till. The Upper materials are usually 
stratified but surface textures are dominantly clay 
loam to silty clay. The Magnet soils occur as the 
normal series (3 341 ha), the peaty phase (846 ha), 
and the saline phase (695 ha) mainly in level to 
depressional areas to the east of Dauphin Lake. 
Runoff is slow and permeability is moderately slow. 
These soils are non-stony to slightly stony. Native 
vegetation on the normal soils and the peaty phase 
is mainly sedges and meadow grasses with scattered 
clumps of willow, swamp birch and balsam poplar. 
The saline phase soils support a mixture of sedges, 
meadow grasses and salt tolerant species. 

Magnet soils have a black Ah horizon (8 to 15 cm 
thick) which is usually carbonated and underlain by 
a gray transitional AC horizon. The C horizon is 
usually light gray to pale yellow and varies from 
very fine sandy loam to silty clay in texture. The 
Magnet soils are very similar to the Glenfields soils, 
differing from them only in the presence of ex- 
tremely calcareous, medium textured stony till close 
to the surface. A thin, grave1 or cobble lens may 
occur at the contact of the two materials. 

Many of the Magnet soils are somewhat saline at 
lower depths in the parent materials. Areas in which 
the salts are closer to the surface and affecting the 
rooting zone are separated as the saline phase. The 
distribution of the salts is variable but may be 
recognized by erratic growth of cultivated crops and 
the prevalence of salt tolerant native plants such as 
gum weed and wild barley in non-cultivated areas. 

Malonton Series, peaty phase 
The Malonton series consists of Carbonated 

Rego Humic Gleysol soils developed on moderately 
to strongly ealcareous, coarse to moderately coarse 
textured lacustrine and outwash deposits. The 
texture of the surface horizon varies from sand to 
fine sandy loam. A few small areas (174 ha) of these 
soils occur near the northern end of Lake Mani- 
toba. The topography is depressional to level. 
Runoff is slow and permeability is impeded by the 
water table at or near the surface during the spring 
runoff and early summer. Native vegetation is 
dominantly meadow and slough grasses, sedges and 
reeds with scattered clumps of willow and swamp 
birch. 

Malonton soils have a thin, very dark gray to 
black Ahg horizon (7 to 10 cm) which is usually 
carbonated. The A horizon fades into a mottled 
calcareous Ckg horizon. These soils are usually 
characterized by a thin, mesic fen peat surface 
organic layer. A description of a representative 
Malonton peaty phase soi1 is given below. 

Of-Om -30 to 5 cm, dark reddish brown (5YR 2/2, dry) fïbric 
to mesic material of sedge origin; slightly acid; clear, 
smooth boundary. 
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TABLE 36 
Analysis of Malonton Series - Peaty Phase 

(SC 9-33-15W) 
Esch 
Cap. 

Soluble Salts 

caca, Ci- Dolo- Org. Total 
mcm litre 

Depth TCXI. Sand Sd1 Clay pH Gond. E~U!\. cite mite C ii C’N IOOg 
(saturation crtract) 

Hor cm Ch\ Ti,. Fi ri CaC12 mslcm Ci Ci Ci c;, q  Ratio sd Ca Mg Na CI SO, 

Of-Om 30-5 ~ - - - 6.3 4.4 - - ~ 54.2 3.30 16.4 - 7.2 23.4 21.1 18.7 20.7 
Oh 5-O - - - - 6.5 4.4 - - - 28.3 2.78 10.2 - 6.9 19.7 20.5 21.9 18.7 
Ahkg O-10 FSL 63 18 19 7.0 3.0 9.3 0.0 8.5 7.2 0.27 26.7 23.4 4.5 13.7 17.1 14.7 9.1 
Ckgl 10-40 LFS 78 18 4 7.3 1.5 42.9 0.0 39.5 - - - 3.8 - - - - - 
Ckg2 40-70 LFS 78 20 2 7.5 0.6 39.6 0.0 36.5 - ~ - 1.8 ~ - - - - 

Oh -5 to 0 cm, black (5YR 2/ 1, dry) humic peat; slightly 
acid; abrupt, smooth boundary. 

Ahkg -0 to 10 cm, very dark grayish brown to dark brown 
(IOYR 3/2.5, dry) fine sandy loam; weak, fine, granu- 
lar; very friable, soft; neutral; moderately calcareous; 
abrupt, irregular boundary. 

Ckgl -10 to 40 cm, pale brown (IOYR 6/3, dry) loamy fine 
Sand; single grain; loose; neutral; extremely calcare- 
ous; abrupt, smooth boundary. 

Ckg2 AO to 70 cm, light gray (IOYR 7/2,dry) loamy fine 
Sand; single grain; loose; mildly alkaline; very strongly 
calcareous. 

Marsh Complex 
The Marsh complex consists of Carbonated 

Rego Gleysol and Rego Gleysol soils developed on 
a thin layer of organic material and silty deposits 
over extremely calcareous, medium textured till 
that is covered with shallow fluctuating depths of 
water. These soils are saturated most of the year. 
Marsh soils occur on low-lying land at the margins 
of Lake Manitoba, the south shore of Waterhen 
Lake and the south and west shores of Dauphin 
Lake (2 441 ha). 

FIGURE42 
Marsh occurring on portions of Dauphin Lake 

shoreline. 

Topography is depressional to level and the 
native vegetation consists entirely of rushes, reeds 
and sedges. There are scattered surface boulders in 
some areas and the subsoil is often very stony. 

The soils have a thin surface layer of humic 
organic material or minera1 material high in humic 
organic material underlain by strongly gleyed olive 
gray minera1 material. A very thin A horizon of less 
than 8 cm may be present below the humic surface 
layer. These soils are usually calcareous to the 
surface. Pure areas of Marsh soils occur but their 
extent varies with the lake levels. Marsh soils are 
undifferentiated with respect to texture and com- 
position of their surface parent material. They are 
usually much more poorly drained than other 
Gleysolic soils. 

McClernon Series 
The McClernon series consists of imperfectly 

drained, Gleyed Rego Black soils developed on thin 
(25 to 100 cm) moderately to strongly calcareous 
fine textured, lacustrine sediments overlying ex- 
tremely calcareous, medium textured, stony glacial 
till. This soi1 series, covering 744 ha, is found mainly 
adjacent to the Dauphin soils in areas of the 
Dauphin Lake Plain where the clayey lacustrine 
deposits are shallow. The topography is level to very 
gently sloping and runoff is slow. Permeability is 
very slow in the Upper clay materials and slow in the 
underlying till. Native vegetation under which the 
McClernon soils formed was mainly ta11 prairie 
grass associations and occasional bluffs of aspen 
and willow. 

Profile development in this soi1 is similar to that 
described for the Dauphin soils. The surface Ah 
horizon is usually very dark gray in colour with a 
granular structure. This horizon ranges from about 
12 to 35 cm in thickness and often tongues through a 
gray AC transitional horizon downward into the 
grayish brown calcareous C horizon. A thin, 
gravelly or cobbly water-worked lens often occurs 
at the contact of the Upper lacustrine deposits and 
the underlying till. These soils are usually recogniz- 
able by the presence of scattered small stones on the 
surface. McClernon soils correlate with Dauphin 
till substrate phase soils as mapped in the Westlake 
and Grandview Map Sheet areas (Soi1 Reports No. 
8 and 9). 



Mc Creary Series 
The McCreary series consists of imperfectly 

drained Gleyed Carbonated Rego Black soils devel- 
oped on thin (25 to 100 cm) very strongly to 
extremely calcareous, moderately fine textured 
lacustrine sediments overlying stony, extremely 
calcareous glacial till. Surface textures range from 
loam to silty clay with clay loam being dominant. 
The McCreary soils are found mainly near the 
periphery of the Dauphin Lake Plain where the 
underlying till is close to the surface. The topo- 
graphy is level to very gently sloping; runoff is 
moderate and permeability is medium. Vegetation 
under which the McCreary soils developed was 
primarily meadow grasses, aspen, black poplar and 
willow. 

Profile development in this soi1 has been strongly 
influenced by both the high lime content of the 
parent material and the imperfect drainage, The 
solum of the McCreary soils is thin, usually less 
than 20 cm, and is characterized by a very dark gray 
Ah horizon which is alkaline in reaction and 

FIGURE 43 
Lundscape of McCreary soils. Note slightly to 

moderately stony surface condition resultingJrom 
underlying stony till substrate. 

calcareous in at least the lower portion. This surface 
horizon is separated from the parent material by a 
moderately calcareous transitional horizon. These 
soils are affected by variable concentrations of 
soluble salts particularly in the parent materials at 
lower depths. A thin, grave1 or cobble lens often 
marks the contact of the stone free lacustrine 
overlay and the underlying stony till. The McCreary 
soils are usually recognizable by the presence of 
scattered small stones on the surface. A description 
of a representative profile of the McCreary series is 
given below: 

L-H 

Ahk 

Cca 

Ch 

IICkg 

-5 to 0 cm, nondecomposed to well decomposed 
deciduous leaf litter and grass sod mat; mildly alka- 
line; abrupt,smooth boundary. 

-0 to 15 cm, black (IOY R 2: 1 m, d) light clay; moder- 
ate, fine granular; friable when moist, hard when dry; 
moderately alkaline; moderately calcareous; gradua1 
irregular boundary. 

-15to23cm,gray(lOYR5/1d,lOYR3/1m)siltyclay; 
weak, fine platy breaking to weak, fine granular; 
friable when moist, slightly hard whendry; moderate- 
ly alkaline; extremely calcareous; clear, irregular 
boundary. 

-23to5lcm,palebrown(lOYR6/3d,2.5Y5/2m)silty 
clay loam; weak, fine granular; very friable when 
moist, soft when dry; moderately alkaline, very 
strongly calcareous; weakly saline; gradual, smooth 
boundary. 

-51 to 100 cm, light gray (IOYR 7/2 d, 2.5Y 4/4 m) 
silty clay; weak, medium pseudo platy breaking to 
moderate, fine granular; friable when moist, slightly 
hard when dry; moderately alkaline; very strongly 
calcareous; weakly saline. 

The McCreary soils correlate with Lakeland till 
substrate phase soils in previously published soi1 
reports and with the McCreary Association as 
described in Soi1 Report No. 8 of the West-Lake 
Map Sheet area. McCreary soils occur as pure 
areas, in complexes with the Magnet soils and as the 
saline phase. The total area of McCreary soils in the 
Ste. Rose Map Area is 6 484 ha; 70 ha of the saline 
phase occur near Dauphin Beach along the south- 
west shore of Dauphin Lake. 

Meleb Series 
The Meleb series consists of Carbonated Rego 

Humic Gleysol soils developed on extremely cal- 

TABLE 37 
Analysis of McCreary Series 
(SW Cor. SW s 14-26-18W) 

Exch. 

caca, Cal- Dolo- Org. -rotai 
Cap. Soluble Salt, 

Exchangeable Carions me litre 
Deplh Text. Sand Silt Clay pH Gond. Equib. cite rn~w C ii C’N It;‘g me, 100 g (aturarion extract) 

Hor. cm &ES % % % cas, ms,cnl 9; 5; << ci %m Ratio soil Ca Mg K Na H Ca Mg Na 

L-H 5-O - - ~ - 7.7 0.6 4.1 0.3 3.3 13.31 1.05 12.7 55.7 39.2 17.7 2.0 0.2 - - - - 
Ahk o-15 c 19 34 47 8.1 0.9 9.1 4.4 4.5 4.55 0.39 10.7 37.6 24.4 20.1 0.6 1.9 - - - - 
Cca 15-23 Sic 10 47 42 8.2 3.7 42.3 25.9 15.1 1.13 0.1 I 10.3 17.4 - - - - - 8.0 17.5 21.9 
Ckg 23-51 SiCL 5 57 38 8.0 6.3 28.2 9.6 17.2 0.41 0.05 8.2 14.8 - - - - - 9.6 37.9 58.5 
IlCkg 51-100 Sic 4 55 41 7.9 7.3 36.4 6.4 27.7 0.31 0.04 7.8 17.1 - - - - ~ 10.6 49.5 41.7 
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TABLE 38 
Analysis of Meleb Series 

(NC 22-24-13) 

HW 
Silt 
‘ i 

Ch> 
‘i 

Om-Oh 18-O 7.7 I .o 14.4 14.0 ~ 35.4 
Ahkg o-15 L 43 33 24 7.8 0.7 39.9 20.8 17.5 2.3 1: 
Ckgl 15-30 L 33 49 18 7.6 0.5 72.6 -- 0.1 
Ckg2 30-75 L 34 49 17 8.0 0.5 71.3 ~ 0.1 

careous, medium textured till. Surface textures vary 
from sandy loam to clay due to the inclusion of a 
very thin (less than 15 cm) lacustrine mantle over 
the till. These soils occur throughout the northern 
half of the Interlake and Westlake Till Plains, 
occupying the swales in areas of low ridge and swale 
topography and the larger areas of flat land 
bordering bogs and small lakes. Runoff is slow and 
permeability is impeded because of a high water 
table. The Meleb soils are very stony to exceedingly 
stony although this stony condition is often masked 
by the surface peat layers. The peaty phase of Meleb 
series, in which 15 to 40 cm of mesic fen peat has 
accumulated on the soi1 surface, is the dominant soi1 
in poorly drained areas of high lime till(35 741 ha). 
Norma1 Meleb soils occupy 7 063 ha and are mapped 
as Meleb series. 

Meleb soils have a thin dark gray A horizon that 
is alkaline and calcareous. In many places this 
horizon tongues into the extremely calcareous till. 
The A horizon of Meleb soils developed on a thin 
lacustrine mantle usually ends at the contact of the 
two materials. A grave1 or cobble lens commonly 
occurs between the overlay and the till. A represent- 
ative Meleb peaty phase soi1 is described below: 

Om-Oh -18 to 0 cm, moderately well to well decomposed fen 
peat; structureless; amorphous; slightly sticky when 
wet and loosewhen dry; mildly alkaline; clear, smooth 
boundary. 

Ahkg -0 to 15 cm, black (IOY R 2/ 1 m, d) loam; moderate 
fine granular; slightlysticky when wet, hard when dry; 
mildly alkaline; extremely calcareous; contains 
numerous shell fragments; gradual, irregular bound- 
ary. 

Ckgl -15 to30cm,lightgray(lOYR7/1 d,2SY7/2m)weak, 
tïne granular; slightlysticky when wet, hard when dry; 
mildly alkaline; extremely calcareous; clear, irregular 
boundary. 

Ckg2 - 30 to 75 cm, white (ItIYR 8/ 1 d, IOYR 6/3 m) loam; 
weak, fine pseudo granular; nonsticky when wet, hard 
when dry; moderately alkaline; extremely calcareous. 

Meleb soils occur as pure areas and in complex 
association with the soils of Crane complex and the 
Fairford and Inwood soils. The peaty phase of the 
Meleb series is the dominant soi1 in poorly drained 
areas of high lime till in the northem half of the map 
area. Normal Meleb soils often occur in association 
with the peaty phase soil. Meleb series, saline phase 
covers 3 758 ha, mostly near Lake Winnipegosis and 
in association with areas designated as Saline Flats. 

FIGURE 44 
Soi1 profile qf Meieb loam, a Carbonaled Rego Humic 

Gleysol developed on extremely calcareous, medium 
texlured, stony lill. 

Melnice Ser ies 
The Melnice series consists of Carbonated Rego 

Humic Gleysol soils developed on thin (25 to 100 
cm) moderately to strongly calcareous, coarse to 
moderately coarse textured lacustrine and outwash 
deposits underlain by extremely calcareous, medium 
textured, stony till. The texture of the surface 
horizon varies from sand to fine sandy loam. 
Several small areas of norma1 Melnice soils (50 1 ha) 
and the peaty phase soi1 (464 ha) occur in associa- 
tion with areas of water-worked ground moraine in 
the Dauphin Lake Plain. The Melnice soils occupy 
level to depressional areas often adjacent to better 
drained sand and grave1 beach ridges. Runoff is 
slow and permeability, although rapid in the Upper 
soi1 materials is impeded by a water table at or near 
the surface for a considerable part of the year. The 
underlying till substrate is moderately permeable 
and helps to maintain the water table. Native 
vegetation is dominantly meadow and slough 
grasses, sedges and reeds with scattered clumps of 
willow and swamp birch. 

Melnice soils have a thin, very dark gray to black 
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Ahg horizon (7 to 12 cm) which is usually carbon- 
ated. The A horizon fades into a mottled calcareous 
Ckg horizon. These soils are similar to the Valpoy 
soils, differing only in the presence of the less 
permeable, stony till materials below the surface. 
The Melnice soils correlate with Valpoy till sub- 
strate phase soils described in the Grahamdale Map 
Area (Soi1 Report No. 16). 

Merridale Series 
The Merridale series consists of Gleyed Black 

soils developed on thin, moderately calcareous. 
moderately fine to fine textured sediments over- 
lying weakly to moderately calcareous, shaly claq 
till. A water-worked gravelly and cobbly lens of 
variable thickness (25 to 90 cm) may occur between 
the two materials. Although surface texture of the 
Merridale soils varies from clay to clay loam, clay is 
dominant. The Merridale soils are found in level to 
very gently sloping, dominantly imperfectly drained 
areas. Runoff is moderate but interna1 soi1 perme- 
ability is slow. Lateral seepage cari be extensive in 
those soils where continuous water-worked gravelly 
layers lie above the less permeable shale till or shale 
bedrock. 

Native vegetation consists of semi-open stands of 
aspen and balsam poplar, a shrub understory of 
willow and alder and a continuous ground caver of 
grasses and sedges. The soi1 surface is widely 
covered with cobbles and boulders which could be a 
serious hindrance to cultivation in portions of the 
area. 

These soils occupy 5.57 ha, mainly at higher 
elevations in the southwest portion of the Dauphin 
Lake Plain. Areas of Merridale soils occur in 
association with the Stony Point, Norgate, Favel 
and Aubrey soils, mainly in a narrow belt immediat- 
ly below the Manitoba Escarpment. Surface lacus- 
trine and till deposits are very thin in this area and 
the underlying shale bedrock or shaly clay till is 
exposed or occurs very close to the surface. 

These soils show the influence of a grassland 
vegetation in their profile. The soils range in 
thickness from 25 to 35 cm, and are characterized by 
a thin black A horizon grading into a weakly 
expressed B horizon marked by slight colour and 
structural change from the surface horizon. The 

FIGURE 45 
Landscape CI/’ Merridale soils. .Wore large houlders at 
contact of’lacustrine over/aJ, and sha!l, claJ$ suhsoil. 

subsoil is weakly calcareous and often weakly 
saline. A description representative of the Merri- 
dale series is given below: 

L-H 

Ah 

Bmgi 

Ch 

-5 to 0 cm, moderately well to well decomposed leaf 
litterand sod mat; mildly alkaline in reaction; abrupt, 
smooth boundary. 

-0 to 8 cm, black (IOYR 2:’ I m) clay loam; weak, fine 
granular; firm when moist. hard when dry; mildly 
alkaline; clear, wavy boundary. 

-8 to 25 cm, very dark gray (IOYR 3,’ 1 m) silt loam; 
weak, coarse columnar breaking to weak, fine granu- 
lar; very friable when moist. very hard when dry; 
mildly alkaline; clear, smooth boundary. 

-25 to 55 cm, very dark gray (2.5Y 3: I m) clay; 
structureless, amorphous breaking to weak, fine 
granular; tïrm when moist, hard when dry; mildly 
alkaline; weakly calcareous; gradua]. smooth 
boundary. 

-55 to 100 cm, very dark grayish brown (IOYR 312 m 
and 2.5Y 4/2-3/2 m) silty clay loam; structureless; 
amorphous breaking to moderate, fine granular; tïrm 
when moist, hard when dry: mildly alkaline; non- 
calcareous; weakly saline containing many gypsum 
crystals. 

TABLE 39 
Analysis of Merridale Clay Loam 

(SC SW ‘/1 524-18W) 

1 -H 5-o 7.4 0.5 24 2h I .x1 17.9 78 , 
Ah o-x Cl. 36 29 37 7.4 0.3 Il 1.1 0 0 394 0.3 10.9 41.5 37.6 7.6 U9 0.2 04 
Hmgj x-25 SII 25 64 II 7.h 0.1 00 0.0 00 0 91 38.0 34.7 10.7 0.x 0.3 02 
CL&! 25-55 c 17 2x 55 7.x 02 3.0 3.0 00 ” 92 41 5 36.5 154 0.6 04 



Methley Series 
The Methley series consists of Gleyed Carbon- 

ated Rego Black soils developed on a variable depth 
(30 to 150 cm) of extremely calcareous, moderately 
fine textured, glacial till overlying extremely cal- 
careous, medium textured, stony till. Most of the 
Methley soils (17 779 ha) occur in the Dauphin 

Methley soils is level to* very gently- undulating; 
surface runoff is moderate and interna1 soi1 perme- 
ability is moderatelv slow. Native vegetation on the 

FIGURE 47 
Methley soi1 area. Note stone piles in background. 

Methley soils was-dominantly aspen and willow 
with a ground caver of meadow grasses and sedges. 

FIGURE46 
Cultivated Methley soils. Note surface stone and 

cobbles. 

FIGURE48 
Area of Methley and Magnet soils. Merhley soils 

occupy better drained N W-SE trending ridges, Magnet 
soils occur in poor(v drained swales. 

TABLE 40 
Analysis of Methley Clay Loam 

(SC 2-2615W) 
Exch. 
Cap. Soluble Salt, 

CXO, Cal- Dolo- Org. ‘T;U~ mc Enchangeablc Cal~ons mc l,lW 
Dcplh Text. Sand Silr CIa) pH Cond. Equiv. CIIC mile C c x IOOg IllE,’ 100 g bOil ,,aturot,un EXtroCt) 

83 



The solum of the Methley soils is relatively thin (7 
to 20 cm) and depth of development has been 
strongly influenced by both the high lime content of 
the parent material and the imperfect drainage. The 
dark gray Ah horizon is 10 to 15 cm thick, alkaline 
in reaction and usually ‘calcareous to the surface. 
The surface colour of cultivated Methley soils is 
often gray due to the incorporation of the calcare- 
ous parent materials with dark A horizon. A thin, 
transitional horizon containing moderate amounts 
of organic matter may separate the surface horizon 
from the more calcareous C horizon. A white 
coloured horizon of carbonate enrichment may 
occur immediately below the A horizon. These soils 
have clay loam to silty clay loam textures in the 
Upper materials which commonly grade into loam 
textures with increasing depth. A representative 
Methley soi1 is described below: 

Apk --Oto 17cm,darkgray(lOYR4/1 m, IOYR2ilm)silt 
loam; weak, medium to coarse granular; friable when 
moist, hard when dry; mildly alkaline; strongly 
calcareous; abrupt, smooth boundary. 

Cca --17 to 23 cm, Iight gray to light yellowish browjn 
(2.5YR 7/2-6/3 m) silty clay loam; strong, medium 
granular; friable when moist, very hard when dq: 
moderately alkaline; extremely calcareous; abrupt. 
wavy boundary. 

Ckgl -23 to 50 cm, Iight olive brown to light yellowish brown 
(2SYR 5.5/4 m) silty clay loam; moderate medium 
granular; firm when moist, very hard when dry: 
moderately alkaline; extremely calcareous; clear. 
smooth boundary. 

Ckg2 -50 to 90 cm, light olive brown to light yellowish brown 
(2.5YR 5.514 m) silty clay loam with thin lenses of 
very fine sand; moderate, medium granular; firm 
when moist, very hard when dry; moderately alka- 
line; extremely calcareous. 

The Methley soils occur in pure areas and in 
complex association with Magnet peaty phase soils. 
A small area of Methley saline phase soils occurs to 
the west of Dauphin Lake (211 ha). The Methley 
soils are very similar to Lakeland and McCreary 
soils. They are much less stony than the Lundar 
soils. 

Mossers River Series 
The Mossey River series consists of poorly 

drained Carbonated Rego Gleysol soils developed 
on weakly to moderately calcareous, medium 

textured alluvial deposits. They are stratified with 
layers ranging from sand to clay in texture. Dark 
coloured layers high in organic matter occur 
throughout. Surface textures are usually silt loam 
to loam. Most of the Mossey River soils (1 368 ha) 
occur as a 1eveI to depressional, poorly drained 
plain where the Wilson and Vermillion Rivers flow 
into the west shore of Dauphin Lake. Although the 
source of these soi1 materials is alluvium trans- 
ported by the two rivers, the depositional environ- 
ment more closely resemble lacustrine or deltaic. 
Most of this area is saline in the subsoil and variably 
saline at the surface indicating that groundwater 
discharge is affecting the soils. Areas in which 
salinity occurred at the soi1 surface were mapped as 
the Mossey River saline phase (249 ha). Native 
vegetation on the Mossey River soils is dominantly 
meadow grasses, sedges, willow and variable 
amounts of salt tolerant species in the area of higher 
sainity. 

Soi1 development on these alluvial sediments is 
restricted to a thin, weakly expressed Ah horizon 
that grades sharply into the stratified parent mate- 
rials. The dark banding of former surface horizons 
is common in the Upper 50 cm but decreases at lower 
depths. There is very little organic matter below 60 
cm. The soils are usually calcareous to the surface 
and may contain excess amounts of soluble salts. A 
description representative of the saline phase of the 
Mossey River series follows: 

Ah -0 to 20 cm, dark coloured minera]-organic mucky 
clay: neutral, abrupt, smooth poundary. 

Cksgl -20 to 50 cm, dark olive gray to olive gray (5Y 3!2 
412 m) loam; few, medium faint mottles; weak fine 
granular; friable when moist, slightly hard when dry; 
moderately alkaline; very strongly calcareous; con- 
tains numerous gypsum crystals; abrupt, wavy 
boundary. 

Cksg2 -50 to 70 cm, olive gray(5Y 4/2 m) loam; few, medium, 
faint mottles; weak, fine granular; friable when moist, 
slightly hard when dry; mildly alkaline; very strongly 
calcareous; contains many gypsum crystals; abrupt, 
wavy boundary. 

Cksg3 -70 to 1 ID cm, olive gray (5Y 5/2 m) very fine sandy 
Ioam; few, medium, faint mottles; structureless; 
single grained; loose when moist, soft when dry; 
moderately alkaline; very strongly calcareous; 
numerous gypsum crystals. 

The Mossey River series are correlated with the 

TABLE 41 
Analysis of Mossey River - Saline Phase 

(SC 362518W) 

Ah O-20 c 10 32 58 - - ~~ 77.6 28.0 10.6 I .6 30.4 1.9 
Cksgl 20-50 L 35 40 25 8.0 2.8 27.9 II.9 14.7 2.65 0.17 15.6 22.6 29.5 Il.8 6.4 42.1 2.6 
Cksg2 50-70 L 32 40 28 7.8 2.9 27.3 14.1 12.1 2.46 0.09 27.3 18.8 29.9 10.3 8.7 40.4 6.1 
Cksg3 70-l IOVFSL 53 37 10 8.1 1.6 33.7 11.X 19.8 0.51 - - - 18.0 7.3 9.1 25.8 3.6 

84 



poorly drained member of the Edwards Association 
as mapped in the Westlake and Grandview Map 
Sheets (Soi1 Reports No. 8 and 9). These soils are 
used mainly for production of native hay and 
pasture because of limitations imposed by poor 
drainage and variable salinity. 

Mowat Series 
The Mowat series consists of poorly drained 

Rego Humic Gleysol soils developed on thin (25 to 
100 cm), moderately to strongly calcareous, fine 
textured lacustrine sediments, overlying extremely 
calcareous, medium textured, stony till. The Mowat 
soils are mapped in only one area of the northern 
portion of the Dauphin Lake Plain near.Winnipeg- 
osis. They occupy level to depressional, poorly 
drained areas in which a thin layer of mesic fen peat 
has accumulated at the surface. Surface runoff is 
slow; interna1 soi1 permeability is very slow in the 
Upper materials and moderate in the underlying till 
substrate; Native vegetation on the Mowat soils is 
sedges, meadow grasses and clumps of willow. 

Al1 of the Mowat soils are mapped as the peaty 
phase. A very thin (15 to 40 cm), organic surface 
horizon of mesic fen peat is underlain by a thin, very 
dark gray to gray Ah horizon and a calcareous C 
horizon that is strongly gleyed and mottled with 
iron. Cultivation of these soils may result in a Ap 
horizon that is somewhat peaty due to mixing of the 
surface organic layer with underlying minera1 
horizons. 

Norgate Series 
The Norgate series consists of Gleyed Carbon- 

ated Rego Black soils developed on thin (1.5 to 100 
cm), moderately calcareous, moderately fine to fine 
textured sediments overlying weakly to moderately 
calcareous, shaly clay till. A gravelly to cobbly lens 
varying in thickness from 25 to 90 cm may occur 
between the two materials. Surface textures of the 
Norgate soils vary from clay to clay loam; clay is 
dominant. The Norgate soils are found in the 
Dauphin Lake Plain in a narrow belt immediately 
below the Riding Mountain Escarpment. Here the 
surface lacustrine deposits are thin and discon- 
tinuous and the underlying shale bedrock or shaly 

clay till is exposed or is very close to the surface. 
They occur in level to very gently sloping dominant- 
ly imperfectly drained areas. Runoff is moderate, 
but interna1 soi1 permeability is slow, particularly in 
the Upper materials and in the underlying shaly clay 
material. Extensive lateral seepage cari take place in 
these soils where the water-worked coarse textured 
layers are continuous. Native vegetation consists of 
aspen and balsam poplar, a shrub layer of willow 
and dogwood and a ground caver of meadow 
grasses and sedges. 

The Norgate soils are characterized by .dark 
coloured surface horizons resulting from develop- 
ment under grassland vegetation. The solum ranges 
from 30 to 50 cm in thickness; the dark coloured 
organic rich surface horizons are usually underlain 
by a thin, dark gray transitional AC horizon. This 
horizon cari grade into weakly calcareous, often 
weakly saline and gypsiferous, lighter coloured, 
strongly mottled subsoils. The Ah and AC horizons 
may be separated from the subsoil by severely 
water-worked sandy to gravelly and cobbly lenses 
of variable thickness. A soi1 profile representative of 
the Norgate series is described as follows: 

Ahk 1 -0 to 15 cm, black (IOYR 2/ 1 m) clay loam; moderate, 
medium granular; friable when moist, slightly hard 
when dry; mildly alkaline; moderately calcareous; 
gradua], irregular boundary. 

Ahk2 -15 to 36cm,verydarkbrown(1OYR2/2m)clayloam; 
weak, medium prismatic; friable when moist, slightly 
hard when dry; mildly alkaline; weakly calcareous; 
clear, wavy boundary. 

ACkgj -36 to 53 cm, dark gray to dark grayish brown (10YR 
3/1-4/2 m) clay; structureless; massive; firm when 
moist, hard when dry; mildly alkaline; weakly cal- 
careous; clear, smooth boundary. 

Cksgl -53 to 65 cm; light gray to dark grayish brown (IOYR 
7/ 1 and 4/2 m) siit; structureless; massive; fïrm when 
moist, slightly sticky when wet; mildly alkaline; 
weakly calcareous; many, fine to medium gypsum 
crystals; diffuse, irregular boundary. 

Csgl - 65 to 75 cm, light gray to dark grayish brown (LOYR 
7/ l-7/7 and 10YR 4/2 m) silt loam; structureless; 
massive; firm when moist; mildly alkaline; non- 
calcareous; many, fine to medium gypsum crystals; 
diffuse, wavy boundary. 

csg2 -75 to 90 cm, very pale brown (IOYR 7/4 m) clay; 
common, medium, distinct, dark grayish brown 

TABLE 42 
Analysis of Norgate Series 

(SC SE ‘/4 5-24-18W) 
Exch. 
Cap. 

Soluble Salta 

caca, Cal- DOlO- Org. Total Ille: me, bire 

Depth Tent. Sand Silt Clay pH Cond. Equiv. cite mite C h’ C’N 100 g (saturation extract) 

Hor. cm class 9; W % caq msi cm % % Fi %l Q Ratio soi1 Ca Mg ria CI SO, 

Ahkl O-15 CL 27 34 39 7.7 0.6 8.6 8.6 0.0 9.56 0.76 12.6 50.9 - - - - - 
Ahk2 15-36 CI 32 34 34 7.8 1 .o 4.7 4.7 0.0 5.66 0.62 9.0 - - - - - - 
ACkgi 36-53 C 27 18 55 7.6 2.6 2.6 2.6 0.0 1.01 0.05 2.0 - 27.0 8.2 6.2 34.5 0.5 
Cksg 53-65 Si 13 80 7 7.6 2.6 1.3 1.3 0.0 0.41 - - - 26.6 4.3 6.2 32.8 3.6 
Cskg 65-75 SiL 19 77 4 7.6 2.6 0.0 0.0 0.0 0.27 - - - 28.6 4.1 5.8 35.2 0.9 
C% 75-90 c II 32 57 7.6 2.4 0.0 0.0 0.0 0.38 - - - 27.0 4.3 5.9 33.8 0.9 
cg 90-100 HvC 4 34 62 7.7 1.5 0.0 0.0 0.0 0.00 - - 30.4 - - - - - 
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(IOYR 4/2 m) and yellow (IOYR 8,:6 m) mottles: 
structureless; firm when moist, very sticky when \cet; 
mildly alkaline; many, fine to medium gypsum 
crystals; gradua], smooth boundary. 

‘cg -90 to 100 cm, dark grayish brown to dark brown 
(IOYR 4/2 - 4/3 m) heavy shaly clay; structureless; 
amorphous; very sticky when wet, fïrm when moist. 
hard when dry; mildly alkaline; noncalcareous. 

Norgate soils correlate with the dominant member 
of the Norgate Association in the Westlake map 
sheet area (Soi1 Report No. 8). They caver 685 ha 
dominantly in homogeneous mapping units in 
association with the Merridale soils. Poorly drained 
Aubrey soils may occur in minor amounts in some 
mapping units. Although much of this soi1 area has 
been cleared for agriculture, the cobbly, bouldery 
surface in some areas cari be a severe hindrance to 
cultivation. 

Ochre River Series 
The Ochre River series consists of imperfectly 

drained Gleyed Rego Black soils developed on 
weakly to moderately calcareous, moderately fine 
textured, nearly level, alluvial deposits in the 
Dauphin Lake Plain. Surface textures range from 
clay loam to a light clay and the soils are stratified 
with layers ranging from sand to clay. Dark 
coloured organic-rich layers indicating various 
periods of flooding and deposition occur through- 
out the soil. The larger areas of Ochre River soils are 
found in the Ochre River flood plain. They com- 
monly occur at a distance away from the very recent 
alluvial soils (Turtle River and Edwards series) 
found adjacent to the river. Surface runoff is 
moderate and interna1 soi1 permeability is moder- 
ately slow. Although most Ochre River soils are 
cultivated, native vegetation was dominantly hard- 
wood forest comprised of elm, ash, Manitoba 
maple, willow, dogwood and a ground caver of 
grasses and meadow grasses. 

Profile development on the Ochre River soils is 
restricted to a dark coloured Ah horizon, high in 
organic matter content and ranging in thickness 
from 25 to 30 cm. This Ah horizon has a fine 
granular structure, is usually quite friable, neutral 
in reaction and may be weakly calcareous. It grades 
into a stratifïed moderately calcareous C horizon 

which is usually mottled with iron staining and 
banded with dark coloured layers of former surface 
horizons which have been buried by deposition of 
fresh alluvium. The Ochre River soils, because they 
have been in place for a longer period of time have 
greater Ah development than that found in the 
closely related Edwards soils. The Ochre River soils 
correlate with the Edwards, semi-mature phase as 
described in the Westlake Map Sheet area (Soi1 
Report No. 8). A representative profile of the Ochre 
River series is described below: 

A& -Oto13cm,verydarkgray(IOYR3:1d.1OYR2~1m) 
clay; weak, coarse blocky breaking to weak, coarse 
granular; very fïrm when moist, very hard when dry; 
neutral, moderately calcareous; abrupt, smooth 
boundary. 

Ahk -13 to 30cm, black (IOYR 2; 1 m) clay; strongmedium 
granular; very fïrm when moist. hard when dry; 
neutral; moderately calcareous; clear. smooth 
boundary. 

ACkgj -30 to 35 cm, very dark grayish brown (IOYR 3,‘2 m) 
silty clay; moderate, medium granular; firm when 
moist, hard when dry; mildly alkaline; strongly 
calcareous; abrupt, irregular boundary. 

Ckgl -35 to 55 cm; dark gray (IOY R 4: 1 m) clay; moderate, 
fine granular; firm when motst, slightly hard when 
dry; moderately alkaline; vety strongly calcareous; 
abrupt, smooth boundary. 

Ckg2 -55 to 100 cm; light olive brown (2.5Y 5 i4 m) silt loam; 
moderate, fine granular; friable when moist. slightly 
hard when dry; moderately alkaline; extremely 
calcareous. 

The Ochre River soils occupy 2 843 ha mainly in 
homogeneous mapping units. Minor inclusions of 
poorly drained Paulson soils may occur in depres- 
sional sites. The Ochre River soils compare favour- 
ably with the best agricultural soils in Manitoba. 

Okno Cotnplex 
The Okno complex consists of poorly to very 

poorly drained organic soils developed on 40 to 130 
cm of mesic forest peat, underlain by moderately to 
strongly calcareous, fine to medium textured sedi- 
ments. A thin (0 to 60 cm) discontinuous, fibric 
sphagnum peat surface layer in some cases overlies 
the mesic forest peat. The Okno complex occurs in 
level to depressional areas and consists of the 
following series: 

TABLE 43 
Analysis of Ochre River Series 

(SC 2524-17W) 
Exch. 
Cap. 

Ca(‘0. cc, I>olo- Org. TOMl Exchangcablc Calmnr 

Depth 1 ext. Sand SiIl Clay pH Gond. Equn CIIC mitç C N Ch 10; g me IOOg 

Hor. cm ch*s q;, pi % C&I, mr cm 5 <( <‘i $), pi Rario mil Ca Mg K ha H 

Apk O-13 C 7 37 56 7.1 0.4 7.0 1.6 5.0 3.53 0.45 7.9 45.2 39.3 16.2 1.2 0.2 0.1 
Ahk 13-30 C 12 37 51 7.3 0.4 8.0 2.5 5.0 4.71 0.36 1.3 31.9 32.6 15.0 0.9 0.2 - 
ACkgj 30-35 Sic 16 42 42 7.6 0.5 17.4 3.9 12.5 2.28 - - 36.4 33.0 16.6 0.6 0.2 - 
Ckgl 35-55 C 12 39 49 7.9 0.3 32.6 18.2 13.3 - - - ~ ~ ~ - - - 
Ckg2 55-100 SiL 24 49 27 8.0 0.4 40.8 16.0 22.9 0.71 - - 21.9 - ~~ - - - 
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Okno series is a Terric Mesisol developed on 40 to 
130 cm of mesic forest peat (moderately well decom- 
posed residues derived from black spruce, eri- 
caceous shrubs and a continuous carpet of feather- 
mosses and hummocks of sphagnum moss). This 
material is layered with variable amounts of Woody 
logs and other debris. It grades into a black, more 
decomposed peat that may be of either forest of fen 
origin. Feathermosses, the dominant source of peat 
in this soi1 are readily decomposed and produce the 
very dark brown to black colour of the dominant 
soi1 material. A description of a representative 
Okno profile is given below: 

Of1 

Of2 

Oml 

Om2 

IICkg 

-0 to IOcm, light yellowish brown (lOYR6/4m, IOYR 
8/2 d) forest peat with signifïcant inclusions of 
sphagnum moss; extremely acid; coarse fïbered; 
nonwoody, unrubbed fiber content is usually greater 
than 90%; abrupt, wavy boundary. 

-lOto40cm,verydark brown(lOYR2/2m IOYR444 
d) forest peat; medium acid; coarse fibered; moderate 
wood content; unrubbed fiber content approximately 
80% rubbed to 40%; clear, smooth boundary. 

-40 to 90 cm, dark reddish brown (5YR 2/2 m, 5YR 
4/2-4/4 d) forest peat; medium acid, medium to fine 
fïbered, moderate wood; unrubbed fiber content 
approximately 60%, rubbing to about 15%; clear, 
smooth boundary. 

-90 to 140 cm, very dark brown (IOYR 2/2 m, 7SYR 
3/2 d) fen peat; mediumacid;fine fibered; nonwoody; 
unrubbed fibercontent about 40% rubbing to approx- 
imately 10 to 15%; abrupt, smooth boundary. 

- 140 cm plus, gray to dark gray sandy clay loam to clay; 
slightly acid grading to neutral; structureless; 
amorphous; slightly sticky when wet, firm when moist. 

Kalevala series, a Terric Fibric Mesisol, devel- 
oped on dominantly mesic forest peat with a sub- 
dominant surface layer (greater than 25 cm) of fibric 
sphagnum moss. This surface layer is usually 30 to 
45 cm in thickness, yellowish brown to pale brown 
in colour, strongly acid in reaction, and usually is 
nonwoody (lacks coarse fibered organic debris such 
as spruce stems, branches and’roots). The dominant 
mesic forest peat, as in the Okno series, is very dark 
brown, medium to strongly acid and usually 
contains a large amount of coarse Woody fragments. 

The Baden series, a Terric Mesic Fibrisol is very 
similar in profile characteristics to the Kalevala 
series except that the fibric, very strongly acid, 

TABLE 

sphagnum surface layer is dominant and the under- 
lying mesic forest peat layer is subdominant in the 
organic section. 

The Hoctor series, a Terric Fibrisol, is dominated 
by a fibric sphagnum surface layer. Other organic 
layers such as the mesic forest peat common to the 
Baden, Kalevala and Okno soils are either not 
signifïcant or are virtually absent in these soils. The 
total organic section in the Hoctor soils, as in the 
Baden soils tends to be quite shallow, usually less 
than 90 cm in depth. 

The Okno Complex is not extensive in the Ste. 
Rose Map area. It occupys 24 ha in an area near the 
Escarpment along the lower elevations of the 
Riding Mountain. The native vegetation is domi- 
nant black spruce with an understory of mixed 
mosses and ericaceous shrubs. 

Partridge Creek Series 
The Partridge Creek series consists of poorly 

drained Rego Humic Gleysol soils developed on 
thin, moderately calcareous, lacustrine clay sedi- 
ments over extremely calcareous till. The topo- 
graphy is depressional to level. Native vegetation is 
dominantly sedges, with willow, alder and black 
spruce. 

The Partridge Creek soils have a thin surface 
layer of very dark brown, slightly acid, moderately 
decomposed peat derived from sedges, hydrophytic 
herbaceous plants and mosses. This organic layer is 
usually underlain by a thin, neutral to mildly 
alkaline, very dark gray Ah horizon. The Cg 
horizon is grayish brown, contains numerous large 
concretions of lime carbonate, is iron stained and is 
moderately alkaline in reaction. 

The Partridge Creek soils correlate with Fyala till 
substrate phase soils in previously published soi1 
survey reports. These soils are not extensive in the 
Ste. Rose Map area, occupying only 1 059 ha 
mainly in the Interlake Till Plain north of Lake 
Manitoba. In this area, poorly drained swales at 
lower elevations may be characterized by Partridge 
Creek peaty phase soils, both in homogeneous 
mapping units and in association with the shallow 
organic soils of the Cayer complex. The Partridge 
Creek soils are less stony than the more commdn 
Meleb soils, but they are also less permeable and 

44 
Analysis of Okno Series 

(C 29-l-lSE, Roseau River Watershed) 
E.Xh 

Fiber Content PyrO- Bulk Cap. 
WI phos- den- TOlZtl Exchangcablc Catmnr 

Depth Text. PH phatc Aah blty “? \ Cm3 100 g me, 100 g 

H0r. cm CIaS Undist. Rubbed CaCI, Fi 1 si (S’CC) ci 5 Ratio mil Ca MS K Sa H 

Ofl ()-,() _ - _ - _ _ - - - - ~ - - ~ - - 
OC? 10-40 - 84 44 3.9 5.8 8.1 - 58.0 1.6 35.6 151.7 83.1 33.3 I .4 0.4 33.5 
Oml 40-90 - 64 12 5.8 9.4 7.0 0.12 SS.6 1.6 34.5 162.5 102.0 42.9 0.1 0.4 17.0 
Om2 90-140 - 44 12 5.7 13.0 10.6 0.13 60.3 2.0 30. I 180.0 117.4 44.4 0.1 0.5 17.5 
IICkg 140-155 SCL-c - - 6.4 - 93.2 - I .5 0.1 82. I 26.1 14.7 9.9 0.2 0.1 1.2 
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friable than the similar Gleysolic soils of lighter 
texture such as Balmoral, Foley, Malonton, Meleb 
and Pineimuta series. 

Paulson Series 
The Paulson series consists of poorly drained 

Carbonated Rego Gleysol soils developed on weak- 
ly to moderately calcareous, moderately fine tex- 
tured, recent alluvial deposits in the Dauphin Lake 
Plain. Surface textures are usually silty clay to light 
clay and the soils are stratified with layers ranging 
from sand to clay in texture. Dark coloured layers 
rich in organic matter are found throughout the 
profile. Most of the Paulson soils occur in level to 
depressional areas, along the foot of Riding Moun- 
tain Escarpment. The surface deposits are very 
complex in this area and small pockets of alluvium 
are often impounded behind low ridges of till or 
gravel. Surface drainage of the Paulson soils is 
impeded where such ridges lie across the downslope 
area. In addition, the poor surface drainage of these 
soils may be worsened by lateral groundwater flow 
from the Riding Mountain area. Native vegetation 
on the Paulson soils is willow, balsam poplar, elm, 
ash, maple and a ground caver of sedges and 
meadow grasses. 

Profile development in this soi1 has been strongly 
influenced by periodic recent alluvial deposition 
and poor drainage conditions. The surface horizon 
is usually clay in texture, varies from light gray to 
dark gray in colour and ranges from 4 to 30 cm in 
thickness. Similarly, the stratified C horizon is 
dominantly clay, but shows horizontal bands of 
lighter texture and thin, dark coloured organic rich 
layers. The C horizon is moderately calcareous and 
strongly mottled. A representative profile of this 
series is described below: 

Ah 

cg 

Ch 

-0 to 25 cm, very dark brown (IOYR 2/2 m) clay; weak. 
medium granular; friable when moist, slightly hard 
when dry; neutral, weakly calcareous; clear, smooth 
boundary. 

-25 to 50 cm, very dark gray (1OY R 3: 1 m) heavy clay; 
few, weak, fine mottles; structureless; amorphous 
breaking to weak, fine granular; sticky when wet, firm 
when moist, hard when dry; neutral; noncalcareous; 
clear. smooth boundary. 

-50 to 90 cm, dark olive gray (5Y 3/2 m) heavy clay; 
few, common, distinct mottles; structureless; amor- 
phous; sticky when wet, firm when moist, hard when 
dry; mildly alkaline; strongly calcareous. 

The Paulson soils occur primarily in homo- 
geneous mapping units (573 ha). A small portion of 
this area is found in complexes with Edwards soils 
and as minor inclusions associated with the Ochre 
River series mapping units. 

Pineimuta Series 
The Pineimuta series consists of poorly drained 

Carbonated Rego Humic Gleysol soils developed 
on 25 to 100 cm of extremely calcareous, moderate- 
ly fine textured sediments over extremely cal- 
careous till. The topography is depressional to level. 
The vegetation consists of meadow grasses, reeds, 
sedges, willow, aider, aspen and some balsam 
poplar on the slightly elevated sites. 

Pineimuta soils consist of a thin layer of peat, 
underlain by a very dark gray Ah horizon. A thin, 
gray transitional layer containing some organic 
matter separates the Ah horizon from the very pale 
brown, strongly calcareous parent material. The 
Upper lacustrine sediments are usually separated 
from the underlying stony till by a thin, water- 
worked gravelly or cobbly lag. 

The Pineimuta soils correlate with Balmoral till 
substrate phase soils in previously published soi1 
survey reports. Most of the Pineimuta soils occur in 
homogeneous mapping units of the normal series 
(104 ha) and as the peaty phase (67 ha). The 
Pineimuta soils are found in a few depressional 
areas at lower lying elevations south of Lake 
Winnipegosis. 

Pine River Series 
The Pine River series consists of poorly drained 

Carbonated Rego Gleysol soils developed on thin 
(25 to 100 cm), weakly to moderately calcareous, 
moderately fine textured alluvial deposits overlying 
coarse textured deposits. Surface textures are 
usually clay loam to light clay; the alluvial deposits 
are stratified with materials ranging from sand to 
clay in texture and dark coloured organic bands of 
former surface horizons. The Pine River soils occur 
in the Dauphin Lake Plain below the Riding 
Mountain Escarpment in a few level to depressional 
areas (368 ha) where the alluvium is shallow and 
underlain by sandy outwash deposits. Surface 
runoff is slow and interna1 drainage is moderately 
slow in the Upper materials and rapid in the 
underlying sandy materials. The native vegetation is 

TABLE 45 
Analysis of Paulson Series 

(WC SW % S-24-18W) 

Ah O-25 C 7 35 58 7.3 2.x I .5 0.7 0.7 0.99 0.63 1.6 60.6 37.1 3.6 2.5 ~ + 
cg 25-50 HvC 3 20 77 7.2 2.4 0.0 0.0 0.0 0.18 - ~ - 29.5 4.5 2.9 ~ + 
Ch 50-90 HvC 3 23 74 7.5 2.5 16.2 13.2 2.7 0.67 0.16 4.2 44.8 36.9 0.6 3.0 - + 

Qualitative test of SO, and Cl: + q high. -~ = trace 
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dominantly willow, balsam poplar with some elm, 
ash and maple and a ground caver of sedges and 
meadow grasses. 

Profile development in this soi1 is similar to the 
Paulson soils. The Pine River soils differ from them 
mainly in the presence of the underlying coarse 
textured outwash materials. The surface horizons 
are usually clay loam textured and range in colour 
from very dark gray to gray brown and gray. The 
stratified C horizon is moderately calcareous and 
weakly mottled; the underlying sand substrate is 
strongly gleyed and iron stained. 

Plumas Series 
The Plumas series consists of Gleyed Carbonated 

Rego Black soils developed on thin (25 to 100 cm), 
very strongly to extremely calcareous, medium 
textured sediments grading into coarse textured 
sediments with increasing depth. Surface textures 
range from very fine sandy loam to silt loam. The 
Plumas soils occupy I 49 1 ha in the Dauphin Lake 
Plain mainly to the west of Dauphin Lake. These 
soils are dominantly imperfectly drained and occur 
in areas of level to very gently sloping topography. 

Runoff is slow but interna1 soi1 permeability is 
moderate in the surface materials and rapid in the 
underlying sand substrate. Native vegetation is 
dominantly semi-open stands of aspen and balsam 
poplar with an understory of grasses, meadow 
grasses and willow. Most of the Plumas soils have 
been cleared and are now cultivated. 

Profile characteristics in the Upper portion of the 
Plumas soils are similar to the Plum Ridge, 
Glenella and Glenhope soils. Development of 
these soils has been strongly influenced by both the 
high lime content of the parent material and the 
imperfect drainage. A thin, very dark gray to black 
cultivated Ap horizon is usually separated by a 
transitional AC horizon from.the very pale brown 
to white, mottled and weakly iron stained C 
horizon. Al1 of the horizons are calcareous and the 
surface colours of the Plumas soils become light 
gray to gray on drying due to the presence of free 
carbonates. The Upper medium textured sediments 
grade into very fine sand to fine sand sediments 
usually within 100 cm of the surface. The Plumas 
soils correlate with portions of the Lakeland loam 
association as described in the Westlake and 
Grandview Soi1 Map Areas (Soi1 Reports No. 8 and 
9). 

FIGURE 49 
Soi1 profile of Plumas very ,fine sandy loam, a Gleyed 
Carbonated Rego Black soi1 developed on extreme1.v 

calcareous, medium textured lacustrine sediments 
grading into fine sand deposits. 

Plum Ridge Series 
The Plum Ridge series consists of Gleyed Car- 

bonated Rego Black soils developed on very 
strongly to extremely calcareous, medium textured, 
lacustrine deposits. Surface textures range from 
very fine sandy loam to silt loam. The Plum Ridge 
soils caver extensive areas (16 5 14 ha) mainly in the 
eastern portions of the Dauphin Lake Plain. Topo- 

FIGURE 50 
Soi1 profile of Plum Ridge loam, a Gleyed Carbonated 

Rego Black developed on extremely calcareous, 
medium textured lacustrine sediments (stick interval q 

15 cm). 

89 



Analysis of Plum Ridge Series 
(Cen. NE % 16-24-15W) 

Ehch 
Cap Sdubic Sd,\ 

C;I(‘0 <‘.il~ I L>b I otal mc l!lrc 
Ilcpih IC\I. Sand Si11 Ch\ (‘OrNI. Eqw CIIC 11,111‘ 

C:cl2 111\ cm 1, 

y. 
h cu mc 

100 g (\‘,lUld,l<>l, c\lrilcI, 

Hor cm CI~\~ << << ri ‘, ‘I ‘< 1, Rat,<> *<>II Cd \$g Y.1 SO CI 

*pk o-15 L 37 44 19 7.9 0.6 35.4 8.X 24.4 3.37 0.35 10 19.6 
ACkgj 15-25 L 34 48 18 8.1 0.5 34.x 2.22 0.13 17 Il.0 
Ccag 25-33 SiL 34 53 13 X.0 0.7 49.3 15.9 30.x 1.71 0.08 21 7.2 
Ckgl 33-90 SiL 21 78 I 8.3 0.5 46.7 4.3. l 1.38 0.01 138 1.9 
Ckg2 90-100 SiL 26 64 10 7.9 4.6 53.8 49.6 0.23 0.01 23 5.6 14.X 35.4 16.9 60.6 X.7 

FIGURE SI 
Plum Ridge soi1 area. Note marked difference beru,een 

moist soi1 colors (dark surface color) and dr!* (ligh! 
gray) surface color. 

graphy of the Plum Ridge soils is level to irregular 
gently sloping and drainage is dominantly imper- 
fect. Runoff is slow and interna1 soi1 permeability is 
moderate but may be impeded by a high water table. 
These soils are stone-free. A saline phase of the 
Plum Ridge series is mapped in a few areas near the 
Manitoba Escarpment affected by groundwater 
discharge (652 ha). These soils contain sufficient 
soluble salts in the profile to interfere with plant 
growth. The native vegetation on the Plum Ridge 
soils is meadow-prairie grasses with scattered 
groves of aspen, black poplar and willow. Most of 
these soils are cleared and under cultivation. 

The Plum Ridge soils have calcareous surface 
horizons underlain by extremely calcareous sub- 
strata. A thin, very dark gray to black Ap or Ah 
horizon (10 to 15 cm) is separated by a transitional 
AC horizon from very pale brown to white, mottled 
and iron stained C horizon. Cultivated surface 
colours of Plum Ridge soils become very light (light 
brownish gray, (IOYR 6/2 d) on drying due to the 

presence of free carbonates. A description of a 
representative Plum Ridge soi1 is given below: 

*pk -0 to 15 cm, dark gray (IOYR 4”l d, IOYR 2.5:I m) 
loam; weak, fine granular; friable when moist, soft 
when dry; moderately alkaline: very strongly cal- 
careous; gradua], wavy boundary. 

ACkgj -15 to 25 cm; gray (IOYR 5; I d. IOYR 3’1 m) loam; 
weak, fine granular; friable when moist. soft when 
dry; moderately alkaline; very strongly calcareous; 
abrupt, wavy boundary. 

Ccag -25 to 33 cm; light gray (IOYR 7: I d, IOYR 5/ I m) 
silt loam; weak, fine granular; friable when moist, 
soft when dry; moderately alkaline; extremely 
calcareous. 

Ckgl -33 to 90cm; lightgray(IOYR 7: I d, IOYR 6/4m)very 
fine sandy loam; common, fine, prominent very pale 
brown mottles; structureless; single grained; loose 
when moist anddry; moderatelyalkaline; very strong- 
ly calcareous; gradua], smooth boundary. 

Ckg2 -90 to 100 cm plus, light gray (IOYR 7; 1 d, IOYR6/2 
m) silt loam; common, medium. prominent, brownish 
yellow mottles; weak, fine granular; friable when 
moist, soft when dry; moderately alkaline; extremely 
calcareous and weakly saline. 

The Plum Ridge soils correlate with Lakeland 
loam association soils as described in the Westlake 
and Grandview Map Sheet Areas (Soi1 Reports No. 
8 and 9). Minor areas of Wentland soils may occur 
in association with the Plum Ridge soils. 

Reeve Series 
The Reeve series consists of Gleyed Rego Black 

soils developed on thin, weakly to moderately 
calcareous, moderately fine textured, alluvial depo- 
sits underlain by extremely calcareous, stony, 
medium textured till. Surface textures are domi- 
nantly clay loam; the soils are stratified with layers 
ranging from sand to clay and the underlying till 
substrate occurs between 25 and 100 cm of the 
surface. Dark coloured layers rich in organic matter 
indicative of various periods of flooding and 
deposition on former surface horizons occur 
throughout the soil. The Reeve soils are imperfectly 
drained, occupying nearly level sites with moderate 
runoff and moderately slow interna] permeability. 
These soils are not extensive in the Ste. Rose Map 
area, occupying 329 ha of the Ochre River flood- 
plain in the Dauphin Lake Plain. They are found 
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TABLE 41 
Analysis of Reeve Series 

(NC 23-24-17W) 
Exch. 
cap. Soluble Salts 

caca, Cal- DOlO. Org. Total 
me,‘litrc 

Dept b Text. Sand SiIl Clq pH Cond. Equtv. cttc mite C N C.N Eg 
(saturation extraa) 

Hor. cm ChS\ si 9; % cm, ms’cm ci c;, w 9; 55 Ratio mil Ca Mg h’a SO, CI 

Ahk O-28 c 20 23 57 7.8 0.4 5.2 1.3 
ACkgi 28-45 CL 45 24 31 8.0 0.9 3.0 1.7 
Ckg 45-57 SL 66 16 18 8.0 2.6 24.0 7.0 
Ccag 57-70 L 36 46 17 7.9 4.3 51.4 24.6 
IlCkg 70-IOOVFSL 49 44 7 8.0 3.6 42.7 15.0 

Qualitative test for SO, and Cl: + q High; - q present; tr = trace. 

usually on the edges of the floodplain whére shallow 
alluvial deposition overlies till. The Reeve soils 
developed under hardwood forest vegetation with 
significant grass and herbaceous ground caver. 
Most of the soils are cultivated and a slightly stony 
surface condition reflects the presence of the 
underlying glacial till. 

Profile development on the Reeve soils is restrict- 
ed to a dark coloured Ah horizon which grades 
through a transitional AC horizon into the strati- 
fied, moderately calcareous C horizon, The C 
horizon is usually mottled with iron staining and 
banded with dark coloured layers of former surface 
horizons. The boundary of the C horizon and the 
underlying till is often marked by a coarse textured 
or cobbly water-worked lag. A representative Reeve 
soi1 is described as follows: 

Ahk -0 to 28 cm, very dark gray to very dark grayish brown 
(IOYR 3/ l-2/2 d. IOYR 2/ 1 m) clay; strong coarse 
granular breaking to moderate, fine to coarse granu- 
lar; firm when moist, hard when dry;mildly alkaline; 
moderately calcareous; graduai, smooth boundary. 

ACkgj -28 to 45 cm, dark grayish brown to very dark grayish 
brown (IOYR 4/2-3/2 m) clay loam; weak, coarse 
granular; firm when moist, hard when dry; moderate- 
ly alkaline; weakly calcareous; clear, smooth boundary. 

Ch --45 to 57 cm, light brownish gray (IOYR 6/2 m) sandy 
loam; few, medium, faint, brown (IOYR 5/3 m) 
mottles; weak, very fine granular breaking to single 
grained; loose when moist and dry; moderately 
alkaline; strongly calcareous; char, smooth boundary. 

ccasg - 57 to 70 cm, white (IOYR 8/2 m) loam; few, medium, 
faint very pale brown (IOYR 7/3 m) mottles; weak, 
fine granular; friable when moist, slightly hard when 
dry; moderately alkaline; extremely calcareous; 
weakly saline; abrupt, smooth boundary. 

IICksg - 70 to 100 cm plus, very pale brown (IOY R 7/4 m) very 
fine sandy loam; few, medium, faint, yellow (IOYR 
7/6 m) mottles; weak, fine granular; friable when 
moist, soft when dry; moderately alkaline; extremely 
calcareous. 

Ridgely Series 
The Ridgely series consists of Carbonated Rego 

Humic Gleysol soils developed on thin, very strong- 
ly to extremely calcareous, moderately fine textured 
lacustrine sediments overlying Sand. These deposits 
may have some vertical stratification and the 
surface textures range from clay loam to silty clay. 
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3.7 3.56 0.30 12 39.2 - - - - - 
1.2 0.89 0.08 II 19.6 - - - - - 

16.1 0.27 0.03 9 6.2 17.8 11.7 8.6 + - 
24.7 0.19 ~ - 4.4 21.6 22.3 20.5 + tr 
25.6 0.18 - - 4.8 22.0 12.0 19.1 + tr 

These soils occur as the normal series, mainly in one 
area (311 ha) of the Dauphin Lake Plain. The 
Ridgely soils occupy poorly drained, level to 
depressional areas from which runoff is slow, 
Permeability within these soils is slow in the Upper 
materials and moderate to rapid in the underlying 
sand substrate. Native vegetation is mainly sedges 
and meadow grasses with clumps of willow, swamp 
birch, and balsam poplar on slightly better drained 
sites. 

The Ridgely soils have profile characteristics 
similar to the Glenfields series, differing from them 
mainly in the presence of the underlying coarse 
textured substrate. They have a thin, black Ah 
horizon, 8 to 15 cm thick, which is usually carbon- 
ated and underlain by a gray, transitional AC 
horizon. The C horizon is usually light gray to pale 
yellow, extremely calcareous, silty clay loam in 
texture and grades into very fine Sand within 100 cm 
of the soi1 surface, 

Rock Outcrop 
Areas of limestone and dolostone bedrock with 

less than 10 cm of unconsolidated material at the 
surface were mapped as Rock Outcrop (1 070 ha). 
These rocks are flat bedded limestone of Paleozoic 
age. Surface outcroppings are restricted mainly to 
the Devonian rocks, which are scattered through 
the central portion of the map sheet, usually along 
the south shoreline of Lakes Manitoba and Winni- 
pegosis. Rock outcrop occurs in homogeneous 
mapping units and in complex association with the 
Hilbre and Faulkner soils. 

Saline Flats 
Saline Flats consists of Saline Rego Gleysol soils 

developed on recently exposed lake flats of saline, 
extremely calcareous, medium textured till. These 
soils may be overlain by thin, variably textured 
lacustrine deposits. Areas mapped as Saline Flats 
occur mainly in the northern portion of the, Ste. 
Rose Map Sheet close to Lake Winnipegosis, Salt 
Point and the west Waterhen River. Saline Flats 
occur in level to depressional, poorly drained areas 
from which runoff is very slow. Interna1 perme- 
ability is moderate, but often impeded by a high 



water table. These soils are very stony to exceeding- 
ly stony. They are often bare of vegetation but may 
support a sparse growth of Salt tolerant species. 

The Saline Flats soils lack any discernible surface 
horizons. The soi1 material is usually calcareous to 
the surface and strongly gleyed and mottled. The 
Saline Flats soils are characterized by a white 
encrustation of salts on the surface. A Saline 
Carbonated Rego Gleysol soi1 is described below: 

FIGURE 52 
Limestone rock outcrop. Note the veql’ thin, 

unconsolidated layer of limestone rubble over the 
bedrock. 

Cgsk 1 -0 to 30 cm, white (IOYR 8/ 1 d) loam, structureless; 
amorphous breaking to weak, fine granular; friable 
when moist, soft when dry; moderately alkaline; 
extremely calcareous; strongly saline; abrupt, smooth 
boundary. 

Cgsk2 -30 to 60 cm plus, light gray (7.5YR 7:2 d) silt loam; 
common, medium and distinct light yellowish brown 
mottles; structureless; amorphous; very plastic when 
wet, firm when moist, very hard when dry; moderately 
alkaline; extremely calcareous; strongly saline. 

Some Saline Flats occur in homogeneous map- 
ping units near Winnipegosis and Toutes Aides but 
most of the 1 556 ha mapped occur in complex 
association with Meleb saline phase soils. Most of 
these soils SO strongly affected by salts occur in 
areas of groundwater discharge. However, the 
surface distribution and concentration of the salts is 
variable, permitting some areas to be continuously 
vegetated and a saline Meleb soi1 to develop. 

Sand Beaches 
Areas mapped as Sand Beaches occur along the 

shores of Lake Manitoba, Lake Winnipegosis and 

FIGURE 53 
Saline Flats Area. Vegetation is absent due to high sait 

concentrations associated xlith saline Springs and 
seeps. 

which vegetation has become stabilized are charac- 
terized by scattered stands of aspen, oak, balsam 
poplar and willow. Sand Beach areas occupy 3,938 
ha along lake shores throughout the map area. 

TAIBLE 48 
Analysis of Saline Flats 

(NW 17-30-16W) 
Exch. 
Cap. Soluble Salts 

caca Cal- Dolo- Org. TOlA mc h1re 
Depth Tcxt. Sand Silt Clay pH Cond E~U\. CIIC rn,k C H c:ti IOU g (saturation extract) 

Hor. cm class çi % si CaCI, rn,'Crn 5 <, 5 rit 9; Rat10 soi1 Ca Mg Ka SO, CI 

Cgsk, O-30 L 33 49 18 8.0 29.4 74.9 60.5 13.3 0.44 0.10 4.4 5.2 25.7 81.2 551.9 79.6 537.1 
Cgsk, 30-60 SiL 27 54 19 8.0 24.9 64.3 6.8 53.0 - 0.02 - 5.1 - - - - - 
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FIGURE 54 
Soi1 profile qf Sand Beaches, an Orthic Regosol soi1 

formed on recent strqtified coarse sand, graveill and 
cobbiy beach deposits. 

Selina Series 
The Selina series consists of Gleyed Dark Gray 

Luvisol soils developed on thin (25 to 100 cm), 
moderately to strongly calcareous, coarse to moder- 
ately coarse textured sediments overlying stony, 
extremely calcareous till. The texture of the surface 
horizon cari range from fine Sand to fine sandy 
loam, but fine Sand is dominant. Scattered surface 
stones occur on the Selina soils, becoming more 
numerous where the lacustrine mantle is thin. The 
Selina soils occupy level to very gently sloping 
areas, often adjacent to better drained Sand and 
grave1 ridges. Runoff is moderate and permeability, 
although rapid in the Upper soi1 materials, is 
impeded by the underlying till substrate. The till is 
moderately permeable and helps to maintain a 
water table and imperfectly drained soi1 conditions. 
Native vegetation is dominantly aspen, balsam 
poplar and willows with a ground caver of meadow 
grasses and sedges. 

The Selina soils are characterized by a thin, leaf 
and sod mat underlain by a dark gray Ah horizon 
and a light gray coloured Ae horizon. The A 
horizons are in turn underlain by weakly developed 
brownish gray Btj or Bm horizons. The lower 
portion of the B horizon and the light yellowish 
brown C horizon is gleyed and mottled with iron 
staining. The C horizon is moderately calcareous 
and is underlain by extremely calcareous, stony 
loam till. The contact of the two materials is often 
marked by a water-worked cobbly and gravelly 
lens. 

The Selina soils are of minor extent in the Ste. 
Rose Map Area, occupying only 145 ha in the 
Dauphin Lake Plain. They are associated with areas 

of water worked ground moraine and are correlated 
with the till substrate phase of the Selina Associa- 
tion described in the Westlake and Grandview Soi1 
Survey Reports (Soi1 Reports No. 8 and 9). 

S$on Series 
The Sifton series consists of Carbonated Rego 

Humic Gleysol soils developed on thin, very strong- 
ly to extremely calcareous, moderately fine textured 
sediments underlain by fine textured lacustrine 
deposits. The Upper deposits may be stratified and 
surface textures range from clay loam to silty clay. 
The topography is smooth and level and the soils 
are dominantly poorly drained as surface runoff 
and interna1 percolation are slow. The Sifton soils 
were mapped as the saline phase as much of the area 
is affected by the discharge of saline groundwaters. 
The surface distribution of salts is variable and 
sporadic SO that the native vegetation consists of 
sedges and meadow grasses and patches of Salt 
tolerant species. 

Profile development in the Sifton saline phase 
soils is similar to that described for the Glenfields 
series. The dark coloured surface Ah horizon is 
thin, 8 to 15 cm, usually carbonated and variably 
saline. A transitional gray coloured AC horizon 
commonly separates the surface horizon from the 
light gray to pale yellow extremely calcareous, 
weakly saline C horizon. This soi1 differs from the 
Glenfields soi1 mainly in that the moderately fine 
textured C horizon, is variably saline and grades 
into clay sediments usually within 1 m of the 
surface. 

The Sifton saline phase soils occupy 674 ha in the 
Dauphin Lake Plain. They are mapped mainly in an 
extensive low lying area near where the Wilson and 
Vermillion Rivers flow into the west side of 
Dauphin Lake. 

Shergrove Series 
The Shergrove series consists of imperfectly 

drained Gleyed Carbonated Rego Black soils devel- 
oped on moderately to strongly calcareous, strati- 
fied, Sand and grave1 outwash and beach deposits. 
The surface soi1 is usually finer textured, ranging 
from loamy Sand to sandy loam and loam. Areas of 
Shergrove Series are found in association with 
beach and water worked till deposits at scattered 
locations in the Dauphin Lake Plain and in the 
souther portion of the Westlake Till Plain. They 
occupy level to very gently sloping areas downslope 
from beach ridges or areas of water worked till and 
caver 1,042 ha in the Ste. Rose map area. Natural 
drainage of the Shergrove soils is affected by both 
lateral seepage from adjacent beaches at higher 
elevations and by groundwater discharge. Surface 
runoff is slow to moderate but lateral soi1 perme- 
ability is rapid. Vegetation consists of aspen and 
balsam poplar with dense ground caver of meadow 
grasses, sedges and scattered shrubs such as dog- 
wood, willow and swamp birch. 
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The Shergrove soi1 is characterized by a thin leaf 
and sod litter underlain by a very dark gray to black 
loamy sand to sand textured A horizon which is 
usually calcareous to the surface. A dark gray to 
gray transitional AC horizon separates the dark 
surface from the underlying very pale brown to light 
gray. stratified sand and grave1 parent material. 
Many of the Shergrove soils are underlain by 
extremely calcareous stony loam textured till at 
depths between 1.5 and 3 m from the surface. A 

FIGURE 55 
Soi1 projïle of Shergrove loamy Sand, a GleJled 

Carhonaled Rego Black soi1 developed on calcareous, 
stratfied, sand and grave1 beach and outw,ash deposirs. 

representative profile of the Shergrove series is 
described as follows: 

L-H -5 to 0 cm, partially to well decomposed deciduous 
leaf litter and grass sod mat; neutral, weakly calca- 
reous, abrupt, smooth boundary. 

Ahk -0 to 5 cm, black (IOYR 2/ I m) loam; moderate fine 
granular; very friable when moist. soft when dry; 
neutral, moderately calcareous; clear smooth 
boundary. 

ACkgj -5 to 10 cm, very dark gray (IOYR 3,’ I m) sandy loam; 
moderate fine granular; friable when moist, slightly 
hard when dry; moderately alkaline, very strongly 
calcareous; abrupt, smooth boundary. 

Ckgi -10 to 90 cm+, pale brown (IOYR 6/3 m) graveliy 
loamy Sand; structureless single grained; loose when 
moist and dry; mildly alkaline, extremely calcareous. 

IICkg -At approximately 150 cm in ditch tut, very pale 
brown to white (IOYR 713 m, IOYR 8/2d)clayloam, 
moderate fine pseudo platy breaking to moderate 
coarse granular; friable when moist, slightly hard 
when dry; moderately alkaline, extremely calcareous. 

Somme Series 
The Somme series consists of poorly drained 

Carbonated Rego Gleysol soils developed on strati- 
fied, moderately to strongly calCareous, sand and 
grave1 deposits. These materials usually exceed 1 
meter in thickness but are often underlain by 
extremely calcareous stony, medium textured till 
several meters below the surface. A thin (<15 cm) 
layer of loamy sand to sandy loam and loam 
textured materials usually occurs on the surface of 
the stratified sand and gravel. Topography is level 
to depressional and runoff is slow. Although 
permeability is rapid in these soils, they are 
saturated for significant periods throughout the 
year as the ground water levels are high. 

The Somme soils have a thin (10 to 15 cm) 
granular, very dark gray to black A horizon 
developed in the finer textured surface materials. 
This horizon is usually carbonated and grades 
through a transitional grayish brown AC horizon 
into a light gray sand and grave1 C horizon. The 
lower horizons are always calcareous and usually 
strongly gleyed and mottled with iron staining. 
These soils are similar to the Eddystone soils 
differing from them only in that the less permeable 
till substrate is found at greater depths below the 
surface. 

TABLE 49 
Analysis of Shergrove Series 

(WC 2-24-13W) 
Exch. 

L-H 5-o - - ~ ~ 7.1 0.58 2.6 0.5 1.9 36.40 1.88 19.4 108.2 - - ~ - - 
Ahk o-5 L 47 43 10 7.2 0 37 15.4 0.0 14.2 9.74 0.78 12.5 44.4 23.4 6.1 0.2 0.1 0.3 
ACkgj 5-10 SI 58 42 0 7.9 0.44 28.5 6.5 20.5 1.64 0.19 8.6 14.2 35.0 16.3 0.4 0.1 - 
Ch 10-90 GrLS 75 20 5 7.8 0.37 42.6 0.6 30.3 - 0.03 - 2.4 ~ ~ ~ - ~ 
IICkg at 150 CL 42 27 31 7.9 0.48 72.8 14.3 55.4 - - - - - - - - - 
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The Somme soils occur in a few small areas in the 
southern portion of the Interlake Plain and West- 
lake Till Plain. They are of minor extent in the map 
area; the normal Somme soils occupying 49 ha and 
the peaty phase soils in which 15 to 40 cm of mesic 
fen peat is found at the surface, occupying 125 ha. 
They occur in level to depressional areas bordering 
gravelly beach ridges or in narrow swales associated 
with areas of severely water-worked till. Vegetation 
on these soils is mainly sedges, meadow grasses and 
reeds with scattered clumps of willow and swamp 
birch. 

Springwell Series 
The Springwell series consists of poor.ly drained 

Carbonated Rego Humic Gleysol soils developed 
on thin, very strongly to extremely calcareous, 
medium textured sediments overlying extremely 
calcareous, stony medium textured till. Surface 
textures are very fine sandy loam to silt loam 
grading into coarser textured sediments above the 
till substrate. The Springwell soils occur mainly in 
the Dauphin Lake Plain in areas where the lacus- 
trine overlays are shallow. The Springwell series is 
mapped as the normal soi1 (921 ha), the peaty phase 
soi1 (852 ha) and as the saline phase (117 ha). The 
topography in these soi1 areas is level to depres- 
sional and runoff is slow. Interna1 soi1 permeability 
is moderate in the surface materials and usually 
somewhat impeded in the loamy till substrate. 
Depth to the underlying till is variable, resulting in 
moderately stony conditions where the till is close to 
the soi1 surface. Native vegetation is dominantly 
sedges and meadow grasses with clumps of willow 
and swamp birch. 

Profile characteristics of the Upper portion of the 
Springwell soils are similar to the Wentland soils. A 
thin, very dark gray to black, calcareous A horizon 
is underlain by a grayish brown, mottled AC 
transition horizon. This, in turn, grades into the 
strongly gleyed, iron stained extremely calcareous 
parent material. A gravelly or cobbly lens usually 
occurs at the contact of the Upper water laid 
sediments and the underlying till. The till is white, to 
very pale brown, iron stained and extremely calca- 
reous. It is commonly amorphous but may break 
into a weak fine pseudo platy structure. The peaty 
phase soils have a thin (15 to 40 cm) organic surface 
layer comprised of moderately well decomposed fen 
peat. The saline phase soils contain sufficient 
soluble salts in the solum to adversely affect plant 
growth. 

Stony Point Series 
The Stony Point series consists of Orthic Dark 

Gray soils developed on thin, moderately to strong- 
ly calcareous, moderately fine to fine textured 
sediments overlying weakly to moderately calca- 
reous, shaly clay till. A water-worked gravelly and 
cobbly lens varying in thickness from 25 to 90 cm 
may occur between the two materials. Surface 

texture may range from clay to clay loam but clay is 
dominant. The Stony Point soils occupy 430 ha 
mainly as small areas in a narrow belt within the 
Dauphin Lake Plain immediately below the Mani- 
toba Escarpment. The surface lacustrine deposits 
are very thin throughout this belt and the under- 
lying shale bedrock or shaly clay till is exposed or 
occurs within the control section of the soils. The 
Stony Point soils are found in areas of irregular 
gently undulating topography with good soi1 drain- 
age. Surface runoff is moderate and interna1 soi1 
permeability is slow. Lateral seepage occurs in t.hese 
soils where continuous, water worked gravelly 
layers lie above the less permeable shaly till or shale 
bedrock. Native vegetation consists of open stands 
of bur oak and aspen with an understory of grasses 
and shrubs such as snowberry. Cobbles and bould- 
ers are widespread at the soi1 surface and could be a 
serious hindrance to cultivation in some areas. 

The Stony Point soi1 profile shows moderate 
development under a mixed forest-grassland vege- 
tation. A thin deciduous leaf and grass sod mat is 
underlain by 15 to 20 cm of dark gray, granular Ah 
horizon. The underlying Ahe horizon (8 to 12 cm) is 
characterized by subangular blocky structures and 
blotches of lighter coloured leached materials. 
These subangular blocky aggregates break readily 
into a fine granular structure. The B horizon ranges 
from 8 to 12 cm in thickness and is characterized by 
extremely hard, coarse prismatic structures which 
break to coarse and medium blocky aggregates. The 
B horizon grades through a calcareous BC transi- 
tional layer into a silty clay C horizon high in 
soluble sulphates. The parent materials of the Stony 
Point soils are quite variable in composition and 

FIGURE 56 
SoilprojiIe of Stony Point clay, an Orthic Dark Gray 

soi1 developed on moderately calcareous clay sediments 
overlying weakly to moderately calcareous shaly clay 

till. 
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TABLE 50 
Analysis of Stony Point Series 

(SE Cor. 3-23-17W) 
- 

Erch I. 

Hor cm CIil\\ <, (8 cc &lCl! rn\ Cl” ‘<, <; I, ,, I, lRd110 mil Ca Mg K ui, ti c‘l Mg Ya CI SO, 

Ah O-15 < 30 25 45 h4 0.2 ,t.iz “ “0 0 hh 6 00 0 49 122 511.1 7.0 26.3 1, 5 U? 1.9 

Ahc 15-2x < 34 22 44 63 U.24 O.hI O”LI 0 Sh 2.5’1 0 Ii Ii .: 2x 5 5.0 23 2 0.3 0 4 0 9 
HI 2x-JU (‘ 46 9 45 62 U.lJX ,?4 UI‘ IO .? 29 6 25. l 27 Oh 22 
RCk 40.40 Hi(‘ II 23 hh 1.6 127 1235 1004 2 1; 0 ST 0 10 si Xl 3 4: 3x 5.h .: 2  xx 
Ch 48-73 H\C 9 22 69 7 7 2 29 10.72 Y”3 155 94 7.x 104 4.5 21 -  
CA 73.105 <‘ Ih 2x 5h 7 5 5.67 0.77 0 15 0 s- 22 3 22 5 25 Il 5.9 63 2 

CE 105-135 SI, 1”  6”  IIJ 7.4 3 62 1.02 051 cia- 21.9 2.3 .7 13 2 13 I 2.7 46 -  

occurrence. Thë shaly clay till and or shale bedrock 
may occur close to the surface. Where the water- 
worked layers are thicker the shaly materials occur 
at lower depths. A clay loam, extremely calcareous. 
till-like material may occur under the cobbly, 
layers. A concentration of calcite, gypsum and 
jarosite are commonly found in association with the 
coarser lenses. A representative description of a 
Stony Point soi1 is given below: 

Ah 

Ahe 

Bt 

BCk 

Ck 

Csk 

- 0 to 15 cm, very dark gray (IOYR 3/ 1 m, d) clay; 
moderate. fine granular; firm when moist, slightlq 
hard when dry; slightly acid; abrupt, smooth 
boundary. 

- 15 to 28 cm, dark gray (IOY R 411 m) clay; weak fine 
subangular blocky breaking to moderate fine granu- 
lar; very firm when moist, very hard whendry; slightlq 
acid: abrupt, wavy boundary. 

-28 to 40 cm, very dark grayish brown (2.5Y 3; 2 m). 
dark grayish brown (IOYR 4/2 d) clay; moderate 
coarse prismatic breaking to moderate coarse to 
medium blocky; very plastic when wet. veryfirm when 
moist and extremely hard when dry; slightly acid: 
abrupt smooth boundary. 

-40 to 48 cm, dark olive gray (5Y 3/2 m) heavy clay; 
weak coarse prismatic breaking to moderate coarse to 
medium blocky; very plastic when wet, very firm when 
moist and extremely hard when dry; mildly alkaline; 
moderately calcareous; abrupt, smooth boundary. 

-48 to 73 cm, very dark gray (5Y 3/ 1 m) heavy clay: 
massive: slightly plastic when wet, very firm when 
moist and very hard when dry; mildly alkaline: 
moderately calcareous; gradua1 smooth boundary. 

-73 to 105 cm, dark gray (2.5Y 4/1) clay; many 
medium, prominent yellow (2.5Y 7/6 m) concentra- 
tions ofjarosite and gypsum; massive; slightly plastic 
when wet, firm when moist and hard when dry; mildly 
alkaline; weakly calcareous; weakly saline; gradua1 
smooth boundary. 

- 105 to 135 cm, dark gray (2.5Y 4/ 1 m) silt loam, mas- 
sive; slightly plastic when wet, firm when moist, hard 
when dry; mildly alkaline; weakly calcareous. 

Turtle River Series 
The Turtle River series consists of imperfectly 

drained Gleyed Cumulic Regosol soils developed 
on weakly to moderately calcareous, medium 
textured, recent alluvial deposits. Surface textures 
are usually very fine sandy loam to loan+ These soils 
are stratifïed with layers ranging from Sand to clay 
in texture and dark coloured layers high in organic 
matter are found throughout the profile. TheTurtle 

FIGURE 57 
Soi1 profile of Turtle River loam, a Gleyed Cumulic 

Regosol soi1 developed in calcareous stratified medium 
textured recent alluvial deposits. 

FIGURE 58 
Turtle River soi1 area in the foreground, Plum Ridge 

soils above the terrace in the background. 
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Exch. 
Cap. 

caca, Cal- DOlO- Org. Total 
Deplh Text. Sand Sik Clay pH Gond. Equiv. ctte mite C N C,N 17: g 

Exchangcable Cations 
me, 100 g 

Hor. cm chus 9; C/a % CaCI, msjcm Q %’ 9; % % Ratio soi1 Ca Mg K Ua H 

TABLE 51 
Analysis of Turtle River Loam 

(SE Cor. NE ‘/4 23-24-17W) 

Apk O-18 CL 33 38 29 7.2 0.7 27.5 3.9 21.8 3.11 0.52 6.0 37.5 38.4 4.3 1.8 0.1 0.1 
Ckgjl 18-45 L 34 45 21 7.5 0.5 16.5 0.9 14.4 2.32 0.19 12.2 22.0 - - - - - 
Ckgj2 45-60 L 50 32 18 7.5 0.4 30.1 9.2 19.3 - - - 13.3 - - ~ - - 
Ckg 60-100 L 35 46 19 7.5 0.5 24.2 7.8 15.1 ~ - - 16.6 - - - - - 

River soils occur in the Dauphin Lake Plain and are 
associated mainly with the near level to very gently 
undulating flood plain and levee deposits of the 
Ochre River. Runoff is moderate and interna1 soi1 
permeability is moderate. Native vegetation on the 
Turtle River soils is dominantly hardwood forest 
composed of elm, ash, Manitoba maple, willow and 
associated low shrubs and herbs. Most of the Turtle 
River soils are cultivated except for narrow, wood- 
ed bands adjacent to the river channel. 

Soi1 profile development on these immature 
alluvial sediments is restricted to a thin weakly 
expressed A horizon that grades sharply into the 
stratified parent material. The A horizon is charac- 
terized by fine granular structure, dark grayish 
brown colour, neutral reaction and moderate 
amounts of free lime carbonate. The stratified C 
horizon is weakly to strongly calcareous, mottled 
with weak iron staining and banded with dark 
coloured layers representing former surface hori- 
zons subsequently covered by fresh alluvium. A 
representative profile of the Turtle River series is 
described below: 

Apk -Otol8cm,verydarkbrown(IOYR2/2m,IOYR4.5/l 
d) clay loam; strong fine granular; very friable when 
moist, hard when dry; neutral, very strongly calca- 
reous; abrupt, smooth boundary. 

Ckgj -18 to 45 cm, dark brown (IOYR 3/3 m) loam; moder- 
ate fine granular; very friable when moist, hard when 
dry; mildly alkaline, strongly calcareous; abrupt, 
smooth boundary. 

Ckgj2 -45 to 60 cm, yellowish brown (IOYR 5/4 m) loam; 
weak fine granular; veryfriable when moist, soft when 
dry; mildly alkaline, very strongly calcareous; abrupt, 
smooth boundary. 

Ck -60 to 100 cm, dark brown to brown (IOYR 4/3 m) 
loam; moderate fine granulai; very friable when 
moist, hard when dry; mildly alkaline, strongly 
calcareous. 

The Turtle River series occur mainly in extensive, 
homogeneous mapping units, occupying4 417 ha in 
the Ste. Rose map sheet. A very small area (21 ha) 
was mapped as Turtle River saline phase. Minor 
inclusions of poorly drained Mossey River and 
heavier textured Edwards soils may occur in some 
units. 

Valley River Series 
The Valley River series consists of imperfectly 
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drained Gleyed Rego Black soils developed on thin 
(25 to 100 cm) weakly to moderately calcareous, 
moderately fine textured, alluvial deposits over- 
lying sand deposits. Surface textures of the allu- 
vium range from clay loam to light clay and the soils 
are stratified with layers ranging from sand to clay 
in texture. Dark coloured organic rich layers 
indicating various periods of flooding and deposi- 
tion occur throughout the soi1 profile. The Valley 
River soils are found mainly in areas of shallow 
alluvial deposition along the east side of the Ochre 
River flood plain and as narrow strips bordering the 
Vermillion River. Al1 of the Valley River soils occur 
in the Dauphin Lake Plain, covering 454 ha. These 
soi1 areas are characterized by level to slightly 
irregular, very gently indulating topography. Sur- 
face runoff is moderate on these soils; and interna1 
soi1 permeability is moderately slow in the Upper 
alluvial materials and moderately rapid through the 
underlying sand substrate. Although most of the 
Valley River soils are presently cultivated, native 
vegetation was dominantly hardwood forest com- 
prised of elm, ash, Manitoba maple, willow, dog- 
wood and a ground caver of grasses and meadow 
grasses. 

The Valley River soils are similar to the Ochre 
River soils, differing from them mainly in the 
presence of the coarse textured subsoil within 1 m of 
the surface. Profile development on the Valley 
River soils is restricted to a dark coloured Ah 
horizon, high in organic matter content and ranging 
in thickness from 25 to 30 cm. This Ah horizon has a 
fine granular structure, is usually quite friable, 
neutral in reaction and may be weakly calcareous. It 
grades into the stratified, moderated calcareous C 
horizon which is usually mottled witairon staining 
and banded with dark coloured layers of former 
surface horizons. The underlying sand substrate is 
gleyed and iron stained. 

Valpoy Series 
The Valpoy series consists of Carbonated Rego 

Humic Gleysol soils developed on moderately to 
strongly calcareous, coarse to moderately coarse 
textured, lacustrine and outwash deposits. The 
surface texture varies from sand to fine sandy loam. 
Scattered areas of Valpoy soils occur in the 
southern potion of the map area. The topography is 
depressional to level. Runoff is very slow and the 



TABLE 52 
Analysis of \‘alpoy Series 

(NC 2%23-16W) 

H or. 

Om 
Ahkg 
Ckgl 
Cky2 

Dept h lexr. Sand Slll CIÜ) PI1 
cm Ch\\ <; ‘i <i. C“*C 1, 

8-o - -~ 1.6 
O-10 VFSL 73 II 16 8. I 

10-30 LVFS 79 9 12 X.0 
30-90 VFS 90 6 4 x.3 

permeability is impeded by a high water table. 
Areas of normal Valpoy soils are stone-free and 
caver 8 17 ha in the Ste. Rose sheet. Other areas of 
Valpoy soils have a surface layer of peat (15 to 40 cm 
thick) and are mapped as peaty phases (1,102 ha). 
The dominant vegetation is sedges, meadow grasses, 
swamp birch and willow. 

Valpoy soils have a thin very dark gray to black A 
horizon (8 to 15 cm) which is usually calcareous. 
The A horizon grades into an iron stained calca- 
reous C horizon. A description of a representative 
Valpoy Series is as follows: 

Om -8 to 0 cm, black (IOYR .2/1, dry) mesic material 
derived from sedges; mildly alkaline; clear, smooth 
boundary. 

Ahkg -0 to 10 cm, dark gray (IOY R 4/ 1, dry) very fine sand) 
loam; single grain; loose; moderately alkaline; 
strongly calcareous; clear, smooth boundary. 

Ckgl -10 to 30 cm, grayish brown (2.5 5/2, dry) loamy very 
fine sand; single grain; loose; moderately alkaline; 
strongly calcareous; clear, smooth boundary. 

Ckg2 -30 to 90 cm+, pale yellow (2.5Y 8/4, dry) very fine 
Sand; single grain; loose; moderateiy alkaline: very 
strongly calcareous. 

Mapping units of Valpoy soils may contain 
minor inclusions of Melnice and Almasippi Series. 
Valpoy peaty phase mapping units may have minor 
inclusions of Melnice peaty phase and Meleb peaty 
phase soils. 

Vermillion River Series 
The Vermillion River series consists of imperfect- 

ly drained Gleyed Cumulic Regosol soils developed 
on thin (25 to 100 cm), weakly to moderately 

E\ch 

~KO; 
cap 

Cal- Ihlo- Org 1 Olili 
c md Eqy y m:” c \; cy mC IUII g 

II1\Clii < < ‘< CI Rd,,0 ml 

0.7 16.5 7.2 8.5 24.8 I .63 15.2 
0.4 20.9 Il.6 7.5 I .5 0.12 12.5 x.x 
0.4 19.6 12.5 6.5 0.6 0.06 10.0 5.4 
0.4 27.3 14.3 Il.9 0. I 0.9 

calcareous, moderately fine textured, recent alluvial 
deposits overlying sandy deposits. Surface textures 
are usually silty clay loam and the soi1 is stratified 
with layers ranging from sand to clay in texture. 
Dark coloured layers high in organic matter content 
occur throughout the profile. The Vermillion River 
soils are very similar to the Edwards series, differing 
from them mainly in the presence of coarse textured 
substrates within 1 m of the surface. The Vermillion 
River soils occur in one small area in the Dauphin 
Lake Plain (75 ha). The topography is level to 
slightly irregular, very gently undulating. Surface 
runoff is moderate and interna1 permeability is 
moderately slow in the Upper alluvium and moder- 
ately rapid through the underlying sand substrate. 
Although most of the Vermillion River soils are 
cultivated, native vegetation was mainly hardwood 
forest consisting of elm, ash, Manitoba maple, with 
shrubs such as willow and dogwood and a ground 
caver of grasses and meadow grasses. 

Soi1 profile development on these thin alluvial 
sediments is restricted to a weakly expressed 
discontinuous Ah horizon that grades into the 
stratified parent material. The A horizon has fine 
granular structure, dark grayish brown to light 
brownish gray colour, neutral reaction and is 
usually weakly calcareous. The C horizon is moder- 
ately calcareous, mottled with weak iron staining 
and banded with dark coloùred layers representing 
former soi1 surfaces which were covered by deposi- 
tion of fresh alluvium. A representative profile of 
the Vermillion River series IS described below: 

Apk -0 to 10 cm, very dark grayish brown (IOYR 3/2 m) 
silty clay loam; weak fine granular; friable when 

TABLE 53 
Analysis of Vermillion River Series 

(SC SW % 14-24-17W) 

A# O-10 SiCL 19 45 26 7.6 0.7 19.1 5.7 12.3 3.69 0.29 12.7 ~ - - - - - 
Ahk 10-25 Sic 19 41 40 7.8 0.8 18.8 5.9 Il.8 3.40 0.28 12.1 - - ~ - - - 
Ckgl 25-43 SiCL 7 65 28 7.9 2.1 26.1 10.3 15.2 7.56 - - - 21.4 12.2 2.1 30.8 1.1 
Ckg2 43-60 SiL 15 58 27 1.7 1.3 24.0 x.1 14.7 1.62 - - - - - - - -- 
Ckg3 60-90 L 38 42 20 1.7 0.8 23.7 i.7 14.7 0.98 - - - 26.5 10.2 2.1 tr + 
IICkg 90+ FS- - - - - - - ~~ _. - - - - ~ _ _ _ _ 

VFS 

Qualitative test for anions: + = high. tr = trace 
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moist, slightly hard when dry; mildly alkaline, strong- 
ly calcareous, clear smooth boundary. 

Ahk -10 to 25 cm, very dark grayish brown (IOYR 3/4 m) 
silty clay; weak, fine granular; friable when moist, 
slightly hard when dry; mildly alkaline, strongly 
abrupt, smooth boundary. 

Ckgl -25 to 43 cm, dark gray to gray (SY 4.5/ 1 m) silty clay 
loam; many fine to medium prominent yellowish red 
(5YR 5jS m) mottles; structureless, massive breaking 
to weak fine granular, friable when moist, slightly 
hard when dry; moderately alkaline, very strongly 
calcareous; clear smooth boundary. 

Ckg2 -43 to 60 cm, dark gray to gray (5Y 4.5/ I m) silt loam; 
many fine to medium, prominent yellowish red (5YR 
4/ 6 m) mottles; massive, breaking to weak fine granu- 
lar; friable when moist, slightly hard whendry; mildly 
alkaline, strongly calcareous; abrupt, smooth 
boundary. 

Ckg3 -60 to 90 cm, stratified dark gray to gray and light gray 
(5Y 4.5/ 1 - 5Y 6.5/ 1 m) very fine sand and loam; few, 
fine prominent dark red (2.5YR 316 m) and many fine 
prominent reddish yellow (5YR 6/8 m) mottles; 
structureless; very friable when moist, soft when dry; 
mildly alkaline, strongly caicareous. 

IICkg -90 cm+, light yellowish brown (2.5Y 6/4 m) fine and 
very fine Sand; few, fine faint yellow (2.5Y 7/6 m) 
mottles; structureless, single grained; mildly alkaline; 
strongly calcareous. 

The Vermillion River mapping units may contain 
minor inclusions of the poorly drained Pine River 
soils. 

Waitville Series 
The Waitville series consists of moderately well to 

well drained Orthic Gray Luvisol soils developed on 
strongly calcareous, medium textured glacial till of 
mixed shale, limestone and granite rock origin. 
These soils are found at higher elevations (above 
570 m a.s.1.) in the Riding Mountain section in the 
extreme southwest corner of the Ste. Rose Map 
area. The surface textures of the Waitville soils vary 
from loam to clay loam. They occur on irregular 
morainic topography ranging from gently rolling to 
hilly. Two topographie phases of the Waitville soils 
are mapped; normal Waitville soils are characterized 
by gently rolling to moderately rolling topography 
(1 011 ha) and the strongly rolling to hilly phase 
soils (2 509 ha). Runoff is moderate to rapid and 
interna1 soi1 permeability is slow. The Waitville soils 
are moderately stony. Al1 of the Waitville soils in 
the Ste. Rose Map Area occur in the Riding 
Mountain National Park and SO are a11 presently 
under forest vegetation. Although native vegetation 
varies considerably with fire history and succes- 
sional stage, the dominant vegetation on the better 
drained soils consists of aspen, birch and white 
spruce with an understory of hazel, dogwood, cran- 
berry and mixed mosses and grasses. Associated 
minor areas of imperfect drainage are characterized 
by black poplar and willow whereas in poorly 
drained areas both black spruce and tamarack are 
common. 

Waitville soi1 profiles vary in thickness mainly 
because of variable leaching attributable to differ- 

ences in local soi1 moisture regimes in different 
topographie positions. The soils are generally 
thicker in the mid to lower slope position than on 
the crests. The Waitville soils are characterized by a 
moderately thick deciduous leaf and mixed moss 
leaf mat (10 to 20 cm) underlain by a light brownish 
gray, fine sandy loam to loam textured Ae horizon 
with fine to medium platy structure. The Ae ranges 
in thickness from 10 to 15 cm and may be separated 
from the L-H by a thin, darker coloured Ah or Ahe 
horizon. The underlying B horizon is characterized 
by dark brown clay loam to heavy clay !oam 
textures and medium sized subangular blocky 
aggregates. The B horizon contains Sign&ant clay 
accumulations and extends downward for 15 to 25 
cm. The lower portion of the B horizon grades into a 
transitional BCk horizon containing some residual 
carbonates. The underlying Ck horizon is moder- 
ately to very strongly calcareous and is usually light 
grayish brown in colour. The Waitville soils in the 
Ste. Rose Map area are similar to the well drained 
member of the Waitville soi1 association described 
in the Westlake and Grandview Map areas (Soi1 
Reports No. 8 and No. 9). 
Wapus Series 

The Wapus series consists of Orthic Gray Luvisol 
soils developed on thin, medium textured, shaly till 
deposits over shale rock. The Upper till deposits are 
weakly to moderately calcareous and grade into 
thinly bedded shale rock which breaks readily to 
flakes and flat chips. Surface textures are usually 
loam but vary from very fine sandy loam to clay 
loam. The Wapus soils occur on the northern slope 
of the Riding Mountain in the extreme southwest 
corner of the map area. The topography is irregular, 
strongly rolling to hilly and the area is characterized 
by eroded ravines and gullies; in addition, several 
areas have been affected by slumping bedrock. 
Runoff from the Wapus soils is rapid, particularly 
in areas of steep topography and interna1 soi1 
permeability is rapid. Native vegetation is domi- 
nantly mixed forest of aspen, birch and white spruce 
with an understory of hazel, rose, saskatoon, choke- 
cherry and mosses and grasses. 

The Wapus soils are characterized by a moderate- 
ly thin leaf mat (8 to 10 cm), underlain by a thin dark 
gray, fine sandy loam Ah or Ahe horizon. This in 
turn is underlain by 30 to 50 cm of light gray, weak 
granular, fine sandy loam Ae horizon containing 
many shale fragments. This Ae horizon grades into 
a very diffuse B horizon consisting of much dark 
grayish brown shale intermixed with clay loam 
materials. The lower boundary of the B horizon is 
likewise very diffuse and grades into mainly un- 
altered weakly calcareous shale bedrock which 
breaks readily into thin, hiphly fractured shale 
flakes and chips. A more detailed description of the 
Wapus soils is given in Soi1 Report No. 8 of the 
Westlake Map Sheet Area. 

The Wapus soils in the Ste. Rose Map area are of 
limited extent (245 ha) and occur mainly in 
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homogeneous mapping units and in lesser amounts 
in complex association with the Clarksville series. 
Wapus soi1 areas are restricted to the very steeply 
sloping portions of the Escarpment and are mapped 
in a narrow belt where the till deposits from the last 
glaciation are thin. The resultant till has a very high 
shale content and the shale bedrock is exposed in 
many places or is covered by only a thin veneer of 
till. 

Weiden Series 
The Weiden series consists of poorly drained 

Carbonated Rego Humic Gleysol soils developed 
on thin, very strongly to extremely calcareous, 
medium textured sediments overlying extremely 
calcareous, stony medium textured till. Surface 
textures are very fine sandy loam to silt loam 
grading into coarser textured sediments above the 
till substrate. The Weiden soils occupy a few small 
areas in the Westlake Till Plain south of Lake 
Winnipegosis. They occur in poorly drained depres- 
sions and swales in areas of shallow lacustrine 
deposition between till ridges. The Weiden series is 
mapped as the normal soi1 (282 ha), the peaty phase 
(Il9 ha) and as the peaty saline phase (205 ha). 
Topography of these soi1 areas is level to depres- 
sional and runoff is slow. Interna1 soi1 permeability 
is moderate in the surface materials and usually 
somewhat impeded in the underlying loamy till. 
Depth to the underlying till varies SO that moderate- 
ly stony surface conditions result where the lacus- 
trine deposits are shallow. Native vegetation is 
dominantly sedges and meadow grasses with clumps 
of willow and swamp birch. Vegetation on the saline 
phase soils is dominated by salt tolerant meadow 
grasses and herbs. 

The profile characteristics of the Upper portion of 
the Weiden soils are similar to the Foley soils. A 
thin very dark gray to black, calcareous A horizon is 
usually underlain by a grayish brown, mottled AC 
transition horizon. This in turn grades into the 
strongly gleyed and iron stained, extremely calca- 
reous C horizon. This soi1 differs from the Foley 
series in that white to very pale brown, extremely 
calcareous, stony till occurs within 1 m of the sur- 
face. It is commonly amorphous but breaks into a 
weak fine pseudo platy structure. A thin gravelly or 
cobbly lens often occurs at the contact of the water 
laid sediments and the underlying till. The peaty 

phase soils are characterized by a thin (15 to 40 cm) 
layer of mesic fen peat at the surface. The saline peaty 
phase soils, in addition, have sufficient soluble salts 
in the solum to adversely affect plant growth. 

Wentland Series 
Wentland series are Carbonated Rego Humic 

Gleysol soils developed on very strongly to ex- 
tremely calcareous, medium-textured, lacustrine 
deposits. Surface textures range from very fine 
sandy loam to silt loam. These soils are found 
mainly in the Dauphin Lake Plain portion of the 
map area. The topography is depressional to level. 
Runoff is very slow and permeability is impeded by 
a high water table. Normal Wentland soils are non- 
stony and occupy 1 485 ha in the Ste. Rose Map 
Area. Some of the Wentland soils are variably 
saline, such areas being mapped as saline phases 
(220 ha). Areas of Wentland soils having a surface 
organic layer of 15 to 40 cm are mapped as the peaty 
phase (1060 ha). Native vegetation on the Wentland 
soils is sedges, meadow grasses and willow. Vegeta- 
tion on the saline phase soils includes many salt 
tolerant species. 

The Wentland soils have a thin surface organic 
layer; a very dark gray, calcareous, Ah horizon that 
is underlain by a transitional AC horizon which 
gradually grades into a strongly gleyed, calcareous 
C horizon. 

A description of a representative Wentland soi1 is 
given below. 

Om -20 to 0 cm; very dark grayish brown to dark grayish 
brown (IOYR 3.5/2, dry) mesic sedge peat; fine 
fïbered; neutral; strongly calcareous; clear, smooth 
boundary. 

Ahkg -0 to 15 cm, very dark gray ( IOY R 3! 1, dry) clay loam; 
weak, fine, granular; friable, soft; mildly alkaline; 
very strongly calcareous; some gypsum crystals, 
weakly saline; abrupt, wavy boundary. 

Ckgl -15 to 55 cm, light gray (5Y 7/2, dry) silt loam; weak, 
fine, pseudogranular; slightly plastic, slightly hard; 
moderately alkaline; extremely calcareous; abrupt, 
smooth boundary. 

Ckg2 -50 to 90 cm+, white (1OY R 811, dry) loamy fine Sand; 
common, medium prominent brownish yellow 
mottles; single grain; loose; moderately alkahne; 
strongly calcareous. 

Wentland mapping units may contain minor 
inclusions of Plum Ridge and Wentland peaty 
phase soils. 

TABLE 54 
Analysis of Wentland Series - Peaty Phase 

(SW Cor. 13-2618W) 

Om 2()-o - - - - 7.3 2.8 17.7 3.4 13.2 17.4 1.05 16.6 - 21.6 26.5 4.7 
Ahkg O-15 CL 23 44 33 7.8 4.5 30.0 8.6 19.7 1.7 0.16 10.6 - 22.6 26.5 16.4 
Ckgl 15-55 SiL 19 63 18 7.8 2.8 47.8 9.6 35.2 0.2 0.03 6.7 - II.6 18.6 8.9 
Ckg2 55-90 LFS 77 19 4 7.9 1.7 17.9 3.2 13.5 0.0 - - 1.5 - - - 
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PART 4 

INTERPRETATIONS OF SOILS MAPPED IN THE 

STE. ROSE AREA 
INTRODUCTION 

One hundred and nineteen types ofsoil have been 
recognized and mapped in the Ste. Rose map area. 
Each of them has a unique combination of profile 
characteristics, texture, moisture retention, consist- 
ence, mineralogical and chemical composition, and 
each of them is found in a unique landscape setting 
as determined by climate, vegetation, topography, 
slope and moisture regime. Al1 of them, to a varying 
degree, have different management requirements, 
use capabilities and yield potential. Some soils have 
certain similarities by which they cari be grouped 
together to serve a particular purpose. As a general 
rule, special groupings or interpretive classifîca- 
tions are based on a small number of characteristics 
known to be relevant to the purpose at hand. These 
groupings are often made employing some associat- 
ed external quality or characteristic of the soil, for 
example, trop yield data cari be treated as an 
external soi1 quality to determine soi1 suitability for 
agriculture. When such evaluations and interpreta- 
tions are based on data accumulated during the soi1 
survey and upon related applied research and 
experience gained in managing land, they yield a 
better soil-to-specific use correlation. They are, in 
other words more useful to to non-soi1 surveyors 
than the more comprehensive, more broadly applied 
general data contained in soi1 maps and reports. 

The interpretive information provided in this 
section is based on evaluations of interna1 and 
external soi1 characteristics and on predictions of 
soi1 behaviour under specified conditions of land 
use and management. Al1 interpretations are de- 
rived from soi1 ratings based on the properties and 
characteristics of each soil. Each soi1 has been 
described in an earlier section of the report, and 
identified and delineated on the map. In many 
instances, the interpretive ratings are based on site 
specific data. Therefore, discretion, with an under- 
standing of the limitations of the soi1 map must be 
exercised when extrapolating interpretive soi1 rat- 
ings to the soi1 units delineated on the map. The 
predictive value of the soi1 maps depends largely on 
the scale of mapping and homogeneity of the soils 
delineated within the map unit. The predictive value 
and reliability of interpretations is usually much 
higher for soils delineated in portions of the map 
area where access is good enabling more intense 
groundtruth. 

The map units themselves are not defined in the 
map legend or in the report. The actual meaning 

and composition of individual map units must be 
derived from the map symbol by referring to the 
descriptive legend attached to the map and by 
referring to the relevant descriptive and interpre- 
tive sections within the report. 

The map symbols identify land units in terms of 
the dominant and significant soils which occur in 
the unit. Areas of, extreme variation in texture, 
drainage or topography within short distances have 
complex map symbols showing different combina- 
tions and proportions of soi1 series. More uniform 
soi1 areas with less variability over short distances 
are characterized by map units which consist 
primarily of soils of a single soi1 series or phases of 
soi1 series. The reader is referred to the Section on 
Soi1 Mapping Units, page 26, for a more complete 
description of how soi1 variability is mapped and 
described by means of single and compound map 
units. 

Regardless of the limitations imposed by scale, 
the map serves as a bridge to identify properties of 
soils important to plant growth and to engineering 
uses. The map also provides a geographical frame- 
work for organizing and extending available know- 
ledge about soils to specific locations. New dis- 
coveries and relationships derived from research 
and in-the-field testing cari be extended to other 
areas of similar soils. 

Kinds qf Soi1 Interpretations 
In thls section, interpretive soi1 information is 

provided in tabular form for the following land use 
evaluations: 

1. Agriculture: a) dryland farming capability 
b) irrigation suitability 

2. Forestry 
3. Engineering and Recreation Land Use Plan- 

ning 
These interpretations are not intended as a guide 

to the most profitable use of land nor do they elimi- 
nate the need for on-site evaluations by qualified 
professionals. The need for, or importance of on- 
site studies depends on the use to be made of the 
soi!, the kinds ofsoiland the soi1 problems involved. 
The interpretations and evaluations presented here 
are intended primarily as a guide to better land use. 

AGRICULTURE 
Physiography, landform, topography, drainage 

parent materials and climate alf influence the kind 
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of land use of the various soi1 areas delineated on 
the Ste. Rose Map Area. A discussion of these 
factors and their relationship to soils is included in 
preceding sections of this report. The following 
section deals briefly with the impact of these factors 
on agricultural land use, their implication on soi1 
management problems and their affect on soi1 
capability for dryland agriculture and soil suita- 
bility for irrigation. 

Agricultural Land Use 
Soi1 and climatic conditions are most favourable 

for agriculture in the southwest portion of the Ste. 
Rose map area. Land improved for agriculture 
ranges from 65 per cent of the farm land in the 
vicinity of Dauphin Lake to 30 per cent in the 
northern and eastern parts of the map area. On the 
more intensively cultivated lands near Dauphin 
Lake, wheat is the most important cash trop 
followed by oats, barley, flax and other crops. 
Throughout the rest of the area, the largest area of 
improved land is devoted to grasses and legumes 
followed by oats, wheat, barleyand flax. Livestock 
production is a very important source of farm 
income throughout the Ste. Rose map area. Grain 
and livestock production are often combined in 
mixed farming operations on the better agricultural 
soils, with dominantly cattle production taking 
place on mixed farms and small ranching opera- 
tions scattered throughout the remainder of the 
map area. Nearly 70 per cent of the map area 
consists of crown lands, extensive areas of which are 
committed to hay and grazing permits and leases for 
agricultural use. 

Soi1 Management Problems 
The major soi1 management problems which are 

of concern to various farmers throughout the Ste. 
Rose map area include stoniness, drainage, soi1 
salinity, soi1 erosion, soi1 fertility, soi1 moisture and 
organic soils. This section discusses the nature of 
each problem and indicates soils which illustrate 
specific types of problems. 

Stoniness - Extensive areas of soils developed 
on glacial till in the Ste. Rose map area. About 55 
percent of the total have severe stoniness problems. 
That is, cultivated soils are sufficiently stony, that 
stone clearing operations are a perennial task. 
Stones in glacial till areas vary in size from coarse 
grave1 (7.5 cm in diameter) to boulders (over 60 cm 
in diameter). The effect of stones on soi1 productiv- 
ity and land use depends upon their number and 
size. Occasional surface stones offer no serious 
handicap to cultivation and cropping, however 
extremely stony soils cari prevent cultivation al- 
together. 

Cobbly and gravelly lenses that frequently occur 
immediately below the soi1 surface in these soils 
may have an adverse effect on trop production. 
Such a concentration of layers of coarse grave1 and 

FIGURE 59 
Cobbly and st0n.v sur+= charac,teristic of many 

Lundar soils in the Westlake Till Plain Por;ion of rhe 
map area. 

large stones within the root zone Will reduce the 
water storage capacity of the soil. 

In the Ste. Rose map area various degrees of 
stone clearing are necessary on a11 glacial till soils 
such as the Isafold and Garson Associations, as well 
as on some shallow lacustrine soils which overlie 
glacial till deposits such as the Norgate, Kelwood 
and McCreary Associations. Although stone clear- 
ing cari be a largely mechanized procedure, such 
operations still incur costs not applicable to non- 
stony soils. 

Drainage - Soi1 drainage refers to the frequency 
and duration of periods when the soi1 is free of 
saturation or partial saturation. Soi1 drainage is 
affected by several factors acting separately or in 
combination including texture, structure, gradient, 
length of slope, water holding capacity, evaporation 
and evapotranspiration. The problem of inade- 
quate soi1 drainage occurs when these factors 
restrict or impede the movement of water from the 
soi1 resulting in conditions of excess water on or 
within the soil. 

Poor drainage conditions affect about 28 percent 
of the soils in the Ste. Rose area. An additional 38 
per cent of the soils are characterized by imperfect 
soi1 drainage in which excess water may still affect 
land use and soi1 productivity, but not to the degree 
or same frequency and duration observed in poorly 
drained soils. Excess water conditions may occur 
through surface flooding in areas of low relief and 
fine texture (Dauphin soils), surface ponding (the 
poorly drained Clarkleigh and Meleb soils occupy- 
ing level to depressional sites within the Isafold and 
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FIGURE 60 
Ochre River in flood. Flood control and drainage are 
required on certain qliuvial soils subject to periodic 

spring flooding. 

FIGURE61 
Sporadic distribution of soi1 salinity. Slightly better 

drained treed ridges are free of surface salinity. more 
poorly drained grassed areas are moderately saline. 

Garson Associations) and high groundwater and 
seepage conditions common to many of the soils 
adjacent to the Manitoba Escarpment. 

There are two practical methods which cari be 
used to improve soi1 drainage; open surface ditches 
and subsurface tile drains, Open surface ditching is 
the most feasible method of removing excess 
surface water in areas where local relief is in- 
sufficient to remove the water naturally, soi1 erosion 
is not a problem and where soi1 texture and 

structure (fine textured soils with massive structure) 
restrict downward percolation. Subsurface tile 
drains are effective alternatives for areas of coarse 
textured soils with high water tables, groundwater 
seepage areas with higher local relief along the 
Manitoba Escarpmentand in saline soi1 areas where 
it is desirable to remove soluble salts and lower the 
water table. 

Soi/ Salini!,. - The problem of soi1 salinity 
affects between 2 to 3 per cent of the soils of the Ste. 
Rose map area. Many of these sait affected soils are 
also affected by conditions of poor drainage or 
seepage described above. In addition, soi1 features 
such as coarse textured lenses and impermeable 
layers may limit the removal of salts or actually 
contribute to surface salt concentration through 
upward or lateral groundwater flow. The accumula- 
tion of salt in the root zone is caused by either an 
upward rise of water (capillary rise) from a shallow 
water table or an inflow of salt carrying seepage 
water and subsequent evaporation of the water. 
Salts build up where interna1 drainage is not 
adequate and a shallow water table exists. 

Soi1 salinity in the Ste. Rose map area ranges 
from extremely saline conditions found in Saline 
Flats areas near Winnipegosis and Toutes Aides to 
moderately and very saline soils found mainly in 
areas of groundwater discharge around Dauphin 
Lake (areas mapped as saline phases of the Lake- 
land, Glenfield, Magnet, Methley, Mossey River, 
Lundar and Clarkleigh soils). Saline soils often 
vary in degree of salinity and productivity accord- 
ing to climatic conditions. The distribution and 
extent of salinity may be accentuated during dry 
periods when salts rise to the soi1 surface by 
capillary action induced by evaporation and plant 
growth. During wet periods infiltration of rain and 
snowmelt Will flush salts downward decreasing the 
degree of salinity and size of area affected where 
natural interna1 and external drainage is adequate. 

The agricultural use of saline soils varies with 
amount of salts present. Extremely saline condi- 
tions (over 16 ms per centimeter electrical conduct- 
ance) preclude the growth of most useful plants. 
Soils with more moderate quantities of salts (5 to 16 
ms per centimeter) have variable suitability for most 
field and forage crops. Slightly saline soils affect 
non-tolerant or low tolerant crops like corn, sun- 
flowers, peas and red clover. The agricultural use of 
saline soils requires trop rotations and management 
practices to keep the saline problem in check; 
drainage if this is possible, the use of crops that are 
tolerant to salts, the use of manure, peat or green 
manure and phosphate fertilizers together with a 
system of continuous cropping or permanent forage 
caver with no summerfallow. 

Soi1 Erosion - Modern tillage machinery and 
cultural practices do much to keep erosion in check 
but constant vigilance is required to prevent or 
control it. While erosion may occur on some soils in 



their native and uncultivated state, the most serious 
erosion occurs on cultivated soils. Soi1 erosion 
whether by wind or water, acts first on the surface 
layer, hence bare soi1 such as summerfallow is 
particularly susceptible to erosion. The damaging 
effects of erosion result in decreased productivity; 
diffïculty in management and if sufficiently severe, 
even abandonment of farm land. Eroded soils, due 
to losses of organic matter and nutrients become 
less fertile and productive. Unless soi1 erosion is 
controlled, the soi1 becomes less able to support 
vegetative caver and becomes increasingly more 
susceptible to erosion. 

Additional harmful aspects of soi1 erosion result 
from the accumulation of eroded materials on the 
surface of good soils. Such deposition often results 
in reduced productivity of the underlying soi1 and 
where it occurs on growing crops, they Will be 
damaged and may even be destroyed. 

Al1 soils may be severely eroded by wind and 
water under various combinations of soi1 condi- 
tions and topography. Coarse textured soils such as 
sands, loamy sands and sandy loams have weak or 
no structure and erode readily. In contrast, finer 
textured soils such as clay loams and clays are 
generally strongly aggregated and more resistant to 
erosion. Wind erosion is most serious on coarse 
textured soils. Water erosion is most common on 
medium to fine textured soils on sloping to steep 
and rolling topography. 

Soils vary in their resistance to erosion. Sandy 
soils cari il1 afford to lose even a small proportion of 
their clay content and SO are more readily damaged 
by wind erosion than clayey soils. Shallow soils on 
ridges and knolls Will deteriorate more quickly as 
the surface is washed away than Will thicker soils. 

Wind or water erosion on any soi1 results in 
depletion of fertility through losses of clay and 
organic matter, the nutrient reactive fractions of the 
soil. Crop production further removes a portion of 
the nutrient elements in the soil. Although nutrients 
utilized for trop production cari be replenished by 
the proper use of minera1 fertilizers, fertility lost 
through soi1 erosion is much more serious. In 
addition to minera1 fertilizers, green manure crops 
and forage crops usually increase or help to 
maintain yields on eroded soils. The cost of these 
practices and other amendments to provide good 
yields is greater than the cost of maintaining 
productivity by reducing erosion. Prevention of 
erosion is therefore very important and includes the 
following practices: 

1. Crop the land as often and continuously as 
possible, Do not summerfallow; rather, initiate 
rotations involving cereals, row crops, and 
grass and legume mixtures to reduce the need 
to summerfallow. 

2. Return trop residue and maintain trash caver 
during non-trop periods. Do not burn straw. 

3. Conduct tillage operations on the contour 
where fields have long regular slopes. 

4. Crop the land in strips across the direction of 
of the prevailing winds. 

5. Plant field shelterbelts to reduce wind velocity. 
6. Maintain natural drains as grassed waterways. 

Continuous disturbance by cultivation ex- 
poses these areas to the risk of gullying and 
channel erosion under conditions of high 
intensity rainfall and rapid surface runoff. 

The current edition of the “Principles and Prac- 
tices of Commercial Farming” published by the 
Faculty of Agriculture, University of Manitoba 
outlines methods for the control of wind and water 
erosion. Extension and engineering services of the 
Provincial Government are also available to those 
who seek assistance. 

In the Ste. Rose map area the medium to 
moderately coarse textured soils of the Plum Ridge 
and Glenhope series are highly susceptible to wind 
erosion. The moderately fine textured Lakeland 
and McCreary soils are less susceptible to erosion 
but should be managed with good conservation 
farming practices. Water erosion is more common 
on sloping soils below the Manitoba Escarpment. 
Gently to moderately sloping areas of the Edwards 
Association are subject to gullying if unprotected 
during spring runoff or times of heavy precipita- 
tion. Some of the Turtle River and Kulish soils may 
receive deposition of shaley outwash on the soi1 
surface as a result of water erosion. Gently to 
moderately rolling portions of the Erickson and 
Waitville associations that are cultivated are highly 
susceptible to water erosion and should be protected 
by a permanent caver of forage crops. Soils of the 
Eroded Slopes complex and strongly rolling Wait- 
ville soils should be maintained in permanent tree 
caver. 

FIGURE 62 
Eroded creek bed in area of gentlj, sloping alluvial 

soils along the Manitoba Escarpment. 
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Organic Soifs - Although extensive regional 
research and management experience are lacking in 
the use of organic soils for agriculture, some of the 
properties which affect their capability for agricul- 
ture and the difficulty of reclamation are known. 
Organic soils are cooler than adjacent minera1 soils 
SO climate may limit their use to a greater degree. 
Water control is always necessary for the agricul- 
tural use of organic soils. The difficulty of providing 
adequate water control depends on the source of 
excess water and the location of the organic soi1 
areas, the degree of water table control necessary 
for the crops to be grown, the kind of organic soi1 
materials, and nature of the underlying substrates. 

In reclaiming peatland for agricultural use, 
drainage and control of the water table are to 
provide adequate aeration and to minimize soi1 loss 
due to aerobic decomposition, subsidence, and 
wind erosion. Even with water control at optimum 
levels (usually 45 to 90 cm below the surface), loss 
of organic soi1 through decomposition and subsi- 
dence cari continue at rates of 2 to 5 cm annually. In 
consideration of the eventual loss of the organic soi1 
base, the depth and quality of peat and the nature of 
the underlying minera1 materials must be known. 
Shallow organic soils underlain by bedrock or 
extremely stony glacial till should not be reclaimed 
for agriculture as such unsuitable substrates would 
preclude their long-term utilization as a productive 
land base. Shallow organic soils underlain by 
medium to fine textured minera1 materials suitable 
for trop growth are often most desirable for agri- 
cultural development because even though the 
surface organic layer may eventually disappear the 
underlying more fertile, minera1 substrate is often 
more suitable for trop growth. 

The presence of coarse wood fragments cari 
interfere with ditching or tile drain installation and 
cultivation practices. The degree of decomposition 
of organic materials in the soi1 profile affects 
permeability, capillary rise of water, and the rate of 
subsidence. Undecomposed (fibric) materials are 
more permeable than moderately well decomposed 
(mesic) and well decomposed (humic) materials. 
The permeability of humic peats is much like fine 
textured minera1 soils with the result that they are 
slow to respond to water table control. Mesic peats 
are most desirable for agricultural development as 
they do not have the extremes of excessive perme- 
ability in fibric peat or very low permeability as in 
humic peat material. 

Because organic soils occur in low lying areas 
they are often subject to inundation from upland 
runoff and from nearby water bodies such as lakes 
and rivers. The severity of such flooding and the 
diffculty of control is related to the proximity of the 
organic soi1 area to lakes or rivers. 

Forested organic soils usually have surface rough- 
ness which is severe enough to interfere with the 
movement of land-clearing and agricultural equip- 
ment. Fen peats, except where fires have caused 

burnouts, have no such limitation. Closed stands of 
heavy black spruce forest increase costs of clearing 
prior to development. Open fen and sparsely treed 
organic soils cause relatively little difficulty for 
development. 

Organic soils are generally very deficient in 
phosphorus and potassium. On shallow peats 
(about 30 to 40 cm thick), roots may reach the 
minerai soils below, which may reduce the potas- 
sium deficiency, particularly if the minera1 substrate 
is loam or finer in texture. The amount of nitrogen 
available to crops on peat soils is related to soi1 
drainage, soi1 temperature, and the depth of the 
organic layer. A higher water table or low soi1 
temperature limits decomposition of peat, and 
crops may therefore require additional nitrogen. 

Organic soils are often low in copper, and may 
also be deficient in manganese, boron, molybde- 
num, and zinc. Vegetable crops should be fertilized 
with these minor elements as insurance against a 
possible deficiency. Manganese, boron, and zinc are 
more likely to be deficient in alkaline peats, while 
copper and molybdenum are likely to be deficient i 
peats with pH below 5.5. 

Some 48 000 ha of organic soils occur in the Ste. 
Rose map area. Most of these soils are considered 
unsuitable for arable culture in their present state. 
Over 95 per cent of these organic soils occur on tree- 
less fen landforms and those areas which become 
sufficiently dry in mid-summer are often utilized as 
sources of native hay. In general, agricultural suita- 
bility of the organic soils is low because difficulties 
of water control Will continue to limit the use of 
most soils and because many of the shallow organic 
soils formed from fen peat are underlain by very 
stony highly calcareous till. About 14 per cent of the 
organic soils have good agricultural potential, 
about 85 per cent have fair potential and 1 per cent 
have amost no potential. The agricultural potential 
of the organic soils depends on the success of 
drainage and cultivation operations. High per 
hectare public investment in large scale reclamation 
projects are needed for suitable water control in 
most organic soi1 areas in the Ste. Rose area. 

Soi1 Moisture - In Manitoba, growing season 
precipitation is often insufficient to meet the needs 
of the trop. Agricultural crops Will show stress on 
most soils during years of below normal precipita- 
tion. On coarse textured soils with low water 
holding capacity, plants may undergo moisture 
stress at various times during the growing season 
when soi1 water is used up and the distribution of 
rainfall is somewhat erratic. 

A number of management practices Will help to 
maintain the soi1 in the best possible state to take in 
and store water falling on the land: by maintaining a 
good supply of organic matter in soils through 
continuous cropping and avoiding the use of 
summerfallow and by maintaining a trash caver of 
stubble and straw to reduce loss of water by runoff. 
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Cultural practices aimed at moisture conserva- 
tion also aid in erosion control. The timeiiness of 
cultivating and seeding operations may also affect 
the conservation of soi1 moisture. Crop use of 
available moisture relates to the fertility status of 
the soil. More efficient use of available moisture is 
achieved and greater yields are obtained with a 
given moisture supply when fertilizer is used. 

Within the Ste. Rose map area, conditions of 
excess soi1 moisture due to imperfect or poor 
drainage are frequently a limitation to cropgrowth. 
However, depending on the distribution of rainfall 
and available soi1 moisture, soils in the Ste. Rose 
area may benefit from conservation of soi1 moisture. 

Ferrilit,! - Soi1 fertility means the ability of the 
soi1 to support proper plant growth. For such 
growth seventeen essential plant nutrients must be 
present in suffïcient amounts and in proper balance 
with each other. Manitoba soils are generally 
defïcient in only two nutrients for plant production, 
namely nitrogen and phosphorous. There are how- 
ever isolated areas that are deficient in other 
nutrients including potassium, sulfur, manganese, 
iron, zinc and copper. 

Available nitrogen is nearly always in low supply 
in soils that have grown a trop other than a legume 
the previous year. Nearly a11 Manitoba soils are 
phosphorus deficient and require phosphorus fertil- 
ization for maximum trop production. However, 
variation occurs from soi1 to soil. In the Ste. Rose 
map area highly calcareous soils such as Plum 
Ridge, Lakeland and soils of the Isafold and Garson 
Associations are generally more phosphorus defici- 
ent than non-calcareous soils. 

Most soils in the Ste. Rose area have sufficient 
available potassium for maximum trop production. 
A few soils such as Plum Ridge and Almasippi, the 
gravelly Leary and Agassiz soils and the deeper 
organic soils are most likely to be deficient in 
potassium. 

Sulphur is most likely to be deficient in leached 
Gray Luvisol soils and on any well drained, non- 
calcareous, coarse-textured soi1 particularly for 
high sulfur requiring crops. Within the Ste. Rose 
map area sulphur deficiencies are most likely to 
occur on the Waitville soils in the Riding Mountain 
area. 

Most minera1 soils contain sufficient micro- 
nutrients for most crops. In the Ste. Rose map area 
copper may be deficient for organic soils and in 
some crops in such soils such as the Keld series. 
Considering that micronutrient deficiencies seldom 
occur in Manitoba, micronutrient fertilizers need 
not be applied unless a deficiency is established by 
plant and soi1 analysis. 

Once under continuous cultivation a11 soils may 
be depleted of various essential plant nutrients 
through removal in harvested crops. This fertility 
must be restored. The type and amount of nutrients 
needed cari be assessed by the Manitoba Provincial 

Soif Testing Laboratory. Assistance on how to 
submit soi1 samples to the laboratory for a fertility 
analysis cari be received by contacting the labora- 
tory or the local agricultural representative or any 
one of the agencies which sel1 fertilizer in the 
province. 
Soi1 Capability ,for Dq’land Agriculture 

A summary of the soils showing their major 
characteristics and their interpretive classifications 
for both dryland and irrigated agriculture is pre- 
sented in Table 55. The criteria and methodology 
used for the classification of soi1 capability for 
dryland farming and soi1 suitability for irrigation 
are described in the following sections. 

In this classification the minera1 soils are grouped 
into seven classes on the basis of their limitations for 
dryland farming. The first three classes are con- 
sidered capable of sustained production of common 
field crops, the fourth class is marginal for sustained 
arable agriculture, the fifth class is capable of use 
only for improved permanent pasture, the sixth 
class is capable of use only for wild pasture, while 
the seventh class is for soils and land types 
considered incapable of use for arable agriculture or 
permanent pasture. While the soi1 areas in classes 
one to four are capable of use for cultivated field 
crops, they are also capable for use as permanent 
pasture. Soils in a11 classes may be suitable for 
forestry, wildlife and recreational uses. For pur- 
poses of this classification, trees, shrubs and orna- 
mental plants that require little cultivation are not 
considered. 

This soi1 capability classification is based on the 
assumption that: 

1. It is an interpretive classification based on the 
effects of combinations of climate and soi1 
characteristics and their general productive 
capacity for common field crops. 

2. Soils Will be well managed and cropped, using 
a largely mechanized system of culture. 

3. Soils within a capability class are similar with 
respect to degree but not kind of limitation. 
Each class includes many different kinds of 
soils and many soils within any one class 
require unlike management. 

4. Soils considered economically feasible for 
improvement by drainage, by irrigating, by 
removing stones, by altering soi1 structure, or 
by protecting from overflow (flooding) are 
classified according to their continuing limita- 
tions or hazards after improvements have 
been made. 

5. The capability classification of the soils in an 
area may be changed when major reclama- 
tion works are installed that permanently 
change the limitations in use for agriculture. 

6. Distance to market, kind of roads, location, 
size of farms, characteristics of land-owner- 
ship, cultural patterns and the ski11 or re- 
sources of individual operators are not criteria 
for capability groupings. 
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TABLE 55 
Summary of Soils Showing Their Major Characteristics 

and Their Interpreted Classification for Agriculture. 

Sod 
Symbol So~l Name Surface Texture Phase Drainage Subgroup 

Land Glass’ 

Dryland Irrigation 
Capabillly Suirabllir) 

Aa AlOW3 

Ag Agassiz 

AIS Almasippi 

AU Aubrey 

BaCPI BalmOral 

Bd Beaverdam 

Bk Banks 

BO Bal0 

C Clarkleigh 

C(P) Clarklcigh 

ma) Clarkleigh 

CLU Cayer 

Caxd Cayer 

Cb Colby 

Cb(sa) Colby 

Cd Crawford 

CV Clarksvillc 

CX Crane 

Db Durban 

DIl Dauphin 

E Erickson 

Eb East Bay 

Ed Edwards 
Er Eroded Slopes 

Complet 

EY Eddystone 

EYW Eddystone 

Fa Favel 

Fd Fairford 

Fk Faulkner 

FoCPI Foley 

WP) Fork River 

Gf Glentïelds 

Gf(P) Glenfïelds 

Gf(sa) Glenfïelds 

Gf(P)(sa) Glenfields 

GI Glenella 

GP Glenhope 

Gr Garrioch 

GUX Gunton 

Ha Haliez 

HC Hansen Creek 

Hi Hilbre 

In Inwood 

IS Isafold 

K Keld 

KCX Kircro 

Kd Kelwood 

Ke Kerosene 
Creek 

Kg Kergwenan 

KlI Kulish 

KX Kilkenny 

La Lakeland 

MN Lakeland 

Lk(P) Lee Lake 

Lr Laurier 

LU Lundar 

Loam - Weil 

Coarse sand and grave1 - Weil 

Loamy sand - Imperfect 

Clay - P00r 

Clay loam Peaty P00r 

Coarse sand and grave1 - Imperfect 

Very fine sandy loam - Weil 

Fine sand - Imperfect 
Loam P00r 

LOXll Peaty P00r 

Loam Saline P00r 

Organic Very poor 

0 rganic Drained P00r 
Loamy sand - Imperfect 

Loamy sand Saline Imperfect 

Loam lmperfect 

Clay loam - Weil 
Organk Very poor 

Very fine sandy loam - Weil 

Clay Imperfect 

L0am - Weil 

Sand and grave1 - Weil 

Clay loam Imperfect 
Loam to clay loam - Weil 

Coarse Sand and grave1 - 

Coarse sand and Peaty 
grave1 

Clay - 

Loam 

L0alll 

Very fine sandy loam Peaty 

Clay Peaty 

Clay loam 

Clay loam peaty 

Clay loam Saline 

Clay loam Peaty, 
saline 

Very fine sandy loam - 

Very fine sandy loam - 

Coarse sand and grave1 - 

Coarse Sand and grave1 - 

Clay 

Loam 

Loam 

Loam 

Loam 

Clay loam 

Organic 

L0am 

Loam 

Coarse sand and grave1 - Imperfect 

Clay loam - Imperfect 

Organic Very poor 

Clay loam 

Clay loam 

L0am 

Loamy Sand 

Loam 

Saline 

Peaty 
- 

- 

Imperfect 

Imperfect 

P00r 

Imperfect 

Imperfect 

P00r 

P00r 

lmperfect 

Weil 

Imperfect 

POOI 

POOF 

P00r 

P00r 

POIX 

P00r 

Imperfect 

Imperfect 

Imperfect 

Weil 

Imperfect 

Imperfect 

Weil 

Imperfect 

Weil 

Imperfect 

Very poor 

Imperfect 

P00r 

Rego Black 

Orthic Black 

Gleyed Carbonated Rego Black 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Gleyed Dark Gray 
Orthic Dark Gra) 

Gleyed Dark Gray Luvisol 

Carbonated Rego Humic Glcysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Terric Mesisol, Terri~ Humic Mesisol 

Terric Mesisol, Terric Humic Mesisol 

Gleyed Carbonated Rego Black 

Gleyed Carbonatcd Rego Black 

Gleyed Black 

Orthic Gray Luvirol 

Terric Mesisol. Terri~ Humic Mesisol 

Orthic Dark Gray 

Gleyed Rego Black 

Orthic Dark Gray 

Orthic Black 

Gleyed Cumulic Regosol 
Gray Luvisol, Dark Gray. Black. 
Orthic Regosol 
Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Gleyed Black Solonetz 

Degraded Eutric Brunisol 

Gleyed Dark Gray 

Carbonated Rego Humic Gleysol 

Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

Orthic Dark Gray. Orthic Dark Gray 
Luvisol 

Gleyed Rego Black 

Gleyed Cumulic Regosol 
Degraded Eutric Brunisol 

Gleyed Dark Gray 

Rego Black 

Orthic Sombric Brunisol 

Terric Mesisol. Terric Humic Mesisol 

Gleyed Rego Black 
Carbonated Rego Humic Gleysol 

Gleyed Dark Gray 

Gleyed Cumulic Regosol 

Terric Mesic Fibrisol. Terric Fibric 
Mesisol. Terric Fibrisol 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

Carbonated Rego Humic Gleysol 

Gleyed Black 

Gleyed Carbonated Rego Black 

72 

4 225 

I 160 

297 

72 

1.705 

132 

47 

18 941 

16.359 

3 518 

4 783 

194 

941 

109 

324 

131 

39 339 

6RP 4Sbr 

5M 4svq 

3WM 3SqD 

SWPI 4DSh 

3W2 40 

4M 4SvD 

2T 2-r 

4MP 3SqD 

5WPI 4DSr 

5WPI 4DSr 

6WN 4DSa2 
03W-I 4D 

03W-I 4D 

3WM 3SqD 

4NW 4Sal 

3WP 4SbD 

6T 4Tg 
OSWD-I 4D 

109 2-r 2T 

1 265 2WI 4ShD 

443 2T 3T 

194 5M 4svq 

2 X69 I 2D 

207 7T 4Tg 

814 5w 4DSv 

589 5w 4DSv 

145 3DW 

62 775 4PTl 

I 539 6RP 

104 3W2 
70 3WI 

249 3W2 

I 023 3W2 

2 283 5WN 

423 5WN 

I 726 2w2 

21 444 2w2 

3240 4M 

568 5M 

4ShD 

4Sr 

4Sbr 

4D 

4DSh 

4D 

4D 

4DSa2 

4DSa2 

3SkD 

2D 

4SvD 

4svq 

148 2WI 

110 2WI 

3415 6RP 

49 996 4PT2 

45 776 4PTI 

39 3F 

393 03w-1 

220 2w2 
179 5WRI 

578 4M 

65 2T 

4ShD 

2Sb 

4Sbr 

4SrD 

4% 

3D 

4D 

4SbD 
4SbD 

4SvD 

3SkD 

524 06WF-2 4D 

2 208 2W2 2D 

819 4NW 4Sal 

85 5WP2 4DSr 

200 3WM 3SqD 

69681 4P 4SrD 
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TABLE 55 Continued. 

Ma Magne1 

Ma(P) Magnet 

M&a) Magnet 

MC McClernon 

MN Macau ber 

LIAsa) Lundar Loam Saline 

LÿX LeEu? C~arre sand and grave1 --- 

Clay loam 

Clay loam PCat) 
Clay loam SaltIle 

Clay 

Organic .~ 

CIa) 

Clay loam -.. 

Clay loam Saline 

Mucky loam 

Loam 

Loam 

Loam 

Md Merridale 

Me Methle) 

Me(a) Methley 

Mh Marsh 

MI Meleb 

Ml(P) Meleb 

Ml(m) Meleb 

Mlc Melnice 

Mlc( P) Melnice 

Mn(P) Malonton 

Mr Masse! River 

Mr(sa) Mossey Rwer 

Mw(P) MOWU 

MS MCCXN) 

My(sa) McCrear) 

Ng Norgate 

Or Ochre River 

0X Okno 

Peat) 

Saline 

Peat) 

Peaty 
-. 

Saline 

Peaty 

Saline 

Pa PaUlSOo Clay loam 

Pc(P) Part ridge Creek Clay 

Pi Pineimuta Clay loam 

Pi(P) Pineimuta Clay loam 

PI 

Pl(sa) 

Pm 
Po 

R 

k? 
RV 

Sa 

Sb 

Sd 
Si(sa) 

Sf 

SO 

soc P) 

SP 
SV 

SW 

SW(P) 

SWh) 
TI 

Tr(sa) 

VI 

“P 
VP(P) 
Vr 

W 

Wd 

Sand 

Sand 

Sand 

Loam 

Loam 

Clay 

Clay loam 

Clay loam 

Clay 

Clay loam 

OlpliC 

- 

Peat) 

Peat) 

Plum Ridge Very fine sandy loam - 

Plum Ridge Very fine sandy loam Saline 

Plumas Very fine sandy loam ~~ 
Pine River Clay loam -- 

Rock Outcrop ~ -- 

Ridgely Clay loam - 

Reeve Clay loam 

Selina Fine sand 

Sand Beaches Sand and cobbles 

Stead OrgdOiC - 

Sifton Clay loam Saline 

Saline Flats Loam - 

Somme Coarse sand and grave1 - 

Somme Coarse sand and Peaty 
grave1 

Stony Point Clay 

Shergrove Coarse Sand and grave1 - 

Springwell Veu fine sandy loam - 

Springwell Very fine sandy loam Peary 

Springwell Very fine sandy loam Saline 
Turtle River Loam - 

Turtle River 

Valley River 

Valpoy 

Valpoy 

Vermillion 
River 

Waitville 

Wattville 

L0am 

Clay loam 

Sand 

Sand 

Ch\, loam 

Saline 

.- 

Peaty 

L0am - 

Loam Str&gly 
rolling to 
hilly 

Imperfcct 

Weil 

POOi 

Poor 

P00r 

Imperlect 

very pooi 

Imperfect 

Imperfecr 

Imperfect 

very poor 

P00r 

Poor 

P00r 
Poor 

Poor 

Poor 

P00r 

P00r 

Poor 

Imperfect 

Imperlec~ 

Imperfect 

Imperlcct 

Ver) poor 

P00r 

Po0r 

P00r 

Poor 

Imperfect 
Imperfcct 

Imperfec1 

P00r 

Gleyed Carbonated Rego Black 

Orthx Dark Gray. Dark Gray Luvisol 

C‘arbonated Rego Humic Gleysol 

C‘arbonated Rego Humic Gleysol 

(‘arbonated Rego Humic Gleysol 

Glc>ed Rego Black 

l ) pic Meslaol 

(;le\ed Black 

Gleqed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

(‘arbonated Rego Gleysol, Rego Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Gleysol 

Carbonated Rego Gleysol 

Rcgo Humic Gleysol 

Glcyed Carbonated Rego Black 

Gle‘ed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

Gleyed Rego Black 

.Terric Mesisol. Terric Mesic Fibrisol. 
Terric Fibnc Mesisol. Terric Fibrisol 

Carbonated Rego Gleysol 

Rego Humic Gleysol 

Carbonated Rego HumicGleysol 
Carbonated Rego Humic Gleysol 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

Cleyed Carbonated Rego Black 

Carbonated Rego Gleysol 

43 5PX 4Sal 

2 63X 5M 4svq 

3 341 3W2 4D 

846 3W2 4D 

695 5WN 4DSa2 

744 2WI 4ShD 

1315 04WD-2 4D 

557 4WP LShD 

17 779 2W2 2D 

21 I 4NW 4Sal 

2441 7w 4D 

7 063 5WPI 4DSr 
35 741 5WPI 4DSr 

3 758 6WN 4DSa2 

501 3W3 4D 

464 3w3 4D 

174 3W3 4D 

I 36X 5WI 4D 

249 5WN 4DSa2 

345 3WI 4DSh 
6 484 2w2 3DSb 

70 4NW 4DSal 

685 2Wl 4ShD 

2 843 2WI 2ShD 

24 04WL-2 4D 

Po0r 

Imperfect 

Imperfect 

Weil to 
Imperfect 

Ver) poor 

P00r 

POIX to 
very poor 

PIXX 

P00r 

Carbonated Rego Humic Gleysol 

Gleyed Rego Black 

Gleyed Dark Gray Luwsol 

Orthic Regosol 

573 

I 059 

104 

67 

16514 

652 

1491 

36X 

I 070 

311 
329 

145 

3 938 

Typic Mesisol 1601 

Carbonated Rego Humic Gleysol 674 

Saline Rego Gleysol 1556 

41W 4D 

3WI 4DSh 

3W2 4D 

3W2 4D 

2W2 2D 

4NW 4Sal 

2W2 2SkD 

51W 4D 

7R 4Sbr 

3W2 4D 

2w 2ShD 

4M 3SqD 

7MT 4svq 

03W-2 4D 

5WN 4DSal 

7WN 4Sa2 

Carbonated Rego Humic Gleysol 49 5w 4DSv 

Carbonated Rego Humic Gleysol 125 5W 4DSv 

Weil Orthic Dark Gray 430 4P 4Sh 
lmpetiect Gleyed Carbonated Rego Black I 042 4M 4sv 

P00r Carbonated Rego Humic Gleysol 921 3W2 4D 
P00r Carbonated Rego Humic Gleysol 852 3W2 4D 
Poor Carbonated Rego Humic Gleysol II7 5WN 4DSa2 
Imperlect Gleyed Cumulic Regosol 4417 I I 
ImperCect Gleyed Cumulic Regosol 21 4NW 4Sal 
Imperfect Gleyed Rego Black 454 2w 2D 

Poor Carbonated Rego Humic Gleysol 817 3W3 4D 
Poor Carbonated Rego Humic Gleysol I 102 3W3 4D 
Imperfect Gieyed Cumulic Regosol 75 1 2Sk 

Weil Orthic Gray Luvisol 1 OI1 3T 3-r 
Weil Orthic Gray Luvisol 2 509 6T 4Tg 
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TABLE 55 Continued. 

Soil 
Symbol 

We 

wa PI 

We(sa) 
Wi 

Wi(P) 

Wi(P) 
(sa) 

WP 

Soit Namc surfacace Texture 

Wentland Very fine sandy 10x1 

Wentland Very fine sandy loam 

Wentland Vety fine sandy loam 

Weiden Vety fine sandy loam 

Weiden Very fine sandy loam 

Wciden Very Fine sandy loam 

Wapus Loam 

Phase 

Peaty 

Saline 

Peaty 

Peaty, 
saline 

DWl.3ge 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Weil 

Subgroup 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

Orthic Gray Luvisol 

Total 
Entent 

(hectares) 

1 485 

I 060 

220 

282 

119 

205 

245 

Land Class* 

Dryland Irrigation 
Cawbilitv Suitabilitv 

3w2 4D 

3W2 4D 

SWN 4DSa2 
3W2 4D 

3W2 4D 

5WN 4DSa2 

6T 4TSkg 

Yapability class of minera1 soils is indicated by a numeral, subclass limitation by alphabetic symbol and capability unit by numerical subscript. 
Capability classification of organic soils are preceded by “0” and followed by a - numeral indicating the relative degree of development diftïculty. 

7. Capability groupings are subject to change as 
new information about the behaviour and 
responses of the soils become available. 

The capability classification consists of three 
categories: class, subclass, and unit. 

1. The capability class, the broadest category, 
is a grouping of soils that have the same 
relative degree of limitation or hazard for agri- 
cultural use. The limitation becomes progres- 
sively more severe from Class 1 to Class 7. The 
7 capability classes are: 
Class 1: 

Class 2: 

Class 3: 

Class 4: 

Class 5: 

Class 6: 

Class 7: 

Soils which have no significant 
limitations in use for crops. 
Soils which have moderate limita- 
tions that restrict the range of crops 
or require moderate conservation 
practices. 
Soils which have moderately severe 
limitations that restrict the range of 
crops or require special conserva- 
tion practices. 
Soils which have severe limitations 
that restrict the range of crops or 
require special conservation prac- 
tices, or both. 
Soils which have very severe limita- 
tions that restrict their capability to 
producing perennial forage crops, 
and improvement practices are 
feasible. 
Soils which are capable of produc- 
ing perennial forage crops, and 
improvement practices are not feas- 
ible. 
Soils which have no capability for 
arable culture or permanent pasture. 

The capability subclass is a grouping of soils 
with similar kinds of limitations and hazards. 
The subclass limitations for soils in the Ste. 
Rose du Lac area are defined below. 

Subclass D Designates soils with undesirable 
soi1 structure and/or low perme- 
ability. It is used for soils where 
the depth of rooting zone is re- 
stricted by soi1 conditions other 

than wetness (high water table) 
or consolidated bedrock. 

Subclass E Designates soils where actual 
damage from erosion is a limita- 
tion to agricultural use. Both 
wind and water erosion are re- 
cognized. Damage is assessed on 
probable loss in productivity due 
to the loss of topsoil and/or the 
difficulties imposed by gullies tut 
into the fields which makes farm- 
ing the affected soi1 areas more 
expensive. 

Subclass 1 Designates soils which are sub- 
jected to inundation by streams 
or lakes. The class is dependent 
upon frequency and duration of 
inundation. 

Subclass M 

Subclass N 

Subclass P 

Subclass R 

Subclass S 

Subclass T 

Designates soils with moisture 
limitations. These soils are ad- 
versely affected by droughtiness 
owing to coarse soi1 texture and 
low water holding capacity. 
(Droughtiness caused by inher- 
ent soi1 characteristics is not to 
be confused with climatic 
drought). 
Designates soils which are ad- 
versely affected by the presence 
of soluble salts. 
Designates units of soils suffi- 
ciently stony to significantly 
hinder tillage, planting and har- 
vesting operations. 
Designates soils where the depth 
of the rooting zone is restricted 
by consolidated bedrock, e.g. 
less than 30 cm of soi1 over rock 
would be class 5R. 
Designates soils with more than 
two limiting characteristics such 
as D, M, and N. 
Designates soils which have 
topographie (slope and pattern) 
limitations for agricultural use. 
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Subclass W 1s assigned to soils where excess 
water, other than that brought 
about by inundation, is a limita- 
tion in their use for agriculture. 
Excess water may be the result 
of poor soi1 drainage, high water 
table, seepage, or runoff from 
surrounding areas. Usually, soils 
needing drainage have a con- 
tinuing limitation that precludes 
placing them in Class 1 even after 
drainage. 

2. The capahilir~, unit is a subdivision within the 
subclass category that groups together soils 
that Will respond similarly to a given manage- 
ment input. 

Application qf the Soi1 CapabilitJ> Ratings to Map 
Unils 

Map units represent segments of land. They are 
described by named soi1 series either in single map 
units or in compound map units. Descriptions of 
the units are modified by topography, erosion and 
stoniness as well. The same number and kind of soi1 
series may occur in many different map units which 
have been delineated on the basis of variations in 
characteristics such as configuration of the land 
surface. For example, if topography or degree of 
stoniness is the significant difference between two 
otherwise similar map units, then the change in 
capability is a reflection of the change in the degree 
of difficulty of management as a result of these 
differences. The actual productive capability of the 
soi1 remains relatively unchanged. If, however, 
salinity is the major difference between two other- 
wise similar map units, then the changein capabilitl 
is primarily a reflection of the change in fertilit!, 
and, therefore, the productive capacity of the map 
unit. Each of these limitations Will necessitate 
implementation of a different management pro- 
gram for efficient agricultural use of these soils. 
Each soi1 mapped in the Ste. Rose area has been 
given an initial capability rating (see Table 55) 
based on its inherent properties and ïts associated 
normal or typical conditions of topography, ero- 
sion and stoniness. 

Capability of Minera1 Soifs in the Ste. Rose Area 
for Dryland Agriculture 

The climate in the Ste. Rose area is suitable for a 
wide variety of cereal and forage crops under 
dryland farming conditions. Precipitation and tem- 
perature during the growing season are favourable 
and pose only slight limitations to trop growth 
(refer to climatic section). 

Glass 1 
Soils in Class 1 have no significant;.limitations 

that restrict their use for crops. These soils have 
level or gently sloping topography, are deep, well to 
imperfectly drained and have moderate water 
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holding capacity. They are naturally well supplied 
with plant nutrients, easily maintained in good tilth 
and fertility and moderately high to high in 
productivity for a wide range of field and vegetable 
crops. The soils in this class include: 

Extent (ha) 70 of Map Area 
Ed Edwards 2 869 SI 
HC Hansen Creek II0 .02 
Tr Turtle River 4 417 .78 
Vr Vermillion River 75 .Ol 

Total Glass I 7 471 1.32 

Class 2 
Soils in this class have moderate limitations that 

reduce the choice of crops or require moderate 
conservation practices. These soils usually have a 
good waterholding capacity and are either naturally 
well supplied with plant nutrients or are highly 
responsive to inputs of fertilizer. They are moder- 
ately high to high in productivity for a fairly wide 
range of crops. Good soi1 management and crop- 
ping practices cari be applied without difficulty. 
2T 

Bk 
Db 
E 
Ku 

2WI 

Dn 
Ha 
Mc 
Ng 
Or 
RV 
VI 

2w2 

-These are well drained, medium to moderately fine 
textured soils on undulating to gently undulating 
topography. The conservation practices of continu- 
ous cropping and incorporating stubble is recom- 
mended to minimize erosion losses by wind and water. 
The soils are: 

Extent (ha) % of Map Area 
Banks 132 .02 
Durban 109 .02 
Erickson 443 .08 
Kulish 65 .Ol 
Total 749 .13 

-The soils in this subclass are imperfectly drained 
moderately fine to fine textured soils on level to very 
gently sloping topography. They have a moderately 
high content of organic matter and slow to very slow 
permeability. The main soi1 management problems 
are maintenance of tilth and good aeration. Ifcultiva- 
ted when they are too moist or dry, large massive 
lumps Will result forming a poor seed bed. These soils 
take longer to warm up in spring than medium to 
moderately coarse textured soils and usually take 
longer to dry out following rains. Incorporation of 
stubble or green manure crops is a good practice to 
maintain good surface structure and improve perme- 
ability. Shallow surface drains should be constructed 
to remove standing surface water. Such drains and 
natural intermittent streams or creeks should be 
shaped into shallow runways and seeded down to 
permanent grass to prevent siltation and to allow 
implement traffic. The soils in this subclass are: 

Extent (ha) % of Map Area 
Dauphin 1 265 .22 
Haliez 148 .03 
McClernon 744 .13 
Norgate 685 .12 
Ochre River 2 843 .50 
Reeve 329 .06 
Valley River 454 .08 
Total 6 468 1.14 

-These medium to moderately fine textured soils are 
level to gently sloping with moderate surface and 
interna1 drainage problems in the spring and after 
heavy summer rains. Trash and stubble should be 
incorporated into these soils to maintain good tilth 



Cl 
GP 
Kd 
La 
Me 
MY 
Pm 
PI 

and structure and to improve aeration. They have 
high organic matter content and Will produce well. 
These soils are: 

Glenella 
Glenhope 
Kelwood 
Lakeland 
Methley 
McCreary 
Plumas 
Plum Ridge 
Total 
Total Glass 2 

Extent (ha) % of Map Area 
1 726 .30 

2 444 3.78 
220 .04 

2 208 .39 
17779 3.13 

6 484 1.14 
1491 .26 

16 514 2.91 
67 866 Il .95 
75 083 13.22 

Class 3 
Soils in this class have moderately severe limita- 

tions that reduce the choice of crops or require 
special management and conservation practices. In 
this class limitations that affect or restrict cultiva- 
tion, ease of tillage, the timing of planting and 
harvesting, the choice of crops or the application 
and maintenance of conservation practices or a 
combination of two of these described for Glass 2 or 
one of the following: moderate climatic limitation 
including frost pockets, structure or very slow 
permeability; low fertility correctable with consist- 
ent heavy applications of fertilizers and usually 
lime; moderate to strong slopes; poor drainage; low 
water holding capacity; stoniness. The subclasses 
and units in this class are: 
3F -These imperfectly and moderately well drained soils 

occur on level to very gently sloping moderately fine 
textured sediments. The soils are subject to local 
ponding after heavy rainfall and during spring runoff. 
The major limitation to trop growth on these soils 
is fertility or nutrient availability related to excess 
soi1 acidity. Liberal applications of lime are required 
to substantially increase trop yields. Where acidity 
is less pronounced or has been ameliorated by addi- 
tion of lime, trop yields cari be increased by the use of 
good fertilizer practices. 

Extent (ha) Y’ of Map Area 

K Keld 39 .Ol 

3T -These well drained medium textured soils occur on 
gently to moderately rolling topography at high eleva- 
tions which result in a climatic subclass rating of 2C 
due to frost hazard and length ofgrowingseason. The 
topography associated with these soils is sufficiently 
steep to downgrade the subclass rating from 2C. 

Extent (ha) Yc of Map Area 

W Waitville 1 OI1 .l8 

3WI -These poorly drained fine textured soils occupy level 
to depressional terrain. Medium textured till may 
occur within the 1 meter depth or medium to moder- 
ately coarse sediments may be found below 1 meter. 
These soils would be considered non-arable (Class 
6W) without provision of adequate surface drainage. 
After drainage improvement acontinuingmoderately 
severe limitation of wetness persists due to very slow 
surface runoff and very slow permeability. Perme- 
ability is restricted because of the fine texture and 
high water table. Incorporation of surface peaty 
layers and trop residues, (trash, stubble and green 
manure) into these soils helps to maintain tilth, good 
structure, and improve aeration. Grain and forage 
crops cari be grown if adequate drainage and good 
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management practices are carried out. The soils in this 
class are: 

Extent (ha) Yc of Map Area 

Fv Fork River, 
peaty phase 70 .Ol 

Mw Mowat. 
peaty phase 345 .06 

Pc Partidge Creek, 
peaty phase I 059 .l9 

Total 1 474 .26 

3W2 -These poorly drained medium and moderately fine 
textured soils are non-arable (Class 6W) unless 
adequate surface drainage is supplied. These soils 
occupy level to depressional terrain. some portions of 
which have a thin surface covering of peat. Medium 
textured till occurs within one meter of the soi1 surface 
in some of the soils. The soils in this subclass are 
moderately permeable but remain saturated for con- 
siderable periods during the growing season due to 
high groundwater levels. Surface runoff is very slow 
and delayed seeding or reduced yields may result 
because of the wetness. Where adequate surface 
drainage is provided these soils are subject to a 
continuing moderately severe limitation of wetness. 
The soils in this subclass are as follows: 

BaW) 

FOU’) 

O:(P) 

Ma 
Ma(P) 

Pi 
Pi(P) 

Rg 
sw 
SW) 

We 
WP) 

Wi 
Wi(P) 

Balmoral. 
peaty phase 
Foley, 
peaty phase 
Glenfields 
Glenfields, 
peaty phase 
Magnet 
Magnet, 
peaty phase 
Pineimuta 
Pineimuta, 
peaty phase 
Ridelev 

Extent (ha) Y$ of Map Area 

72 .Ol 

104 .02 
249 .04 

1 023 .18 
3 341 .59 

846 .I5 
104 .02 

67 .Ol 
311 .06 

S&gwell 921 .l6 
Springwell, 
oeatv nhase 
Wentland 
Wentland, 
peaty phase 
Weiden 
Weiden, 
peaty phase 

Total 

852 .l5 
1 485 .26 

1 060 .19 
282 .05 

119 .02 
10 836 1.91 

3w3 -These soils occur in poorly drained level to depres- 
sional areas and are normally flooded in the early part 
of the year or after heavy rainfalls. The soils are coarse 
textured and may have a thin surface layer of peat. A 
medium textured till substrate may occur within 1 
meter of the surface. In their native state the soils are 
non-arable (Class 6W). but where adequate surface 
drainage is maintained they are subject to a con- 
tinuing moderately severe limitation of wetness and 
cultivation of crops cari be carried out on an annual 
basis. The soils are: 

Mlc Melnice 
Mlc(P) Melnice, 

peaty phase 
Mn(P) Malonton, 

peaty phase 
VP Valpoy 
VP(P) Valpoy, 

peaty phase 

Total 

Extent (ha) % of Map Area 

501 .09 

464 .08 

174 .03 
817 .14 

1,102 .19 

3 058 .53 



3DW 

Fa 

3WM 

AIS 
Cb 
Lr 

3WP 

Cd 

Extent (ha) Yc of Map Area 

Favel 14s .03 

-These imperfectly drained moderately coarse to 
coarse textured soils occur on level to very gently 
sloping topography. They are easily tilled and are 
readily permeable to roots, air and moisture. They 
have low to moderate levels of organic matter and 
moderately low moisture retention capacity. In the 
spring and after heavy summer rains they hale 
adequate moisture. They may become droughty in 
summer and in years of below average precipitation. 
but most are affected by high groundwater levels. 
They are subject to moderate limitations of droughti- 
ness and if not protected are susceptible to wind 
erosion. It is important to maintain organic matter in 
these soils through addition of organic residues such 
as manure, straw or green manure crops to pre\.ent 
wind erosion, increase water retention capacity and to 
build up fertility. Under good management, these soils 
Will produce good to excellent crops of cereals. forage 
and hay. The soils are: 

Almasippi 
Colby 
Laurier 

Total 

Extent (ha) o/o of Map Area 

1 160 .20 
941 .17 
200 .04 

2 301 .41 

-The soils in rhis subclass are imperfectly drained 
moderately coarse to medium textured soils on gentl! 
undulating to undulating topograph’y. The soil sur- 
face is moderately stony to bouldery and some stone 
removal is necessary for cultivation. Soil perme- 
ability is good in the surface soi1 but is impeded by 
fine textured shaly clay till in the subsoil. Slight 
surface and interna1 drainage problems occur in the 
spring and after heavy rains. Some areas of these soils 
are affected by seepage at the contact with the under- 
Iying shaly clay. 

Crawford 

Total Glass 3 

Extent (ha) ‘ic of Map Area 

324 .06 

19 188 3.39 

Class 4 
The soils in this class have severe limitations that 
restrict the choice of crops or require special 
conservation practices or both. These soils have 
such limitations that they are only suited for a few 
crops, or the yield for a range of crops may be low or 
the risk of trop failure is high. The limitations may 
seriously affect such farming practices as the timing 
and ease of tillage, planting and harvesting, that 
often results in reduced yields. 
41w -These are poorly drained soils developt?d on stratified, 

moderately fine to medium textured recent alluvium. 
They occur adjacent to stream channels in depres- 

-These imperfectly drained fine textured soils occuron 
gently undulating to undulating topography. Their 
fine texture and intractable massive soi1 structure 
result in very slow permeabilityand moderately se\‘ere 
limitations due to wetness. These poorly structured 
soils are difficult to work. Following spring runoff or 
summer rains they become virtually impermeable to 
water resulting in saturated surface horizons and 
relatively dry subsurface horizons. Moderate surface 
stoniness and variable subsoil salinity are also prob- 
lems. The fine texture and poor structure limit choice 
of trop and make tillage and harvesting difficult. 

Pa 
Pn 

Extent (ha) Ce of Map Area 
Paulson 573 .10 
Pine River 368 .07 
Total 941 .17 

These are sand y to gravelly coarse textured imperfect- 
ly drained soils characterized by low water holding 
capacity. Groundwater is usually near the surface for 
a short period in the spring. The occurrence of less 
permeable medium textured till within the surface 
meter helps to offset the natural droughtiness ofthese 
soils. They are usually low in organic matter and 
natural fertility and wind erosion may be a hazard in 
cultivated areas. Some stones may be present on those 
soils underlain at shallow depths by till. The soils in 
the subclass are: 

4M 

Bd 
BO 
Gr 
Kg 
Sa 
SV 

4NW 

Cb(sa) Colby, 
saline phase 

La(sa) Lakeland, 
saline phase 

Me(ss) Methley, 
saline phase 

My(sa) McCreary, 
saline phase 

Pl(sa) Plum Ridge, 
saline phase 

Tr(sa) Turtle River. 

Extent (ha) % of Map Area 

Beaverdam 1 705 .30 
Berlo 47 .Ol 
Garrioch 3 240 .51 
Kergwenan 578 .lO 
Selina 145 .03 
Shergrove I 042 .18 

Total 6 757 1.19 

These imperfectly drained moderately coarse to 
moderately fine textured soils occur in level to very 
gently sloping positions in the landscape and are 
slightly to moderately saline. They are subject to 
ponding in the spring and after heavy summer rains. 
Adequate surface drainage together with farm man- 
agement practices such as continuous cropping and 
use of salt tolerant species enables growth of forage 
crops and some cereals. The soils in this class are: 

109 .02 

819 .14 

21 I .02 

70 .Ol 

652 .12 

Extent (ha) % of Map Area 

sional to level portions of very gently undulating 
flood plain deposits. As such, the risk of frequent 
flooding contrtbutes to the wetness problems asso- 
ciated with these soils. The soils in this subclass are: 

4P 

SP 
4PTI 

saline phase 21 .oo 
Total I 882 .3 I 

--These well drained soils are developed on moderately 
fine to fine textured sediments in areas of gently 
undulating topography. This soi1 surface ischaracter- 
ized by moderately to very stony and bouldery con- 
ditions, The severity of this condition varies but stone 
removal is usually required prior to cultivation. The 
only soi1 in this subclass is: 

Extent (ha) % of Map Area 
Stony Point 430 .08 

-These well and moderately well drained soils are very 
stony to exceedingly stony. The soils are dominantly 
medium to moderately fine textured and occupyareas 
of irregular gently undulating topography. Extensive 
stone picking is required to improve these soils SO that 
common tillage practices are not seriously hindered. 
Localized areas of excessively stony land (Glass 6P) 
may occur in these soils as outlined in the section on 
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Fd 
1s 

4PT2 

In 
LU 

4WP 

Md 

Soi1 Management Problems. The soils are: 

Extent (ha) % of Map Area 
Fairford 62 775 II .07 
Isafold 45 776 8.20 
Total 108 5.51 19.27 

There are imperfectly drained medium to moderately 
fine textured soils occurring in areas of level to 
irregular gently undulating topography. These soils 
are very stony to exceedingly stony and extensive 
stone removal is necessary for continuous cultivation. 
Moderately stony (Glass 3P) areas of these soils may 
occur as outlined in the previous section on Soil 
Management Problems. The soils are: 

Extent (ha) % of Map Area 
Inwood 49 996 8.82 
Lundar 69 681 12.29 

Total 119 677 21.11 

-These imperfectly drained moderately fine to fine tex- 
tured soils occur on gentle undulating topography. The 
soils have slow to very slow permeability and interna1 
drainage is further impeded by underlying fine tex- 
tured shaly clay till. The soi1 surface is characterized 
by moderately stony to bouldery conditions such that 
some stone removal is usually required prior to culti- 
vation. The soi1 in this subclass is: 

Merridale 

Total Class 4 

Extent (ha) ‘% of Map Area 

557 10 -- 
238 795 42.23 

Class 5 
Soils in this class have very severe limitations that 

restrict their capability to produce perennial forage 
crops, but improvement practices are feasible. 
These soils have such serious soil, climatic, or other 
limitations that they are not capable of use for 
sustained production of annual cereal crops. How- 
ever, they may be improved by use of farm 
machinery for the production of native or tame 
species of perennial forage plants. Feasible im- 
provement practices include clearing of bush, 
cultivation, seeding, fertilizing and water control. 
The limitations include the adverse effects of one or 
more of the following: severe climate, lpw water- 
holding capacity, severe past erosion, steep slopes, 
very poor drainage, very frequent overflow, severe 
salinity permitting only Salt tolerant forage plants 
to grow, stoniness or shallowness to bedrock that 
makes annual cultivation impractical. The capa- 
bility units in this class are: 
5M -These coarse textured sand and gravelly soils occur on 

irregular, very gently to moderately sloping topo- 
graphy. They are rapidly drained and are low in 
water-holding capacity. They may have medium tex- 
tured till within the rooting zone of most crops. Some 
stones may be encountered where the till is close to the 
surface. As a result of rapid permeability, these soils 
are moderately severely affected by droughtiness. 
These soils are: 

Extent (ha) Yc of Map Area 

4 Agassiz 4 225 .75 
Eb East Bay 194 .03 
Gux Gunton 568 .10 
LYX Leary 2 638 .47 

Total 7 625 1.35 

5PN - 

Lu(sa) 

5w 

EY 
EN’) 

SO 

WP) 

5WI 

Mr 

5WN 

Gf(sa) 

-These imperfectly drained medium to moderately 
fine textured soils occur on level to very gentlysloping 
topography. The soils are very stony to exceedingly 
stony and slightly to moderately saline. Extensive 
stone removal isnecessaryforcultivation. Inaddition, 
salinity conditions permit only sait tolerant forages to 
be grown. 

Extent (ha) ‘J?O of Map Area 

Lundar, 
saline phase 43 .Ol 

-These coarse textured, gravelly soils occur in level to 
depressional areas that are covered with water part of 
the year and influenced bya high water table through- 
out much of the year. Medium textured till may be 
present within 1 meter of the soi1 surface. A thin layer 
of peat covers the surface of some soils. While these 
soils are severely limited because of wetness, they, 
nevertheless, may be droughty in drier than normal 
years because of their low moisture holding capacity. 
These soils are: 

Extent (ha) % of Map Area 

Eddystone 874 .15 
Eddystone, 
peaty phase 589 .10 
Somme 49 .Ol 
Somme, 
peaty phase 125 .02 

Total 1 637 .28 

-These poorly drained medium textured soils occur 
in leve! to depressional terrain subject to periodic 
flooding from stream overflow or from high lake 
levels. These soils are difficult to cultivate due to their 
topographie position, high water table and high risk 
of frequent flooding. The soi1 in this subclass is: 

Extent (ha) % of Map Area 

Mossey River 1 368 .24 

-These are poorly drained medium to moderately fine 
textured soils on level to very gently sloping terrain. 
A medium textured till substrate may occur within 
one meter of the surface and some of the soils are 
covered by a thin surface layer of peat. Surface runoff 
is slow and permeability is very slow. These soils have 
high but variable concentrations of soluble salts. 
However, if water table control is provided, salt 
tolerant forages may be grown. Soils in this subclass 
are: 

Glenfields, 
saline phase 
Glenfields, 

Extent (ha) % of Map Area 

2 283 .40 

Gf(P) Glenfields, 
(sa) peaty saline phase 423 .07 
Ma(ss) Magnet, 

saline phase 695 .12 
Mr(sa) Mossey River, 

saline phase 249 .04 
Si(sa) Sifton, 

saline phase 674 .12 
Sw(sa) Springwell, 

saline phase 117 .02 
We(sa) Wentland, 

saline phase 
saline phase 220 .04 

Wi(P) Weiden, 
(sd saline phase 205 .04 

Total 4 866 0.85 

5WPI -These poorly drained medium to fine textured soils 
occur in level to depressional areas and are normally 
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cr,, C(P) 
Ke 

Ml(P) 

5WP2 

Extent (ha) 7~ of Map Area 

Aubrey 297 .05 
Clarkleigh 18 941 3.34 
Clarkleigh, 
peaty phase 16 359 2.88 
Kerosene Creek 179 .03 
Meleb 7 063 I .25 
Meleb, 
peaty phase 35 741 6.30 

Total 78 580 13.85 

These poorly drained medium textured soils occur in 
level to depressional areas and are normally saturated 
with water for a considerable portion of the groxing 
season. They are moderately stony to excessi\el) 
stony and are underlain by limestone bedrock within 
1 meter of the surface. A thin layer of peat masks some 
of the surface stoniness. 

Soils in this class are capable only of producing 

LW’) Lee Lake, 
peaty phase 

Total Glass 5 

Extent (ha) 70 of Map Area 

85 .02 

94 204 16.60 

Glass 6 

saturated with water for a considerable portion of the 
growing season. They are moderately stony to exces- 
sively stony and if adequate surface drainage is pro- 
vided they Will be subject to a continuing severe stoni- 
ness limitation (Glass 4P). Some of the soils bave a 
thin surface layer of peat which covers some of the 
surface stoniness. The soils are: 

perennial forage crops and improvemeni practices 
are not feasible. Class 6 soils have some natural 
sustained grazing capacity for farm animals, but 
have such serious soi], climate, or other limitation 
as to make impractical the application of improve- 
ment practices that cari be carried out on Class 5 
soils. Soils may be placed in this class because their 
physical nature prevents improvement through the 
use of farm machinery, or the soils are not 
responsive to improvement practices or because of a 
short grazing season. Such improvement as may be 
affected by seeding and fertilizing by hand or by 
aerial methods shall not change the classification of 
these soi1 areas. 

The limitations include the adverse effects of one 
or more of the following: very severe climate, very 
low water-holding capacity, very steep slopes, very 
severely eroded land, severely saline land producing 
only edible, sait tolerant native plants, very frequent 
overflow, water on the soi1 surface for most of the 
year and stoniness or shallowness to bedrock that 
makes annual cultivation impractical. The capabil- 
ity units in this class are: 
6RP -These well and imperfectly drained soils are exceed- 

ingly to excessiuely stony. They are underlain at 
shallow depths by consolidated bedrock SO that the 
rooting zone is restricted. These soils may be some- 
what droughty in drier years due to the cobbly nature 
of the rock rubble material lying between the bedrock 
and the shallow till mantle. The soils in this subclass 

Aa 
Fk 
Hi 

67‘ 

CV 
Wd 

WP 

6WN 

are: 

Extent (ha) Yc of Map Area 

Alonsa 72 .Ol 
Faulkner I 539 .2J 
Hilbre 3 415 .60 

Total 5 026 .88 

-These well drained medium textured shaly soils occur 
on strongly rolling to hilly topography. The very steep 
slopes associated with these soils will result in severe 
erosion if the native forest vegetation is cleared. In 
addition, the soils occur at elevations which result in 
adverse climatic conditions for trop growth due to 
frost hazard and short grouing season. The soils in 
this subclass are 

Extent (ha) C~C of Map Area 

Clarksville 131 .02 
Waitville, 
strongly rolling 
to hilly phase 2 509 .44 
Wapus 245 .04 

Total 2 885 .50 

-These soils occur in level to depressional areas and 
are normally saturated with water for a considerable 
portion of the growing season. Severely saline condi- 
tions restrict the vegetation to sait tolerant native 
plants. The soils are: 

Extent (ha) % of Map Area 

C@a) Clarkleigh, 
saline phase 

Mi(sa) Meleb, 
saline phase 

Total 
Total Glass 6 

3 518 .62 

3 758 .66 
7 276 1.28 

15 187 2.66 

Class 7 
Soils in this class have no capability for arable 

culture or permanent pasture. The Class 7 soils have 
limitations SO severe that they are not capable of use 
for arable culture or permanent pasture. These 
lands may or may not have a high capability for 
trees, native fruits, wildlife and recreation. The 
capability units in this class are: 
7MT 

Sb 

7R 

R 

7T 

Er 

7w 

-Thes.e are well to imperfectly drained coarse textured 
areas of very gently sloping sand beach deposits or 
narrow welldrained gravelly and cobbly ridges bor- 
dering many of the lakes of the area. 

Extent (ha) % of Map Area 

Sand Beaches 3 938 .69 

-These are areas of numerous rock outcrop and 
shallow soils over bedrock in which these is not 
enough soi] to support any useful native vegetation. 

Extent (ha) ‘% of Map Area 
Rock Outcrop I 070 .19 

-These are soils on steeply sloping land along creeks 
and river channels, stream channels, and surface run- 
off channels along the lower slopes of the Riding 
Mountain area. The soi1 is: 

Extent (ha) % of Map Area 

Eroded Slopes 
Complex 207 .04 

-These are very poorly drained level to depressional 
areas which are covered with water or are saturated 
most of the year. 
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Extent (ha) Yc of Map Area 

Mh Marsh Complex 2441 .43 

7WN -These arc level to very gently sloping amas in which 
the concentration of salts is such that the growth of 
useful native vegetation is impossible. High water 
table conditions-prevent removal 
saline condition. 

Extent (ha) 

Sf Saline Flats I 556 
Total Class 7 9212 

Soi1 Capability qf Organic Soiis in 
Map Area ,for Dr)-land Agriculture 

In Canada, no national system 

of this excessive 

Y’ of Map Area 

.27 
1.62 

rhe Ste. Rose 

has yet been 
adopted for classifying organicsoils for agricultural 
capability. The system and approacli used in 
Manitoba is basically a modification of the minera1 
soi1 capability classification for agriculture as 
described in the previous section. The guidelines 
and criteria used to make such interpretive judg- 
ments are patterned after methodology used in 
Ontario by Leesonrg, and modified for Manitoba by 
Mill+. 

Water table control is the main reclamation 
requirement for the agricultural development of 
organic soils. Optimum water table control is 
necessary for successful trop production and for the 
long-term maintenance of the soi1 itself. Ifthe water 
regime is not manipulated correctly, the organic soi1 
base may be lost through increased rates of subsid- 
ence, potentially irreversible physical damage to the 
soil, and increased hazards of wind erosion and fire 
damage. Even when water control is at optimum 
levels (with the water table usually 45 to 90 cm 
below the surface) for both trop production and the 
slowest rates of subsidence, soi1 loss through subsid- 
ence cari continue at rates of 2 to 5 cm annually. The 
capability ratings therefore take into account the 
eventual loss of the organic soi1 base, and reflect the 
potential for continuing use of such areas based on 
the character of the underlying minera1 materials. 
Shallow organic soi1 areas underlain by unsuitable 
minera1 substrates would not be useful as a produc- 
tive land base and should not be reclaimed for agri- 
cultural use. 

The evaluation of organic soils for agriculture is 
carried out in two steps. First, the organic soils are 
placed in capability classes. This rating indicates the 
agricultural potential of the soi1 according to any 
hazards that would remain after reclamation and 
that would therefore be a continuing limitation to 
agricultural production. The second step recognizes 
that, to be used for agriculture, most organic soils 
require development from the natural state with 

IgLeeson, Bruce, et al. 1969. An Organic Soi1 Capability Classifi- 
cation for Agriculture and a study of the soils of Simcoe 
County. Soi1 Sci. Dept., Ont. Agric. College. Guelph, Ont. 

20Mitls G.F., et al. 1977. Organic Soi1 of the Roseau River 
Watershed in Manitoba. Inventory and Assessment for Agri- 
‘culmre. Monograph No. 17. Canada Department of Agri- 
culture. 

various degrees of difficulty and associated econo- 
mit costs. The relative degree of difficulty in carry- 
ing out development is expressed in a development 
difficulty rating. This rating reflects the properties 
and qualities of organic soils that significantly 
influence reclamation. The presence or absence of 
trees; the content of large wood fragments; the 
permeability, density, and degree of decomposition 
of peat; and the natural water table levels a11 exert a 
significant influence on the development of peat- 
lands. 

Recommendations for the development of organ- 
ic soils are therefore based on both the development 
difficulty rating and the continuing capability of 
soils after reclamation. 

The agricultural capability of organic soils is 
ranked in seven classes, according to the degree of 
continuing limitation that particular hazards may 
place on the production of agricultural crops. Class 
1 organic soils have few limitations, the widest 
range of use, and the least risk of damage when they 
are used for agriculture. The degree of limitation 
increases from Class 1 to Class 7 and the agricul- 
tural potential decreases correspondingly from 
Class 1 to Glass 7. 

The first three categories contain soils that are 
considered capable of sustained production of 
common field crops; soils in the fourth class are 
marginally capable of supporting sustained arable 
culture; the fifth class is capable of use for improv- 
able permanent pasture and hay; the sixth class cari 
be used only for native pasture; and the seventh 
contains soils and land types considered incapable 
of use for arable culture or permanent pasture. 
Although the soils in the first four classes cari be 
used for cultivated crops, it should be noted that 
they may be equally useful for perennial forage 
crops or pasture. Soi1 areas in a11 classes may be 
suitable for uses other than agriculture. 

The capability classification for organic soils 
consists of the capability class and the capability 
subclass. The class rating is a grouping of sub- 
classes that have the same relative degree of limita- 
tion or hazard. The subclass is a grouping of soils 
with similar kinds of limitations and hazards. 

The Classification of Organic Soils for Agricul- 
tural Capability is based on certain assumptions 
that must be understood by those using capability 
maps or making capability ratings for various 
crops. 

Capability ratings for drained areas assume 
continued subsidence rates of 2 to 5 cm 
annually. Therefore, the depth of the organic 
layer and the nature of underlying minera1 
materials are taken into account in evaluating 
organic soils for agriculture. 
The organic soils capability grouping is an 
interpretive classification designed to assess 
individual organic soils in terms of their limit- 
ations to development for, and production of, 
cereal grains, forage and pasture. 
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3. It is assumed that soils Will receive good 
management, including drainage, control of 
subsidence and wind erosion and the trop 
growing and conservation practices that are 
feasible under a mechanized system of agri- 
culture. 

4. The soils within a capability class have similar 
degrees of soi1 limitation, but not necessarily, 
similar kinds of limitation. The subclass pro- 
vides information on the kind of limitation or 
hazard and the class indicates the intensity of 
the limitation. Organic soils in Class 1 have the 
least limitation. and Class 7 soils have the 
most severe ones. 

5. Organic soils that have been reclaimed and 
developed for agriculture are classified ac- 
cording to any continuing limitations that 
may affect the production of agricuhural 
crops. Soils in the natural state are classified 
not only according to agricultural capability 
but also according to the apparent degree of 
difficulty of reclamation and development. 

6. Location, distance to market, efficiency of 
transportation, financial state of the market, 
farm size and sociological influences do not 
constitute criteria for capability groupings. 

7. Capability classes and capability definitions 
are subject to change as new information and 
methods concerning the manipulation of or- 
ganic soils become available. At present, 
capability groupings of organic soils do not 
have the benefit of extensive regional research 
or experience in management for agriculture, 
as is the case with minera1 soils. 

Capability classes 
The seven capability classes for organic soils are 

given below. 
Class 01 

Class 02 

Class 03 

Class 04 

Organic soils in this class have no limita- 
tions because of water, topography, or 
soi1 pH and are deep and level. They are 
located in areas that have mild or warmer 
soi1 temperatures. 
Organic soils in this class have one limita- 
tion that somewhat restricts their use. The 
limitation may be soi1 temperature, coarse 
fragments, Woody layers, salinity, depth. 
or slope. 
Organic soils in this class have moderately 
severe limitations that restrict the range 
of crops or require special management 
practices. 
Organic soils in this class have limitations 
that severely restrict the range of crops or 
require special development and manage- 
ment practices. 

*‘In the foregoing definitions, the term “feasible” implies that it is 
within presentday economic and technological possibility for 
an individual farmer to makesuchimprovement and it does net 
require a major reclamation project to do SO. 

Glass 05 Organic soils of this class have severe 
limitations that restrict the production of 
perennial forage or other specially adapt- 
ed crops. Large-scale reclamation is not 
feasible2’. 

Class 06 Organic soils in this class are capable of 
producing only indigenous crops and im- 
provement practices are not feasible. 

Class 07 Organic soils of this class have no poten- 
tial for agriculture. 

Capability subclasses 
The intrinsic physical and chemical properties of 

organic soils, which are important for evaluating 
agricultural capability and for estimating the degree 
of difficulty for development, have been described 
by Leeson et al. (1969)rq and discussed with 
reference to Manitoba conditions by Mills et al. 
(1977)*0. The subclass is a grouping of soils with 
similar kinds of limitations and hazards and indi- 
cates major limitation within the classes. These are 
adverse climate (C), excess water (groundwater 
level and flooding) (W), coarse wood fragments(L), 
degree of decomposition (H), nature of the surface 
materials (F), salinity (N), and depth of organic 
material and nature of underlying material (D). 

Development difficulty ratings for organic soils 
As well as evaluating potential capability, the 

system attempts to establish the relative degree of 
difficulty in carrying out reclamation or develop- 
ment on organic soils. Development difficulty 
ratings recognize that two organic soils may have 
similar agricultural capability according to their 
continuing limitations, but one may need much 
more extensive reclamation than the other. The 
ratings are based on evaluations of organic soils in 
their present or natural state, and are important in 
establishing priorities for the areas of soils to be 
reclaimed. Three relative degrees of difficulty in 
overcoming- limitations or hazards to use are 
recognized. 

Minor development dlfficult,-. Only minor 
reclamation is required to overcome limita- 
tions to useofsoils rated f. Minor reclamation 
is considered to consist of work that cari be 
carried out by a single operator and that does 
not require cooperation among several. Such 
operations would include leveling rough sur- 
faces, removing Woody surface layers and land 
clearing. 
Major development diJ?cult~~, reclamation 
warranted. Major reclamation is required for 
soils rated 2 and is warranted when soi1 poten- 
tial is high. Major reclamation needs coopera- 
tion between adjoining operators or outside 
financial assistance, or both. Major reclama- 
tion operations include drainage, construction 
of water control works, or correction of very 
low or very high pH. 
Major development difficultJ*, reclamation 
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seidom M)arranred. Organic soils rated 3 cari be 
developed only through very large reclama- 
tion projects. Major reclamation is seldom 
warranted because the hazards are serious 
enough to constitute some continuing limita- 
tion that reduces the agricultural capability. 

Many features of organic soils that affect their 
agricultural capability also affect the degree of 
development diffïculty experienced in reclaiming 
them and the costs of maintaining their productive 
capacity. The relative importance of these soi1 
properties may be adjusted when development 
difficulty is rated. Other factors such as vegetative 
caver, inundation and surface roughness must also 
be evaluated. The features of organic soils impor- 
tant to rating the degree of development diftïculty 
are vegetative caver, excess water, inundation, 
surface roughness, coarse wood fragments, degree 
of decomposition and depth of oïganic materials. 
Tlie relative limitation that each feature places on 
reclamation often depends on organic materials and 
soi1 types; in other cases, it depends on the physio- 
graphie position of the soi1 areacompared with that 
of other organic and minera1 soils. 

Capability and Degree of Development Difficulty 
Ratings - Organic Soils 

Climatic conditions present no limitation to the 
production of agricultural crops on most minera1 
soils in the Ste. Rose Map Area, although a 
moderate climatic limitation due to coolness and 
short growing season occurs on soils at higher 
elevations in the Riding Mountain area. Most 
organic soils in the map area, however, experience a 
shorter growing season which is slightly hazardous 
to trop production and causes lower trop yields but 
not complete trop 10s~. There are no organic soils in 
Classes 1 or 2 in this map area because of their 
associated cold thermal regime. The distribution of 
organic soi1 capability classes and subclasses and 
ratings for the degree of development difficulty are 

Table 55. gtven m 

Class 03 Organic soils in Class 3 have moderately 
severe limitations that restrict the range 
of crops that cari be grown or that require 
special development and management 
practices. 

03w -These are poorly to very poorly drained soils that are 
derived from moderately decomposed fen peat. The 
soils in t his subclass are Cayer complex; (Cayer, Cayer 
deep phase, Volga, Volga deep phase) Cayer complex 
drained phase, Kircro complex (Kircro, Kircro deep 
phase, Grey Point, Grey Point deep phase) and Stead 
series. The smooth, level organic deposits range in 
depth from 60 cm to more than 3 m in places. Their 
degree of decomposition and the nature of plant 
residues from which the peat has been derived are 
normally very uniform. These soils usually range from 
medium acid to neutral in reaction and have a high 
waterholdingcapacity. The movement ofwater within 
them is moderately slow and similar to that in a 
uniform, medium textured minera1 soil. They are 

Cax 
Caxd 

Kcx 
Sd 

Class 0 

04WD - 

Mcw 

04WL 

usually underlain by calcareous, clayey. lacustrine 
sediments. 

The shallow members of this group, the Cayer and 
Kircro soils, are rated as having a minor degree of 
development difficulty. For these soils, lowering and 
controlling the water table between 45 and 90 cm of 
the surface is not a major reclamation problem. 

The deeper Stead soils are rated as having a major 
degree of development difficulty. Most of these soils 
normally occur in the tenter of large peatland areas 
and usually serve as catchment basins to adjacent 
shallow Cayer soils and upland minera1 soils. Because 
of this, major reclamation is required to remove large 
volumes of water. 

Extent (ha) % of Map Area 

Cayer complex 4 783 .84 
Cayer, 
drained phase 194 .03 
Kircro complex 393 .07 
Stead series 1601 .23 

Total Class 03 6971 1.17 

4 Organic soils of Class 4 have severe limit- 
ations that restrict the range of crops or 
that require special development and 
management practices. 

-These are poorly to very poorly drained soils derived 
from moderately decomposed fen peat. Macawber 
soils are in this subclass. Such soils are very similar to 
the Stead soils in the organic section. They differ in 
that their substrate is very stony, extremely calca- 
reous glacial till rather than fine textured, lacustrine 
material. The smooth, level organic deposits are 130 
cm to more than 3 m thick and are uniform in terms of 
the plant residues from which they are derived, their 
degree of decomposition. their medium acid to neutral 
reaction and their high water-holdingcapacity. Water 
movement is moderately slow. Although the organic 
section is uniform and suitable for agricultural 
development, the soils are underlain by very stony to 
exceedingly stony till that cari contribute to manage- 
ment problems if the organic layer is lost through 
subsidence or other causes. 

Like the Stead sons, Macawber soils have a major 
degree of development difficulty. These soils occur in 
the central, depressional parts of peatlands and serve 
as catchment basins to adjacent shallow organic soils 
and upland minera1 soils. Major reclamation, there- 
fore, is required to remove large volumes of water 
from the peatitselfandalsotherunofffromsurround- 
ing uplands. 

Extent (ha) % of Map Area 

Macawber series 1315 .28 

-These poorly drained organic soils are derived from 
moderately well to well decomposed forest peat. The 
soi1 complex in thissubclass is Okno which include the 
Okno series, Okno deep phase, Baden series, Kalevala 
series and Hoctor series. These soils occur on densely 
tree covered hummocky surfaced, Woody organic 
deposits ranging in thickness from 60 cm to about 1.5 
m. They are found on slightly better drained, elevated 
areas or very gently sloping to nearly level bog 
landforms near the margins of peatlands. 

Forest peat is derived from black spruce and some 
tamarack, feathermosses, ericaceous shrubs, and 
other herbaceous plants. The peat material is usually 
very dark brown to nearly black, and has an 
amorphous structure. In some places it has layers of 
coarse, Woody fragments and roots, stems and bran- 
ches of black spruce and tamarack. The peat is usually 
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strongly acid to neutral in reaction. Water movement 
in these soils varies from moderately slow and slow in 
the dense. well decomposed layers to v’ery rapid in the 
coarse. Woody. less well decomposed layers. The 
underlying lacustrine soils are stone-free and usually 
moderately calcareous. 

These soils are rated to have a major degree of 
development difficulty because of the dense forest 
caver. excess water from surrounding uplands. the 
hummocky surface and particularly the rather high 
content of coarse woody material in the soi1 itself. This 
woody material is much more resistant to decomposi- 
tion than herbaceous residues and contributes signifi- 
cantly toa rough, uneven seedbed. The high degree of 
decomposition in some layers of these soils contri- 
butes to poor water movement and consequently 
limits the satisfactory control of the water table at 45 
to 90 cm below the surface. 

0X 

Extent (ha) Yc of Map Area 

Okno Complex 24 .oo 

Total Glass 04 I 339 .28 

Class 05 Organic soils of Glass 5 have severe limit- 
ations that restrict their use to the produc- 
tion of perennial forage or other specially. 
adapted crops. 

0 5WD -These poorly drained organic soils are derived from 
thin deposits of fen or forest-fen peat that overlie very 
stony to excessively stony, extremely calcareous till. 
ThesoilseriesinthissubclassaremembersoftheCran 
Complex -.Crane series. Crane deep phase, Water- 
hen séries, .Waterhen deep phase and Shiel series. 
These soils: usually 60 to 130 cm thick. have agrono- 
mit characteristics and degrees of development diffi- 
culty similar to those of the Cayer and Kircro soils. 
However. because stones from the underlying till 
would add to the management tasks if the organic 
materials were lest because of subsidence or other 
causes. their suitability for agriculture is further 
limited. 

Their degree of development difficulty is miner. 
Honever. if the organic deposit is very shallow. lers 
than 60 cm thick. the underlying stony till would 
certainly increase the difficulty to providing adequate 
drainage and water control in these soifs. 

CX 

Extent (ha) qb of Map Area 

Crane Complex 39 339 6.94 

Total Glass 05 39 339 6.94 

Glass 06 Organic soils in Class 6 are capable only 
of producing indigenous crops and im- 
provement practices are usually not feas- 
ible. 

0 6WF -These poorly drained organic soils are derived from 
thick layers of extremely acid. fairly undecomposed 
sphagnum masses that commonly overlie stony loam 
textured, calcareous till. The soils in this subclass are 
members of Kilkenny Complex ~ Kilkenny series. 
Ferland series and Elmore series. These organic 
deposits are usually found on sites that are isolated 
from mineral-influenced groundwater. The soils occur 
under open stands of stunted black spruce and 
tamarack. Sphagnum mosses and ericaceous shrubs 
such as Chamaedaphne ca(w-ulam, Vaccinium S[I.IJ 
and Labrador-tea form the dominant vegetation. 

Sphagnum mass peat is usually found in a vvell 
preserved or fibric state. It is usually light yellowish 
brown and loose in the layers near the surface; entire 
sphagnum plants are readily identified. The material 

is usually extremely acid to very strongly acid. At 
lower depths. sphagnum peat becomes reddish yellow, 
to dark brown. extremely to stronglyacid, compacted 
and horizontally layered, and it has a very low volume 
weight. This material contains some uoody, material. 
In deeper deposits. those approaching I .5 m in depth, 
the sphagnum is often underlain by forest or fen peat. 
or both. Nutrient supply for plant growth is very low 
in these soifs. Water movement, particularly in the 
surface layers is very rapid. 

The soils are rated to bave a major degree of 
development difficulty and normally. de\,elopment is 
not practical because the value of these soils for 
agriculture is not high. 

Kx Kilkenny 
Complex 
Total Glass 06 

Extent (ha) ci of Map .4rea 

524 .09 

524 .09 

The remaining portion of the map area consists of 
water bodies exclusive of Lake Manitoba and Lake 
Winnipegosis. A summary of the agricultural capa- 
bility classes in the Ste. Rose map area are listed in 
Table 56. 

TABLE 56 
Summary of Agricultural Capability Classes 

in the Ste. Rose Map Area 
Capability Glass Extent (ha) ci of Map Area 

Minera1 Soils 
I 1471 1 .32 

2 7s 083 13.22 
3 19 18X 3.39 
4 23X 795 42.23 
5 94 204 16.60 
6 15 187 2.66 
1 9 212 1.62 

Organic Soils 
03 6971 1.17 
04 I 339 0.28 
05 39 339 6.94 
06 524 0.09 

Waterbodies 59 439 10.48 

Total 566 752 I00.00 

Soil SuitabilitJ,.for Irrigated Agriculture 
The appraisal of land for irrigation suitability 

involves an evaluation of physical, economic and 
sociological factors of the area. Physical factors 
such as soil, water and climate determine the 
potential ofan area to produce crops. The economic 
factors determine the kind of crops grown and the 
monetary returns that might be expected. The less 
tangible sociological factors include the available 
human resources and the influences that intensive 
and specialized cultural practises may have on the 
community. However, from the stand-point of 
determining the suitability of soi1 for irrigation, 
only the physical factors of the land resource Will be 
considered in this report. 

The irrigation suitability classification for land is 
based on predictions of soi1 behavior under con- 
trolled conditions of soi1 moisture and intensive 
cultural practices. It requires a comprehensive 
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knowledge of existing soi1 properties such as the 
natural soi1 water regime and the degree of salinity. 
These two factors are particularly important be- 
cause of their affect on plant growth and because 
they are the properties most susceptible to change 
under drastically altered soi1 water regimes. For 
irrigation purposes, both salinityand drainage must 
be appraised in terms of the anticipated effects on 
future productivity. 

Approximately 54 per cent of the soils in the Ste. 
Rose map area are medium textured extremely 
calcareous stony till deposits. An additional 4 per 
cent of the soils developed on till also are character- 
ized by moderately rolling to steeply sloping 
topography. Approximately 15 per cent of the soils 
are developed on medium to fine textured lacus- 
trine and alluvial sediments and 1 percent on coarse 
to very coarse textured lacustrine sediments. Two to 
3 per cent of the area is affected by moderate levels 
of soi1 salinity. The majority of the salt affected soils 
occur between the Manitoba Escarpment and 
Dauphin Lake. Only a small proportion of soils in 
the Ste. Rose area are ideally suited for irrigation, 
because of varying combinations of soi1 properties 
and water regime. 

Criteria .for Determining the Irrigation Suitability 
of Soils 

In determining the irrigation suitability of soils, 
the permanent nature and non-permanent nature of 
both interna1 and external soi1 characteristics are 
considered. Evaluation of these criteria provide 
guidelines to assist in the design and management of 

irrigation projects. The criteria are listed in Table 57. 
Interna1 soi1 characteristics are those properties 

and conditions which exist below the soi1 surface. 
They cari be grouped according to their amenability 
to change, i.e. permanent characteristics are those 
properties such as texture and water storage capa- 
city which cannot be altered, while non-permanent 
features are those such as fertility and drainage 
which cari be altered by specific management 
practices. 

TABLE 57 
Criteria for Determining the Irrigation 

Suitability of Soi]s* 
Interna1 Soi1 Characteristics 

Permanent Non-permanent 
1. Texture 5. Structure 
2. Uniformity and Depth 6. Drainage 

of Geologic Deposits 7. Fertility 
3. Hydraulic Conductivity 8. Reaction 
4. Water Storage Capacity 9. Salinity 

10. Exchangeable 
Sodium - (S.A.R.) 

External Soi1 Characteristics 

II. Topography 13. Stoniness 
12. Erosion 14. Vegetation Cover 
*C.D.A. Handbook for the Classification of Irrigated Land in 

the Prairie Provinces, P.F.R.A., Regina, Sask., 1964 and Soils 
Report No. 17, Soils of the Portage la Prairie Area (1972) 
Manitoba Soi1 Survey. 
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The classification of individual soi1 types for 
irrigation suitability serves as a general guide to 
rating soi1 areas according to their suitability for 
irrigation agriculture. The irrigation suitability is 
most easily determined and most satisfactory when 
the ratings cari be applied to single mapping units 
representing uniform soi1 conditions found on 
uniform geological deposits. Areas comprised of 
two or more kinds of soils cari be rated for the 
different soi1 types by estimating the proportion of 
each that is present in complex mapping units. 

Where the underlying geological material is 
highly variable, the task of rating the soi1 becomes 
still more diffïcult. When rating the irrigation suit- 
ability of such soils an attempt is made to recognize 
a11 potentially unfavourable conditions related to 
variability of the subsoil. 

The results of physical and chemical analyses are 
used to check and sometimes to determine the final 
rating. The weight given to soi1 properties such as 
clay, S.A.R. and salinity is varied according to the 
nature of other factors such as depth of material, 
structure and type of deposition. 

The most important step in rating soils for 
irrigation suitability is establishing their Class i.e. 
whether it is a very good, good, fair or poor soi1 for 
irrigation. Often the Class rating is arrived at by the 
limitations imposed by a single soi1 property or by 
the cumulative effect of two or more properties. 
These conditions are identified as subclasses, but 
the potential for irrigation is reflected best in the 
Class ratings. 

1. Texture 
Texture is a permanent property of soi1 that 

greatly affects its ability to retain and transmit 
water. In general, soils that range from moderately 
coarse to moderately fine in texture, are considered 
to be very good to good for irrigation. Approxi- 
mately 67 per cent of the soils in the map area fa11 
into this category. 

Coarse textured sandy and gravelly soils tend to 
be deficient in water holding capacity and are exces- 
sively permeable resulting in very inefficient use of 
applied water. Approximately 1 percent of the soils 
of the Ste. Rose area are in this category. Fine 
textured clay soils are very impervious and cari 
become water-logged when flood irrigated. Soils SO 
affected occur mainly in the Dauphin Lake Plain 
and account for 1 per cent of the map area. 

The main effect of texture on irrigation suitability 
results from inferred relationships to saturation 
percentage and hydraulic conductivity. 

2. Uniformity and Depth of Geological Deposit 
Deep, uniform, permeable materials are the most 

desirable for irrigation purposes. Depth to imper- 
vious material should be sufficient to allow free 
drainage of the soi1 and to avoid the build-up of a 
water table. 



Most of the soils in the Ste. Rose area are 
developed on deep, relatively uniform, glacial till 
materials. However, soils in the Dauphin Lake 
Plain are more variable and stratified because of 
their lacustrine and fluvial origin. A textural varia- 
tion of one class in a vertical direction is common in 
many of the soils in these areas. Soils throughout 
the Interlake and Westlake till plains are character- 
ized by surface textural variability resulting from 
water working of topographie highs by the receding 
waters of glacial Lake Agassiz intermixed with local 
deposition of thin lacustrine overlays ranging in 
texture from sand to clay. For more information on 

of them is downgraded by other soi1 conditions such 
as stoniness, topographie pattern and salinityeither 
at the surface or in the subsoil. Imperfectlydrained, 
impermeable fine textured clay soils are net suitable 
for irrigation. Poorly drained soils are not suitable 
for irrigation regardless of texture, if drainage 
improvement is not considered feasible. 

The drainage factor takes into account surface 
and subsurface drainage characteristics as well as 
groundwater flow. 

Surface Drainage 

the character of the geologic deposits, see Part 2. 

3. Hydraulic Conductivity 
Hydraulic conductivity is a measure of the trans- 

missibility of water in soi1 and should be neither 
excessive nor too slow. Soils having disturbed 
hydraulic conductivities that range from 2.0 to 7.5 
cm per hour have satisfactory water transmissibility. 
In general, fine textured soils have hydraulic con- 
ductivities that are too low and coarse textured soils 
have conductivities that are too high exceeding 7.5 
cm per hour. 

4. Water Holding Capacity 
Water holding capacity is another permanent 

physical feature of soils that is dependent upon the 
texture of the soil. Good irrigation soils generally 
are able to store more than 15 cm of water in 1.2 m 
of soil; fair irrigation soils hold between 10 to 15 cm 
of water. Coarse textured soils generally hold less 
than 10 cm. 

The Ste. Rose map area is characterized by 
generally low relief and a poorly developed natural 
system of drainage with the exception of the Riding 
Mountain in the southwest corner of the area. A 
network of streams contributory to Dauphin Lake 
provide drainage from the Riding Mountain and 
the southwest portion of the area. Dauphin Lake in 
turn drains into Lake Winnipegosis, Waterhen 
Lake and fïnally into Lake Manitoba. Drainage of 
the southwestern part of the map area is compli- 
cated by inflow of foreign waters from the Riding 
Mountain Escarpment and areas to the west. 
Surface drainage in the southwest portion is further 
impeded by beach ridges paralleling the Escarp- 
ment and oriented perpendicular to the general 
slope of the land. Drainage of extensive eastern and 
northern portions of the map area is slow because of 
the level nature of the terrain and a low ridge and 
swale pattern of relief which acts as a barrier across 
the general slope of the land. More information on 
relief and drainage characteristics of the map area is 
given in Part 2. 

5. Structure Groundwater 
Structure is a non-permanent characteristic of Although assessment of groundwater conditions 

soi1 affecting permeability and tilth. Coarse tex- is not complete throughout the Ste. Rose map area, 
tured, sandy soils usually have single grained several groundwater investigations have been carri- 
structure that causes excessive permeability, poor ed out in the southern portion by the Water 
tilth and a high susceptibility to erosion. Moderate- Resources Division ofthe Manitoba Department of 
ly coarse to moderately fine textured soils have Mines, Natural Resources and Environment22, 23, 
dominantly granular structures which permit good 24. Groundwater constitutes the underground com- 
but not excessive transmission of water, good tilth ponent of the water that flows through an area. The 
and reduces erosion. The fine textured clay soils main trend of groundwater flow in this portion of 
may be granular in the low layer due to high organic Manitoba is from west to east. Some of the ground 
matter content, but tend to be very massive at depth water in the Ste. Rose map area is part of a regional 
as organic matter content decreases. Fine texture flow system originating as precipitation outside the 
and massive structure combine to make subsurface area and entering it as subsurface flow. Other flow 
layers of clay soils virtually impervious to water. systems of a local nature are often fairly shallow and 

6. Drainage 
Drainage is a non-permanent feature of soils that 

affects the economic soundness of irrigation devel- 
opment should the soi1 be otherwise suitable for irri- 
gation. Moderately well drained to imperfectly 
drained, moderately coarse to moderately fine 
textured soils are considered to be suitable for 
irrigation. Although 60 per cent of the soils in the 
Ste. Rose area are characterized by these soi1 
properties, the irrigation suitability for the majority 

?2Little, J. 1973. Groundwater Availability in the Ochre River - 
Ste. Rose Area. Groundwater Availability Studies Report No. 
7. Water Resources Branch. Manitoba Dept. of Mines, Natural 
Resources and Environment. 

ZlLittle, J. 1973. Groundwater Availability in the Dauphin Area. 
Groundwater Availability Studies Report No. 10. Water 
Resources Branch, Manitoba Dept. of Mines, Natural Re- 
sources and Environment. 

24Rutulis. M. 1977. Groundwater Resources in the Turtle River 
Watershed, Water Resources Division, Manitoba Dept. of 
Mines, Natural Resources and Environment. 
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originate within the map area. Because ground- 
water dissolves the minerals in the strata through 
which it flows, water arriving in the map area after 
travelling long distances (regional flow) is con- 
siderably more mineralized than the groundwater in 
the local flow systems. Local flow systems originate 
in the Riding Mountain upland, in sandy and 
gravelly areas along the Escarpment and in slightly 
elevated upland portions of the Westlake and 
Interlake Plains. Such groundwater has travelled 
through the subsoil for only short distances SO is 
relatively fresh and of fair to excellent quality. 

Groundwater supply and quality in the Ste. Rose 
map area is strongly influenced by the kind of flow 
system from which it originates. Groundwater 
conditions are particularly complex in the Dauphin 
Lake area where deep regional flow systems domi- 
nate in limestone, dolostone and sandstone aqui- 
fers. Most of the groundwater problems in this 
portion of the map area are caused by intrusion of 
this deep, saline, regional water flow system into the 
deeper aquifers in most of the area and in several 
places into shallow water bearing formations. Soi1 
salinity in subsoils and in several places in surface 
soils likely results from intrusion of saline waters 
from this deep flow system. 

Groundwater availability is quite variable in the 
remainder of the Ste. Rose map area. Groundwater 
is not evenly distributed and is more dependent on 
local flow systems. Some fairly extensive intertill 
outwash deposits may occur but throughout large 
areas only scattered small aquifers exist. Such 
aquifers which are part of local flow systems usually 
have fair to good water quality and low yields 
because of the limited extent of the deposit. 

At the.present time groundwater is the chief water 
source for domestic and farm use. Although water 
supply problems do occur in the area, groundwater 
resources are generally under-developed. Domestic 
and farm water supply problems cari be overcome 
but there does not appear to be sufficient ground- 
water available to implement any amount of 
irrigation. 

7. Fertility 
The application of nitrogen, phosphorus, and in 

some cases, potassium fertilizer to a11 crops grown 
under dryland culture has proven to be a most 
profitable management practice in the area. While 
this may indicate a fertility problem of some 
measure, it is not one that is considered to be 
important in evaluating soils for irrigation, since the 
problem cari be readily and economically over- 
corne. However, it is important to emphasize that if 
crops are not adequately supplied with nutrients, 
they Will not respond to addition of irrigation water. 

8. Reaction 
Soi1 reaction or the degree of acidity or alkalinity 

varies from neutral to moderately alkaline, a very 
acceptable range from the point of view of trop 
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growth. For this area, reaction is not a critical factor 
in the irrigation suitability of soi]. 

9. Salinity 
Soi1 salinity affects between 2 to 3 percent of the 

soils in the Ste. Rose map area. About one-half of 
the affected area occurs as poorly drained till soils 
scattered throughout the map area and the remain- 
der occurs in the lacustrine and alluvial sediments of 
the Dauphin Lake Plain, mainlyconcentrated in the 
vicinity of Dauphin Lake (Figure 63). Two zones 
characterized by soluble salt concentrations in 
excess of 4 ms are shown in Figure 63. The first zone 
occurs at the north end of Dauphin Lake extending 
north to the shoreiine along Lake Winnipegosis. 
The second zone includes an extensive area of soils 
near the south end of Dauphin Lake extending in a 
narrow band northward to Toutes Aides. The 
sporadic salt distribution in such areas as indicated 
by the occurrence of salt trusts on the soi1 surface 
cari often be misleading. Many soils have very low 
salinity in the Upper 15 to 30 cm of the profile, but 
have much higher electro-conductivities in the sub- 
surface soi1 (Table 58). The soi1 surface may be 
relatively sait free in such cases while the sub- 
surface salinity might be quite severe. The degree 
and extent of soi1 salinity therefore, may be more 
severe and widespread than is indicated on the soi1 
map. Salt accumulations occur in other portions of 
the map area as well, but the extent is more localized 
and concentrations at the soi1 surface are generally 
low and not limiting to plant growth. The quantity 
and kind of salts encountered at various locations in 
the zones of accumulation around Dauphin Lake 
vary with the kind of groundwater system affecting 
the area. Calcium and magnesium sulphates are the 
dominant soluble salts, but as salinity increases, the 
relative proportion of calcium decreases and the 
relative proportion of sodium increases. Sulphates 
are the dominant anion in a11 soils. Chlorides are 
present in only minor amounts except to the south 
and east of Dauphin Lake where upward flowing 
groundwaters carry high concentrations of sodium 
and chlorides. Such.groundwaters are part of deep 
regional flow systems. 

10. Exchangeable Sodium (S.A.R.) 
Exchangeable sodium or Sodium Absorption 

Ratio (S.A.R.) is low in almost a11 soils in the map 
area. Only a few of the very saline soils have high 
and undesirable S.A.R. values. High S.A.R. values 
are associated with low hydraulic conductivity. 
Good irrigation soils have S.A.R. values of less than 
6, fair soils have values between 6 and 8, poorly 
suited soils have values that exceed 8. 

The relationships between the foregoing 10 soi1 
conditions within the Upper 1 meter depth are of 
prime concern in evaluating soils for plant growth 
under dryland agriculture. However, under irriga- 
tion conditions, it is necessary to evaluate these 
factors to a depth of 1 to 3 meters or greater SO that 
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FIGURE 63 
Distribution of sali-ajjfected soils in the S[e. Rose Map Area. 
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TABLE 58 
Salinity Analysis 

LOCatlOn Dcplh Cond Soluble Salts Meqihrer 
Quarter Section IHon~on (cm) pH ma~cm Ca Mg Na K CI SO, S.A R soi1 Uame _ _..--~- 

sw 

SE 

WC 

NC 

NW 

SC SE 

SC 

NW 

SE 

NE 

SE 

SC 

NC NW 

NC NE 

NC 

SC sw 

SE 

NC 

NE 

sw 

EC 

NC NW 

WC 

SC 

NE 

WC NW 

SE 

NW 

NE 

20 Ap O-30 - 12.3 
Ckg I 30-60 - 10.2 
Ckg2 60-90 - 10.4 

21 Ap 
Ckgl 
Ckg2 
Ckg3 

34 Ah 
Ch 

34 Ah 
Ckg 

35 Ah 
Ch 

O-30 
30-60 
60-90 
go-120 

O-20 
20-50 
O-25 

25-50 
o-25 

25-60 

- 4.0 
- 5.0 
- 6.6 
- 9.0 

7.9 19.4 
7.8 27.3 
8.3 4.5 
7.9 15.8 
7.6 15.8 
8.1 13.1 

30 Ap 
Ch 

O-15 7.6 I_I 
7.9 3.8 

I Ah O-20 8.0 5.0 
Ckg 20+ 7.8 3.1 

2 AP O-20 7.9 1.6 
Ckg 20+ 8.1 0.7 

5 Ah o-25 8.0 15.8 
Ch 25+ 8.1 9.1 

12 Ah O-15 7.8 2.1 
Ch 15+ 8.4 2.1 

14 Ah O-15 7.4 I .4 
Ck l5+ 8.1 0.2 

15 Ah o-25 7.8 10.8 
Ch 25+ 7.7 16.9 

16 Ah O-20 7.5 16.3 
Ck 20+ 7.8 20.0 

17 Ah O-20 7.8 6.3 
Ckg 20+ 8.0 4.2 

20 Ah O-15 8.4 0.9’ 
Ck 20+ 7.6 6.4 

22 Ah O-30 7.8 0.8 
Ch 30+ 8.2 0.7 

23 Ah O-30 7.8 0.6 
Ch 30+ 8.5 I .o 

28 Ah O-20 8.0 I .o 
Ck 20+ 8. I I .4 

30 Ah O-15 7.6 1.5 
Ck 15+ 8.4 0.6 

31 Ah O-20 7.8 0.8 
Ch 20+ 7.9 6.9 

31 Ap O-15 7.9 0.3 
Ch 50-60 8.0 0.3 

14 Ap 
Ckg 

15 Ap 
Ch 

33 Ap 
Ch 

O-15 
38-50 

o-15 
30-50 

O-15 
38-50 

7.0 0.6 
7.7 0.5 

7.2 0.9 
7.8 1.9 
7.5 0.7 
7.9 0.2 

4 Ah 
Ck 

7- Ah 
Ck 

9 Ah 
Ck 

10 L-H 
Ah 
Ck 

16 Ah 
Ch 

O-15 
15-30 
O-15 

15-30 
o-15 

15-30 
15-O 

O-15 
15-30 

O-15 
15-30 

8.0 2. I 
8.3 1.1 

7.2 2.0 
8.3 3.5 

8.3 3.0 
6.0 3.2 
7.8 1.0 
8.3 0.2 

7.7 4.4 

TWP. 23 
25.5 74.0 51.3 
14.0 61.7 41.7 
14.0 72.4 41.7 

TWP 24 
23.0 29.6 4.4 
21.0 47.7 16.5 
14.0 65.8 24.3 
22.0 112.7 39. I 

30.4 104.7 123.6 
23.3 207.0 201.5 

6.6 9.5 37.3 
25.3 89.0 ~ 

- - 
-- - 

TWP 24 
- 

12.3 12.2 21.7 
TWP. 25 

- 

- - 

- - 

- - 
26.4 102.1 54.4 

- ~ - 

36.9 112.6 87.0 
40.0 161.6 III.7 

45.4 35.2 20.5 
9.5 35.5 18.6 

3.4 = 2.0 

- -- 

- - 

- - 
TWP 25 

- - 
- - 

6.2 14.2 4.5 

- - - 

TWP 26 

RGE l4W 
~ 108.0 
~ 91.0 
~ 102.0 

RGE 15W 
- 

~ 2.3 
~ 6.6 
~ 12.8 

0.6 23.1 
0.6 263.7 
0.5 7-r 

- 114.2 

RGE I6W 
- - 
~ 9.5 

RGE ISW 
- 

- 

- 
0.8 

0.9 
0.0 

0.0 
0.4 

0.2 
- 

- 
- 

- 
- 

RGE 

- 
- 
- 

.- 
~ Magnet 

- - 

~ Methley 
-- - 

~ Glenfields 
-~ 
- 
- 
- 

.~ -. McCreary 
- 

31.8 
-. 

115.8 
166.9 

10.3 

- -. Methley 

150.2 6.8 Methley 
- 

108.5 10.1 Methley Saline Phase 
151.0 Il.1 

Tr 

89.0 3.2 Glenfields Saline Phase 
-. 3.9 
- ~ Methley 

- 
- 
- 
- 
- 
- 

-- - Magnet 
- 

~ Methley 
-- - 
- - Methley 
- 

- Magnet 
- - 

- Methley 
- 

ISW 
- 
- 

- - Lakeland 
- - 

I .7 20.7 

RGE l5W 

- 

38.5 7.3 Plum Ridge Saline Phase 
31.6 6.8 
29.6 6.3 

52.5 0.9 Plum Ridge 
77.4 2.8 
91.3 3.9 

152.1 4.8 

151.0 15.0 Plum Ridge Salme Phase 
149.9 18.8 

27.2 13.2 Plum Ridge Saline Phase 
116.7 - 

~ McCreary 

- -. McCreary 
31.0 6.2 

- Magnet 

~ Methley 
I .4 

- Methley 

- Methley 

- Methley 

- Methley 

- - Magnet 
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TABLE 58 (continued) 

SC SE Glenhope 

NE 

4.3 
0.3 
f.X 

1.7 
2.1 

Methlq 

SC SE Mcthlc) 

SC ri\v ILundar 

SE Methlq 

sw 

19 Ah O-30 
Ck 30-60 
ffCk 60-90 

21 Ah O-15 
Ck 15-30 

21 Ah 0-1s 
Ck f S-30 

31 Ah O-20 
Ck 20-40 

33 Ah 0. I 5 
Ck 15-30 

33 4h O-15 
AC 15-30 
Ck 30-60 

7.7 
x.2 
7.8 

7.x 
x. I 

X0 

7.5 
x.2 

7.x 
x.2 

7.7 
7.x 
1.9 

X.0 
x I 

x.2 
8.2 

8.3 
x.2 

8.1 
x5 

79 
8.3 

6.h 
8.7 

x.2 
Xh 

8.1 

7.h 
7.9 

7.9 
x.0 

7.7 
7.9 

7.7 
7.9 

7.x 
79 

7.h 
7.x 

7.7 
8.h 

8.1 
x.3 

8.0 
x2 

7.3 
7.7 

80 
X.1 

X3 

7.7 
7.7 

8. f 
8.h 
x.4 

8. I 
8.3 
X.3 

x.0 

x.0 
x3 

3.9 

I .4 
I 8 

0.x 
I .2 

49 
63 
I.h 

29.1 33.5 15 fi 0.2 9.0 
30.2 42.2 2.3.0 I .3 27.7 

5.7 4.x h 5 0.2 13.7 

‘1.44 f’ 26 KGt IhW 

2.4 2h 0.3 0.2 
2.5 2 I 0.4 0 2 

58.3 
74.5 

2.8 
3.x 
2.8 

Lundar 

SC NW f Ah 
Ck 

15 Ah 
Ck 

Ih Ah 
Ck 

27 Ah 
Ck 

29 Ah 
Ck 

32 A h 
C k 

33 A Il 
Ck 

33 A h 
Ck 

O-15 
15-30 

O-15 
15-30 

O-30 
30-ho 

O-20 
20-40 

o-25 
25-40 

o-25 
25-40 

O-15 
f 5-30 

0-15 
15-30 

4.x 
0.h 

0.9 
0.4 

0.x 
I .o 

0.5 
04 

0 x 
1.0 

1.X 
0.3 

0.h 
02 

0.h 

0.2 
0.3 

MethIc) 

EC SE Methlq 

h‘E Melhlq 

Tiw 50 0. I I I 
2.2 0.0 

0.2 1.X 
0.3 4.x 

0.7 Methle) 

NW Methle) 

WC NW Mcthlq 

f.undar 

WC sw f.undar 

1 \4I’f’ 26 K<if~ IXW 

WC KW Pluma\ 

UC KE 22.0 54.4 31 2 
1x7 2x5 101 4 

22.3 64.0 10 / 

14.5 
53.3 

50 
9.2 

f.akeland. Saline f’ha\c 

WC sw Methle) 
1.4 

xx.7 
299.7 

90.7 1.5 

SM Mcthlq 

SC hU f.akeland 

SU’ 

4 

14 

15 

22 

2x 

30 

A p O-15 
Ckg 3X-50 

A p O-15 
Ckg 50+ 

Ap o- I s 
Ckg SO-h0 

:\ p O-I 5 
Chg 50+ 

A p !)- I 5 
Ckg ho+ 
A p O-15 
1 ICk_c ho- 

0.9 
04 

6.9 
IX.1 

0.9 
5.h 

0.i 
I .5 

0.6 
0.5 

0.7 
0.9 

Glenhope 

1 \Vf’ 27 II(;E f5W 

UW Methic‘ 

SE Glcnhope 

EC uw Mcthlc) 

EC SE 

SW 

15 .A h 
Ck 

20 Ah 
AC 

22 Ah 
Ck 

29 Ah 
AC 

35 Ah 
Ck 

o-15 
f s-30 

O-15 
15-30 

O-15 
15-30 

O-15 
15-30 

O-15 
I s-30 

Springsell 

Mcthlq 

WC 3 Ah 
Ck 

Ih Ah 
Ck 

Ih .4h 
Ck f 
Ck? 

IX Ah 
ACk 
ffCk 

2x A h 
Ck 

33 Ah 
Ck 

o-25 
25.40 

O-15 
f 5-30 

O-20 
20-40 

40+ 

O-15 
15-60 

hOi 

O-15 
f 5-30 

O-15 
15-30 

1.2 
1.3 

3.5 
1.0 

0.h 
0.5 

19.4 
7.0 

0.x 
4.0 

0 2 

0.4 
0.2 

0.4 
0.2 
0.3 

0.X 
0.4 
II.7 

0.5 

0.7 
0.h 

-1 \Vf’ 27 K<if- IhW 

L.undar 

EC SE fsafold 

SC SH I.undar 

Methic) 

EC SE 

EC Lundar 
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TABLE 58 (continued) 

TWP 27 

X.6 0.3 
X.0 0.7 

x.5 0.5 
X.h 0.X 

-1 Wf’ 27 

7.9 7.9 
8. I X.0 

X.0 4.1 
X.0 7.2 

x.1 X.5 26.0 105.7 
8.1 4.1 16.5 34.4 

X.0 5.7 
X.0 5.6 

TWP 28 

x.2 1.2 6.4 0.9 
X.0 X.4 5.3 35.1 

X.0 0.7 ~~ 
X.6 0.4 

7.x 2.1 15.4 5.2 
7.2 3.X 16.0 20.1 
X.0 2.2 ~~ ~~ 

RGE l7W 

SC 

KW 

25 Ah 
Ck 

36 Ah 
Ck 

O-15 
15-30 

O-15 
15-30 

NE 

sw 

NE 

WC 

9 Ah 
Ck 

16 Ah 
Ck 

17 Ah 
Ck 

IX Ah 
Ck 

o- 15 
15-30 

O-15 
15-30 

O-15 
15-30 

O-15 
15-30 

WC NW 4 A Il 
Ckg 

SC 9 Ah 
Ck 

SC II L-H 
Ah 
Ck 

SCSW 17 Ah 
Ckg 

WC SW 21 Ah 

WC n’w 21 Ah 
Ckg 

WC NW 33 L-H 
Ah 
Ckg 

O-15 
15-30 

O-15 
15-30 

15-o 
O-X 
X-30 

O-20 
20-40 

O-15 

O-15 
15-30 

15-O 
O-15 

15-30 

WC sw 1 L-H 
AC 

SC 2 Ah 
Ck 

scsw 3 A Il 
Ck 

WC sw I? A he 
C 

XE 14 Ah 
Ck 

SW 16 Ah 
Ck 

WC 25 Ah 
Ck 

EC NE 35 Ah 
‘2% 

37-o 
o-75 

O-20 
20-3x 

O-15 
15-30 

O-15 
15-30 

o-7 
7-25 

O-15 
15-30 

O-15 
15-30 

O-15 
15-30 

hC 12 Olll 
Ah 
Ckg 

154 
o-x 
X-25 

EC 31 Ap O-15 
Ckg 45-60 

NC sw 36 Ah O-15 
Ck 1 s-30 

WC SW 9 Ah 
Ck 

SCTE 17 Ah 
Ah2 
Ckg 

EC tiE 31 Ahc 
Ck 

O-15 
15-30 

O-15 
15-30 
30-60 

O-15 
15-30 

EC 

WC 

22 Ahe 
Ck 

23 Ahe 
Ck 

O-15 
I S-30 

o-15 
15-30 

ISf0ld 

laafold 

RGE IXW 

La kcland 

Plum Ridge 

Plum Ridge 

Lakeland 

26.X 0.0 6.0 
13.6 0.0 1.1 

155.1 
67.X 

3.3 
2.7 

RGE l5W 

2.1 0.2 5.3 
7.5 0.0 9.5 

Clarklcigh 

I%ifold 

Clarklcigh 

41.0 1.7 

13.X 0.3 9.1 
17.2 0.2 13 5 

4.3 
4.1 47.0 

7.x 15.8 37.9 34.4 X.7 0.3 I .3 72.1 
X.0 II.0 22.5 23.0 X5.6 I<I 95.5 36.9 

I .4 
IX.0 

50.9 

5.0 
17.3 

36.4 
23.9 
17.0 

Clarkleigh. Saline f’hase 

Clarkleigh. Sahne Phase 

Clarkleigh. Saline Phase 

Clarkleigh. Saline Phase 

7.9 105.0 97.2 673 9 999.2 7.6 6X6.9 

7.7 9.3 19.1 47.x 2x.7 0.2 70.0 
7.7 1.0 15.7 22.5 75.3 0.6 95.6 

6.7 25.7 59.9 19.0 22x.5 3.3 26X.3 
7.3 17.3 44.7 27 2 143.1 0.9 175.4 
7.x x.9 23.5 x.5 67.4 I .4 71 0 

1.w f’ 28 RGE l6W 
6.0 1.4 .- 
7.6 1.4 ~~ 

7.9 2.2 
X.0 0.2 

7.0 
X.3 0.7 ~~ 

1.4 0.1 
7.x 0.3 ~~ 

7.7 0.4 
7.x 4.4 

x.4 0.8 6.9 6.6 2.7 0.0 
7.x 2. I 15.4 5.2 13.x 0.3 4.1 

X.1 0.8 ~~ 
x.4 0.9 ~~ 

8.0 0.X 
x.4 0.7 

TWP28 RGE l7W 

7.7 0.4 - 
7.6 1.7 
X.0 I .3 

7WI’ 2x RGE IXW 

7.1 1.3 ~ ~~ 
7.x 1.5 18.1 71.1 376 10.5 

x.4 0.9 :- -. 

TWP 29 RGE l5W 

235.4 

35.6 

52.x 
2X.4 

Melmce. Pcat) Phase 

Lundar 

Fairf’ord 

Clarklcigh 

Lundar 

Lundar 

Eddystone. Peat), f’hasc 

I .o 
4.3 

Clarklelgh 

105.2 5.6 

Lundar 

Sahne Flats 9 I .4 63.9 
33.8 
29.2 

7.4 51.5 67.7 63.3 517.2 10.3 57X.5 
7.9 17.1 36.0 7.6 158.6 2.7 143.8 
8.1 7.3 5.0 4.9 64.1 1.6 58.0 
7.2 0.1 - - 
x.0 0.3 ~ ~ - -~ -. 

TWP 29 RGE lb\\’ 
6.7 0.2 - - - 
8.1 0.2 -- - 

8.1 0.6 - - ~ 
8.0 0.4 -. - -~ 

21.5 
fnwood 

Inwood 

fnwood 
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TABLE 58 (continued) 
Location Dcprh Cond Soluble Salrs meq’ III~~ 

Qtl.Xler Sectaon Horizon (cm) ph ms cm Ca Mg Nia K CI SO, S.A.R. soi1 Kame 

sw NU 

EC 

SE 

EC 

NE 

EC SE 

EC 

WC 

TiW 

NE 

sw 

NE 

tic \w 

27 Ah 
Ckg 

3 f’P 
Ckg 

5 AP 
CI; 
IICkg 

5 AP 
Ckg 

6 Ah 
Ck 

h AP 
Ck 

10 Ap 
Ckg 

14 ,l h 
Ck 

IX Ah 
Ck 

35 Ah 
Ck 

35 Ap 
Ck 

5 AP 
Ck 

Y 4 
Ck 

2b Ah 
Ck 

O-15 
t 5-30 

o- 15 
15-30 

O-15 
15-40 

O-15 
15-30 

O-15 
15-30 

O-20 
20-50 

O-20 
20-40 

O-30 
2040 

O-15 
15-50 

30-40 
20-50 

O-15 
25-50 

O-15 
25-bO 

O-15 
15-30 

7.7 25.7 bX.5 43.5 707.2 1.2 272.5 42.6 27 7 
77 24 I 56.9 44.0 I x0.2 0.3 261.1 43.X 25 4 

1 \VI’ 2’) 

h.0 5.3 
X.0 5.3 

76 t .5 
x.t 4.9 I 9 33 7 
x.1 3.7 7.9 23.b 

7.5 22 
X.0 5.0 
77 t x.4 h7.2 x7 3 
X.0 x.9 1.7 9 4h t 

7.x 9.5 
X.0 2.t 

2.X 
7.7 47 

X.0 t .6 
X.0 9.2 23.0 40.5 

x.0 7.3 
8.0 40 

7.5 0.5 
X.0 1.1 

7.x 1.2 
x.1 08 

1 VVTI 30 

1.h 27.6 57.1 bX 4 
7.9 12.5 19.3 34.0 

7.6 1.t 
7.7 0.8 

Tu:f’ 30 

7.x 1.1 
8.4 0.h 

KGE txw 

24 2 3.5 66.5 5 t 
Ih h 2.x 40.4 4.2 

Y4 2 0.0 44.2 
54 4 0.0 62.4 

0.0 72.9 
21 2 h.h 

KGE l7W 

Ilh.5 269.9 
Y9.i 121.3 

KGE IXW 

103.0 
40.5 

Clarkleigh, Saline f’hax 

Wentland 

McCrear! 

10.7 
99 

35.9 
6.2 

105.0 22.2 
lb.4 19 3 

Glcnfields 

McCreary. Sahne Phase 

McCrear) 

Weotland 

Methlq 

Inwood 

Methtq 

Gtenhope 

Glenhope 

Methle\ 

predictions cari be made regarding the response or 
effects that irrigation waters may have on particular 
soils. Evaluation of soi1 conditions to this depth 
necessitates a systematic program of deep drilling. 
Soi1 chemical and physical characteristics given in 
Table 58 are derived from selected samples collected 
to assess the extent and severity of soi1 salinity. Soi1 
conditions at lower depths are estimated primarily 
from well logs and published hydrology studies. 

External soi1 characteristics that affect irrigation 
suitability are actually landscape features and 
include such attributes as slope, topography, ero- 
sion, stoniness and vegetation caver. 

11. Topography 
For the most part, topography determines the 

type of irrigation method that cari be used. Land 
development requirements for gravity irrigation 
are governed by topographie features such as relief 
and per cent slope which determine the ease or 
diffïculty of conveying water over the land and 
applying it to crops. Land development for this type 
of irrigation includes clearing, leveling and the 
construction of permanent farm ditches, drains and 
water controls. 

Where sprinkler irrigation units are used, the 
limits of slope and topographie pattern described in 
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Table 59 cari be significantly relaxed. As a general 
rule, land level enough to permit normal farming is 
level enough for installation of a sprinkler system. 
The complexity of slope Will determine the type of 
sprinkler system most suitable. Stationary sprinkler 
systems cari be used on almost any slope, while 
travelling sprinkler systems are generally limited to 
slopes of less than 10 per cent (see Table 59). 

12. Erosion 
Erosion is not a limiting factor in assessing irriga- 

tion suitability of the soils in the Ste. Rose Map 
Area. However, in some instances of cultivated soils 
close to the Riding Mountain Escarpment erosion 
channels may influence the size and suitability of a 
fïeld for irrigation. 

13. Stoniness 
The stoniness factor is more important in assess- 

ing land development costs than in the actual soi1 
rating for irrigation suitability. 

14. Vegetation caver 
Vegetation caver is primarily a consideration in 

the cost of land development. Land clearing may be 
dictated more by the method used to apply irri- 
gation water than by the irrigation suitability of the 
particular soil. For example, trees and bushes along 



TABLE 59 
Land Classification Standards For Irrigation Suitability 

Land Charactersticr Subclass Glass I Vcry Good Clasa 2 - Good Class 3 - Fair Class 4 Poor 

SOILS 
Texture 

ver); coarsc textured 
wry fine textured 

Water holding capacity 
low awilable moisture 

Geological Deposit 
shallotv deposit aber 

sand or grave1 

shallow deposit over 
impervious substrata 

Salinity and Alkalinity’. ’ 

EXTERNAL FEATURES 
Stones - rock clearing 

Topograph) 
Slope 

excess gradicnt 

DRAINAGE 
restrxted outlet 

water table 

k 

b 

a 

Fine sandy loams to 
clay loams 

40 ta 60 sat. O/c 35 ta 65 ut. Ci 
>lScm storage in 1.2m >12.5cm storage in 1.2m 
<IOcm hr. hydraulic <12Scm hr. hydraulic 
tond. tond. 

.9m or more of fine 
randy loam or 
heawer 

.6m or more of fine 
sandy loam or 
ha\&. or .75m plus 
of loam) fine sand 
or sandy loam 
>2m of permeable 
malerial 

<4 ms, cm in O-.6m 
<12ms~cm below6m 
<8 S.A.R. 

>3m of permeable 
material 

<4 ms;cm in O-.6m 
<8 ms: cm below .6m 
<6 S.A.R. 

~O”C ta lighr 
clearing 
<lc/c and 0.1% I” 
general gradient 
(O-3% slope) 

SO problem 
anticipatcd 

below 2.4 m most 
of year 

Loam) TI”C aand to 
light cla! 

Lhght to medium clcaring 

<3% in general 
gradient 
(3-59; slope) 

Modcrate dralnage 
problem anticipated 
but mav be improwd 
at relativel!. lO\\, cost 

could be abo\c l.5m for 
a short period. then 
recedes to 2.4m or lower 

Sand to pcrmeablc 
Ch) 

2s 10 75 sat. <( 
>7.5cm storogc m I .2m 
<17.5cm hr. hydraulic 
tond. 

Sm or more of sandy 
loam or heas ier, or .6m 
plus of loamy sand 

>I m of permeable 
matermI 

<8 ms, cm in O-.6m 
Cl5 “wcm belou* .6m 
<12 S.A.R. 

Light to heav) clearing 

<5c;, in general 
gradient 
(s-105; slope) 

Moderatc to scvere 
drainage problem 
antxipated but ma) 

<25 or >75 ut. <i 
<7.5cm starage in I .2m 
>17,5cm’hr. hqdraulic 
tond. 

<.5m of sandy loam 
or heawcr. or .6m 
of loamy sand or 
sand 

<Im of permcable 
materla. 

>8 ms, cm in O-.6m 
>l5 ms,cm below .6m 
>l2 S.A.R. 

Excew\ely stonq 

>5% in genera1* 
gradient 
(>IOr, slope)** 

Drainage Improvement 
not considered 
feaslble 

be improled by expensirc 
but feasible masures 

within l.5m mobt within Im most 
of >ear or year 

*Critcrta for gravity (flood) irr@io” requirements. 
**Estimated adjustments to slope criteria for overhead 

or sprinklcr type irrigation methods. 

‘If sufrxient gypaum is present in the soil. the S.A.R. may be loucred by leaching thesoil 
(a vcry slow procesb). and the hydraulic conductivit) ma) the” m~prow. 

:The degree of salinity may \ary widcly within short distances. and there may be no clear 
indication of the area occupied b) each salinity class. C’nless a very detailed mapping and 
sampling program is carried out. it is impossible to estimate the acreage occupied by each 
salinity class. 

fente lines or small sloughs may need to be removed 
to permit passage of the sprinkler line and not 
because the soi1 itself is particularly desirable. 

Irrigation Classification qf Soils 
The classification of soils for irrigation suitability 

consists of three categories: class, subclass and 
units. 

1. The suitability class is the broadest and most 
important category. Soils are grouped into 
four classes grading from Class 1 which is very 
good to Class 4 which is poor. In each class, 
the soils have the same relative degree of 
limitation or hazard for irrigation use. 

2. The suitability subclass identifies soils with 
similar kinds of limitations and hazards, such 
as soi1 factors (S), topography (T), and drain- 
age (D). Limiting soi1 factors may include 
texture (h or v), water holding capacity and 
permeability (g), depth of permeable material 
(k or b), and salinity (a). Topographie limita- 
tions are primarily slope gradients (g). The 

class and subclass criteria are summarized in 
Table 59. 

3. The suitability unit is a subdivision within the 
subclass category that groups together soils 
that Will respond similarly to management. 

Note I : The classification must take into account a11 
the soi1 factors previously discussed. Furthermore, 
the relation between chemical and physical proper- 
ties of the soi1 must also be studied. For example, 
high and undesirable S.A.R. values may be asso- 
ciated with low, undesirable hydraulic conductivi- 
ties; but if sufficient gypsum is present in the soil, 
the S.A.R. may be lowered by leaching the soi1 (a 
very slow process), and the hydraulic conductivity 
may then improve. 

Note 2: Salinity. It is most difficult and often 
impossible to properly assess or rate the conditions 
of undesirable salinity found in the soils of pro- 
posed irrigation projects. The degree or grade of 
salinity may vary widely within short distances, and 
there may be no clear indication of the area 
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occupied by each class. Thus, where a number of 
soi1 profiles are sampled in one soi1 area or mapping 
unit, it is not uncommon to find that the salinity and 
S.A.R. values represent several or a11 of the grades 
recognized in Table 59. Unless a very detailed 
mapping and sampling program is carried out, it is 
impossible to estimate the hectarage occupied by 
each salinity class. 

The soils of the Ste. Rose Map area are classified 
into four irrigation suitability classes based on the 
chemical, physical and related soi1 properties im- 
portant to irrigation suitability. The class ratings 
are summarized in Table 55 and discussed in the 
following section. An estimate of the hectarage of 
the various irrigation suitability classes in the map 
area is given in Table 60. 

TABLE 60 
Estimated Hectarage of the Irrigation Classes 

in the Ste. Rose Map Area 
Class Suitability Hectares Te of Total Area 

I Very good 4 417 .78 
2 Good 66 357 I 1.69 
3 Fair 12 222 2.16 
4 Poor 424 317 14.89 

Total 507 313 89.52 
Water bodies 59 439 10.48 

566 752 100.00 

Class 1 
These are soils of fine sandy loam to clay loam 

texture which have no significant limitations in use 
for irrigation. They have good water holding 
capacity, good permeability, low Salt content, good 
drainage and satisfactory topography. The soils in 
this class are rated very good for irrigation: 

Hectares 7~ of Area 

Tr Turtle River, loam 4 417 .78 

Total Glass I 4417 .78 

Class 2 
These are soils of loamy fine Sand to clay loam 

texture which have slight limitations in use for irri- 
gation. This class includes soi1 limitations (S) such 
as water holding capacity and permeability (g), 
depth of material (b,k), Salt content (a), stoniness 
(r), topographie limitations (T) such as slope and 
pattern; or drainage limitations (D) such as surface 
drainage and depth to water table. The soils in this 
class are rated good for irrigation. 
îD -These are imperfectly drained soils developed on 

medium to moderately fine textured materials. This 
group includes some soils underlain by till. These soils 
have a slight drainage problem due to seasonal high 
water table in some years. 

Hectares c7c of Area 
Ed Edwards, clay loam 2 869 .5 I 
La Lakeland, clay loam 2 208 0.39 
Me Methley, clay loam 17 779 3.13 
Or ‘Ochre River, 

clay loam 2 843 SO 

PI 

R\. 
VI 

2Sb 

HC 
GP 

Plum Ridge, 
very fine sandy loam 16514 2.91 
Reeve, clay loam 329 .06 
Valley River, 
clay loam 454 .08 

Total 42 996 7.58 

-These are imperfectly drained soils developed on 
medium textured materials underlain by till of 
moderately low permeability. These soils have a slight 
drainage problem due to seasonal high water table 
and a slowly permeable till substrare. 

Hectares % of Area 

Hansen Creek, loam 110 .02 
Glenhope, 
very fine sandy loam 21 444 3.78 
Total 21 554 3.80 

Pm 

Vr 

2T 

Bk 

Db 

IL LLCJL clic ,,,,pc”cLL‘y “L‘llllC” J”IIJ “ r ” r r ”* , r ”  “1, 

medium to moderately fine textured materials under- 
lain by sand deposits. These soils bave a slight drain- 
age problem due to seasonal high water table in some 
years and low subsoil moisture retention capacity. 

Hectares $? of Area 

Plumas, 
very fine sandy loam I 491 -26 
Vermillion River, 
clay loam 75 .Oi 

Total 1 566 .27 

-These are well drained medium textured soils. The 
main soi1 limitation is undulating to gently sloping 
topography wjith slopes generally less than 376. 

Hectares Ti of Area 

Banks, 
very fine sandy loam 132 .02 
Durban 
very fine sandy loam 109 .02 

Total 241’ .04 
Total Glass 2 66 357 I I .69 

Class 3 
These are coarse to moderately fine textured soils 

having some unfavourable characteristics that limit 
production and cause management problems under 
irrigation. These include soi1 (S), topographie(T) or 
drainage (D) factors that are more restrictive than 
in Class 2. The soils in this class have fair to 
marginal suitability for irrigation and are classified 
as follows: 

3D -These are imperfectly drained soils developed on 
medium to moderately fine textured materials. This 
group includes some soils underlain by till. These 
soils have a moderate drainage problem resulting 
from a seasonal high water table. 

Hectares % of Area 

GI Glenella, 
very fine sandy loam 1 726 .30 

My McCreary, clay loam 6 484 1.14 
Total 8 210 I .44 

3SqD -These are imperfectly drained soils developed on 
coarse to moderately coarse textured sediments. This 
group includes some soils underlain by medium 
textured till. Their main limitations are rapid perme- 
ability, low water holding capacity and seasonal high 
water table. The soils are: 
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Hectares 70 of Area 

AIS Almasippi, 
loamy sand 1 160 .20 

BO Berlo, fine sand 47 .Ol 
Cb Colby, loamy sand 941 .17 
Lr Laurier, loam sand 200 .04 
Sa Selina, fine sand 145 .03 

Total 2 493 .45 

3SkD -These imperfectly drained soils are developed on 
medium textured sediments underlain by stratified 
coarse to fine textured shale grave]. Their main 
limitations are the rapid permeability of the subsoil. 

Hectares 70 of Area 
Ku Kulish. clay loam 65 .Ol 

Total 65 .OI 

3T -These are well drained soils developed on slowly 
permeable medium textured materials. The main 
limitation is the topographie pattern and the slope 
which is generally greater than 5 per cent. The soils 
are: 

Hectares YO of Area 
E Erickson, loam 443 .08 
W Waitville, 

loam gently rolling 
to moderately rolling 1011 .18 
Total 1 454 .26 
Total Glass 3 12 222 2.16 

Class 4 
The soils in this class are considered to be poor to 

unsuitable for irrigation because of severe drainage 
problems, impermeability of geologic materials, 
salinity, very low water retention capacity, very 
rapid permeability, topography or a combination 
of these problems. The soils in this class are as 
follows: 
4D -These are coarse to moderately fine textured poorly 

Ba(P) 

Cax 
Caxd 

cx 
FOU’) 

Balmoral, 
clay loam, 
(peaty) phase 
Cayer, organic 
Cayer (drained) 
organic 
Crane, organic 
FoIey, (peaty) 
verv fine 
sandy loam 
Glenfields. 
clay loam’ 
Glenfields, 
(peaty) clay loam 
Kircro, organic 
Kerosene Creek, 
loam 
Kilkenny, 
organic 
Magnet, 
clay loam 

Ma(P) Magnet, (peaty) 
clay loam 

Gf 

GV’) 

Kcx 
Ke 

Kx 

Ma 

drained minera1 soils some of which are underlain 
by till. Poorly to very poorlv drained organic soils are 
included in this group. Water tables are at or near the 
surface for most of the growing season and drainage 
improvement for irrigation is considered not feasible. 
The soils are: 

Hectares % of Area 

72 .Ol 
4 783 .84 

194 
39 339 

.03 
6.94 

104 

249 

1 023 
393 

179 

524 

3 341 

846 .15 

.02 

.04 

.18 

.07 

.03 

.09 

.59 

Mcw Macawber, 
organic 

Mh Marsh 
Mlc Melnice, sand 
Mlc(P) Melnice, 

(peaty) sand 
Mn(P) Malonton, 

(peaty) sand 
Mr Mossey River, 

loam 
0x Okno, organic 
Pa Paulson, 

clay loam 
Pi Pineimuta, 

clay loam 
Pi(P) Pineimuta, 

Pn 
(peaty) clay loam 
Pine River, 

Rg 

Sd 
sw 

SWP) 

VP 
VP(P) 

We 

We(P) 

Wi 

Wi(P) 

clay loam 
Ridgley, 
clay loam 
Stead, organic 
Springwell, 
very fine 
sandy loam 
Springwell, 
(peaty) very fine 
sandy loam 
Valpoy, sand 
Valpoy, 
(peaty) sand 
Wentland, 
very fine 
sandy loam 
Wentland, 
(peaty) very fine 
sandy loam 
Weiden, 
very fine 
sandy loam 
Weiden, 
(peaty) very fine 

. . sanay toam 

Total 

1315 .28 
2441 .43 

501 .09 

464 .08 

174 .03 

1 368 .24 
24 .oo 

573 .10 

104 .02. 

67 .Ol 

368 .07 

311 .06 
1 601 .23 

921 .16 

852 .15 
817 .14 

1 102 .19 

1 485 .26 

1 060 

282 

.19 

.05 

.02 119 

66 996 Il .79 

4 Dsh -These are fine textured poorly drained soils that have 
low permeability and high moisture retention capa- 
City. 

Hectares % of Area 
Au Aubrey, clay 297 .05 
Fv(P) Fork River, 

( peaty) clay 70 .Ol 
Mw(P) Mowat, 

(peaty) clay 345 .06 
Pc(P) Partridge Creek, 

(peaty)clay 1 059 .19 

Total 1 771 .31 

4DSr -These poorly drained soils are developed on medium 
textured stony till. The main limitations are water 
tables at or near the surface throughout the growing 
season and excessively stony conditions that do not 
permit cultivation without extensive stone clearing. 

C 
C(P) 

LW’) 

M:(P) 

129 

Clarkleigh, loam 
Clarkleigh, 
(peaty) loam 
Lee Lake, 
(peaty) loam 
Meleb, loam 
Meleb. 
(peaty) loam 

Total 

Hectares % of Area 
18 941 3.34 

16 359 2.88 

85 .02 
7 063 1.25 

35 741 6.30 

78 189 13.79 



4DSv 

EY 

EY(P) 

SO 

SO(P) 

4Sa - 

Wsa) 

La(sa) 

Lu(sa) 

Me(ss) 

M y@) 

Pl(sa) 

Si(sa) 

Tr(sa) 

These poorly drained coarse textured soils have \‘er1 
rapid permeability, low moisture retention capacity 
and have water tables at or near the surface through 
most of the growing season. 

Hectares 9~ of Area 

Eddystone, 
coarse sand 
and grave1 874 .15 
Eddystone. 
(peaty) coarse 
sand and grave1 589 .lO 
Somme, coarse 
sand and grave1 49 .Ol 
Somme, (peaty) 
coarse sand 
and grave1 125 .02 

Total 1 637 .28 

These are imperfectly drained coarse to moderately 
fine textured soils which contain soluble salts in 
suftïcient quantity to affect trop growth. They are 
also affected by high seasonal groundwater. 

Hectares % of Area 

Colby, (saline) 
loamy sand 
Lakeland, 
(saline) clay loam 
Lundar, 
(saline) loam 
Methley, (saline) 
clay loam 
McCreary, 
(saline) clay loam 
Plum Ridge, 
(saline) very fine 
sandy loam 
Sifton, (saline) 
clay loam 
Turtle River, 
(saline) loam 

Total 

109 .02 

819 .14 

43 .Ol 

211 .02 

70 .Ol 

652 .12 

674 .12 

21 .oo 

2 599 .44 

4DSa -These are poorly drained medium to moderately fine 
textured soils which contain soluble salts in sufficient 
quantity to affect trop growth. Water tables are at or 
near the surface throughout the growing season and 
drainage improvement for irrigation is considered 
not feasible. The soils are: 

C(sd 

Gf(sa) 

I;p,sa) 

Clarkleigh, 
(saline) loam 
Glenfields, 
(saline) clay loam 
Clenfields, 
(peaty saline) 
clay loam 

Hectares 90 of Area 

3 518 .62 

2 283 .40 

423 .07 
Ma(ss) Magnet, (saline) 

clay loam 
Mi(sa) Meleb, 

(saline) loam 
Mr(sa) Mossey River, 

(saline) loam 
Sf Saline Flats, 

loam 
Sw(sa) Springwell, 

(saline) very fine 
sandy loam 

We(sa) Wentland, 
(saline) very fine 
sandy loam 

Wi Weiden, (peaty 
(P,sa) saline) very 

fine sandy loam - 
Total 

695 .12 

3 758 .66 

249 .04 

1 556 .27 

117 

220 

205 

.02 

.04 

.04 

13 024 2.28 

4SbD 

Cd 
Kd 
Kd 

4Sbr 

Aa 
Fk 
Hi 
R 

4Sh 

SP 

-These are imperfectly drained moderately coarse to 
medium textured materials underlain by impervious 
shaly clay till within 1 m of the surface. Shallow 
depth to the impervious shale material and periodic 
seasonal high water table are the major limitations 
to their use for irrigation. The soils are: 

Hectares qc of Area 

Crawford, loam 324 .06 
Keld. loam 39 .Ol 
Kelwood, loam 220 .04 

Total 583 _II 

-These are well to imperfectly drained medium tex- 
tured soils underlain by limestone bedrock within I m 
of the soi1 surface. Shallow depth to bedrock and the 
excessively stony condition of these soils are severe 
limitations to their use for irrigation. The soifs are: 

Hectares 9c of Area 

Alonsa, loam 72 .01 
Faulkner, loam I 539 .27 
Hilbre, loam 3 415 .60 
Rock 1 070 .l9 

Total 6 096 1.07 

-These are well drained fine textured soils which have 
low permeability and interna1 drainage problems 
because of their texture and massive structure in 
subsurface horizons. 

Stony Point, clay 
Total 

Hectares % of Area 
430 .08 

430 .08 

4ShD -These are imperfectly drained fine textured soils of 
high water retention capacity and low permeability. 
They are also affected by high seasonal groundwater. 
The soils are: 

Hectares % of Area 

Dn Dauphin, clay I 265 .22 
Fa Favel, clay 145 .03 
Ha Haliez, clay 148 .03 
Mc McClernon, clay 744 .l3 
Md Merridale, clay 557 .lO 
Ng Norgate, clay 685 .12 

Total 3.544 .63 

4Sr -These are well drained soils developed on medium 
textured stony till. The main limitation is excessive 
stony surface conditions which do not permit cultiva- 
tion without extensive stone clearing. The soils are: 

Fd Fairford, loam 

Hectares 

62 775 

C/c of Area 

1 1.07 
1s Isafold, loam 45 776 8.20 

Total 108 551 19.27 

4SrD -These are imperfectly drained soils developed on 
medium textured stony till. High seasonal watertable 
and excessive stonysurface conditions limit these soils 
for irrigation use. The soils are: 

Hectares Yo of Area 

In Inwood, loam 62 775 11.07 
Lu Lundar, loam 45 776 8.20 

Total 108 551 19.27 

4SvD -These are imperfectly drained soils developed on 
coarse sandy and gravelly materials. They have very 
low water holding capacity, very rapid permeability 
and are affected by high seasonal groundwater. 
These soils are: 

Hectares % of Area 

Bd Beaverdam, coarse 
sand and grave1 1 705 .30 
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Gr Garrioch, coarse 
sand and grave1 3 240 .57 

Kg Kergwenan, coarse 
sand and grave1 578 .lO 

Sv Shergrove, coarse 
sand and grave1 1.042 .18 

Total 6 565 1.15 

4svq -These are well drained gravelly soils which have very 
low water holding capacity and very rapid perme- 
ability. The soils are: 

Ag Agassiz, coarse 
sand and grave1 

Eb East Bay, coarse 
Sand and grave1 

Gux Gunton, coarse 
sand and grave1 

Lyx Leary, coarse 
sand and grave1 

Sb Sand beaches, 
sand and cobbles 

Hectares 70 of Area 

4 225 .75 

194 .03 

568 .10 

2 638 .47 

3938 .69 

Total Il 563 2.04 

4Tg -These are well drained soils developed on medium 
textured till. The topography of the soi1 area exceeds 
5 per cent and reaches 15 per cent in some amas. 
Irrigation is not feasible in those areas with the higher 
sloping topography. The soils are: 

Hectares % of Area 

Cv Clarksville, 
clay loam 131 .02 

Er Eroded Slopes, 
loam to clay loam 207 .04 

Wd Waitville loam strongly 
rolling to hilly 2509 A-4 

Wp Wapus, loam 245 .04 
Total 3092 .54 
Total Class 4 424 317 74.89 

Irrigation Requirement 
The climatic data presented in Part 2 indicate that 

the Ste. Rose map area is generally suitable for a 
wide range of crops. Moisture on the average is not 
a limiting factor in the production of these crops. 
However probabilities are, that at some period 
during the growing season there may be insufficient 
available moisture to maintain maximum produc- 
tion of good quality farm crops. 

Good yields of farm crops cari be maintained or 
improved upon by proper management and fertility 
practices without irrigation in most years. Esti- 
mated irrigation requirements are not available for 
the Ste. Rose map area. However, under the 
climatic conditions of this area, the seasonal 
irrigation requirement is expected to be low for 
most crops in most years. “Short term” peak 
requirements of water during dry periods may 
however be quite high. If irrigation facilities are 
established, provision must be made to dispose of 
surplus rainfall by providing adequate drainage. 

Risk analyses of weekly and seasonal climatic 
data for irrigation on medium textured soils (stor- 
age capacity of 12.5 cm, consumptive use factor 
1 .O) indicate that seasonal irrigation requirements 
range from lows of 0.0 cm at Winnipeg and 
Brandon and 1.25 cm at Morden to highest 

estimated values of 30 cm at Winnipeg, 32.5 cm at 
Brandon and 38 cm at MorderGs. The probability of 
requiring the lower amounts of supplemental mois- 
ture are much higher (50 to 75 per cent) than the 
chances of needing the higher amounts of supple- 
mental moisture (1 to 10 per cent) in any given year. 
It is expected that the irrigation requirements for 
the Ste. Rose map area lie between the data 
presented for the Brandon and Winnipeg area. 

FORESTRY 
Early access to the Ste. Rose map area was 

mainly via water routes established during the’fur 
trade. As much of the forest caver in the map area 
consisted of marginally productive hardwood 
stands, utilization of this resource was mainly for 
shelter and fuel. More productive forests found on 
the Riding Mountain and along the north shores of 
Lake Manitoba and the shorelines of Lake Winni- 
pegosis were exploited later in response to demands 
created by agricultural settlement. 

Agricultural settlement of the Ste. Rose map area 
occured initially during the period 1870 to 1900, on 
the open fertile soils surrounding Dauphin Lake. 
This settlement stimulated lumber production and 
logging took place from licenced berths on the 
north slopes of the Riding Mountain from 1893 to 
1906, producing about 2,000,OOO ft. b.m. per year26. 

Shortly after the railroad reached Westbourne 
near the south end of Lake Manitoba, a steamboat 
built in the Whitemud River provided access for 
some lumbering activity on the shores of Lake 
Manitoba. Similarily, completion of the railway to 
the Town of Winnipegosis in 1897 opened up the 
forest resources of Lake Winnipegosis. Lumber 
berths were granted covering large areas of good 
white spruce saw timber along shorelines and 
islands mainly to the north of the Ste. Rose map 
area. 

Following 1900, agricultural settlement extended 
onto the stony bush covered soils in the northeast 
and eastern portions of the map area. The forest 
caver of this area, being only marginally productive, 
was used locally, mainly for log dwellings, live- 
stock shelter and fuel supplies. As settlement took 
place, the bush caver of this area proved to be one of 
the factors limiting early agricultural development. 

Xoligado, M.C., Baier, W. and Sly, W.K. 1968. Risk Analysis 
of Weekly Climatic Data for Agricultural and Irrigation Plan- 
nina. Brandon. Manitoba, Tech. Bull. 34, Morden. Manitoba. 
Te&. Bull. 35, and Winnipeg, Manitoba, Tech. Bull. 36: 
Canada Department of Agriculture, Ottawa. 

26Anon. 1956. Forest Resources Inventory 1956. Report No. 3, 
Lowlands South Forest Section. Manitoba Department of 
Mines and Natural Resources, Forest Service. 

s’Anon. 1956. Forest Resources Inventory 1956. Report No. 4, 
Mountain Forest Section, Manitoba Department of Mines 
and Natural Resources, Forest Service. 
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Forest Conditions 

Area and Volume qf Forests 
Forest statistics are available for Forest Manage- 

ment Unit 44 as established by the Manitoba 
Department of Mines Resources and Environ- 
mental Management28. This area covers the north- 
ernmost townships in ‘the Ste. Rose map area 
(Figure 64). There are no specific data available for 
the remainder of the Ste. Rose map area as it lies 
outside of the designated provincial forest zone. 
Approximately three quarters of the Ste. Rose map 
area is forested. The southern half of the map area is 
covered by stunted non-commercial hardwood 
stands composed mainly of aspen. The mixed 
woods forest on the north slope of Riding Moun- 
tain, although the most productive within the map 
area, has been managed within the National Parks 
system since 1930 and is not available for commer- 
cial forestry. Regional plant successional trends 
favour mixed woods stands in the northern half of 
the map area. Although hardwood forest domi- 
nates much of this area, the proportion of soft- 
woods increases along lakeshores and towards the 
northern margin of the map area. Recent forest 
statistics for FMU 44 indicate that the proportion 
of the area classified as productive forests ranges 
from 41 to 60 per cent with local areas along the 
shorelines of Lakes Manitoba and Winnipegosis 
ranging up to 80 per cent, Mean annual increments 

for the portion of the Ste. Rose map area within 
FMU 44 range from 0.8 to 2.1 CU. meters/ hectare/ 
year. 

The net merchantable volume by tree species 
within FMU 44 is shown in Table 61. Approxi- 
mately one-half of MU 44 occurs in Ste. Rose map 
area SO these statistics are only an indication of the 
actual forest volumes. The dominante of hard- 
woods is evident from Table 6 1 as about 73 percent 
of the merchantable volume is composed of hard- 
woods. Approximately 80 per cent of the hardwood 
volume consists of immature trees of small dia- 
meter. The remainder of the map area except for the 
Riding Mountain area is characterized by lower 
volumes. 

Forest Utilization 
The forests are utilized at the present time to 

satisfy local demands for fente posts and fuelwood. 
Some lumber is produced by small sawmills, several 
of which are portable. White spruce and jack pine 
are favoured for lumber and spruce and tamarack 
are used for fenceposts. Al1 species of smaller 
dimension are used for fuelwood. 
Ecological Conditions 

The Ste. Rose map area lies within the southern 
part of the boreal forest region of Canada. The 
distribution of vegetation is shown in Figure 10 and 
the vegetative characteristics of the various sections 
are described in Part 2 under Vegetation. 

zsKotowycz, A.J., M. Kaye, C.D. Rannard, R. Lamont, C.J. 
Jeffery and R.O. Regan, 1975. The Forests of Manitoba, 
Forestry Team. Manitoba Dept. of Mines, Resources and 
Environment Management. Winnipeg. 82pp. 

TABLE 61 
Distribution of Net Merchantable Volume in 100’s Cubic Feet 

Forest Management Unit 44 
Forest Type 
and Species 

Cutting Glass Total 
3 4 and 5 

(intermediate age) (mature and overmature) 

SOFTWOODS 
Jack pine 
Black spruce 
White spruce 
Balsam fir 
Tamarack 

TOTAL SOFTWOODS 

27.310 30.610 57.920 
16,130 7.540 23.670 
I 3,420 8,240 2 1,660 

360 60 420 
1,120 130 1,250 

58,340 46,580 104,920 

HARDWOODS 
Trembling aspen 203.870 42,530 246,400 
Balsam poplar Il.950 3,740 15,690 
White birch 3,000 5,350 8,350 
Other 2,300 2,250 4,550 

TOTAL HARDWOODS 222.120 53.870 274,990 

TOTAL 
WOOD VOLUME 279,460 100,450 379.910 

‘Kotowycz, A.J., M. Kaye, C.D. Rannard, R. Lamont, C.J. Jeffery and R.O., Regan. 1975. The Forests of Manitoba. Forestry Team. Manitoba Dept. of 
Mines Resources and Environmental Management Winnipeg. 82 pp. 

2Approximately one half of this Management Unit occurs outside the Ste. Rose Map area. 
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Two ecologically significant regions are identi- 
fied in the map area on the basis of the response of 
vegetation to macroclimatic conditions?9,30. In the 
southern part of the map area, no native conifers 
occur and this region cari becharacterized as aspen- 
oak parkland (Region ?Sd). Some excessively to 
well drained soils still display the original mixed 
grass prairie. This region is equivalent to the Mid 
boreal-temperate (MBt) climatic region character- 
ized by dominantly, Black soils (Figure 9). Under 
the cooler more humid conditions found at higher 
elevations on Riding Mountain white spruce occurs 
naturally, resulting in a forest caver of mixed 
deciduous and coniferous species, (Region 5Sn). 
This region is equivalent to the Low Boreal (LB) 
climatic region characterized by Luvisolic soils 
(Figure 9). Although white spruce occur in the 
northern part of the map area, also classified as 
Region 5Sn, its distribution has been very much 
affected by fire history. Fires favour the establish- 
ment of aspen and have largely eliminated spruce 
from the forests of this region. If these stands are left 
undisturbed, white spruce Will seed in and gradually 
take over the entire stand. This region corresponds 
to the High Boreal temperate (HBt) climatic region 
in which Dark Gray Chernozemic and Eutric 
Brunisolic soils are dominant (Figure 9). 
Regeneration Practices 

A number of factors influence the method of 
establishing tree seedlings, but probably the most 
important are soi1 type, soi1 moisture, relief and 
aspect. These environmental factors control the 
kind of species that cari be grown on a particular site 
in a given climatic zone. They also determine the 
vigour and kind of competing vegetation that Will 
be present. Cutting method, time elapsed since 
cutting and the availability of tree seed Will govern 
the practices to be used to establish a future forest 
stand. 

In recent years, a number of studies have been 
carried out in various parts of Manitoba to 
determine how these factors influence reproduc- 
tion and growth of regeneration31,32,33,34,35. Based 
on the results of these studies, regetieration prac- 
tices are described briefly for each commercially 
important tree species. 

Softwood species may be regenerated from seed. 
either from natural sources or applied artificially or 
by planting. Ground preparation on all but very dry 
or wet sites is essential for seedlings to survive in 
adequate numbers. Ground preparation or scarifi- 
cation consists of the removal or disturbance of the 
organic surface horizons to expose the underlying 
minera1 soil. This provides a seedbed favourable for 
the germination of tree seeds and a habitat with 
reduced vegetative competition in which the seed- 
lings cari develop at an optimum rate. During 
scarification by mechanical means, tare must be 
taken not to remove a11 of the thin top soi1 horizon 
and not to create trenches where water may collect 
or initiate erosion. 

White spruce regeneration cari be obtained natur- 
ally from seed after modified clear cutting or partial 
cutting of the original stand on dry and fresh sites 
provided the seedbed is prepared immediately after 
the tut. On moist sites in the High Boreal-temperate 
region, regeneration proceeds naturally although 
vegetative competition is greater. If the seed source 
is removed by clear cutting, or the stand did not 
contain spruce, the scarified areas Will have to be 
planted or seeded. In general, planting is the most 
successful method of establishing white spruce after 
clear cutting or fire. 

Favourable seedbeds for black spruce are usually 
present on wet and very wet sites in the High Boreal- 
temperate region. On moderately fresh to very 
moist sites throughout this region, some form of site 
treatment must be undertaken to provide a favour- 
able seedbed. If a seed source is lacking on wet sites, 
black spruce may be planted on overturned fur- 
rows. Sometimes burning is required to remove 
slash piles which caver good seedbeds. 

Jack pine regeneration may be obtained on dry 
and fresh sites throughout the High Boreal-temper- 
ate region usually by scarification after clear cutting 
and scattering seed-bearing cones on the seedbed. 
On very dry sites regeneration may be obtained by 
scattering cones on an unprepared seedbed, but 
planting furrows is usually more successful. On 
moist sites, scarification in preparation for seeding 
or planting should be more thorough than on fresh 
sites because of more vigorous vegetative competi- 
tion. 

Trembling aspen regenerates well from suckers 
after clear cutting or after light or moderate fire36. 

?“McCormack, R.J. 1970. Land Capability Classification for 
Forestry. The Canada Land Inventory Report No. 4, 2nd 
Edition. Department of Regional Economie Expansion. 

‘“Zoltai, S.C. 1969. Land Capability for Forestry, Dauphin Lake 
Map Sheet Area, 620 Lands Directorate, Environment Canada. 

3rRowe, J.S. 1955. Factors influencing white spruce reproduc- 
tion in Manitoba and Saskatchewan. Canada Department of 
Northern Affairs and National Resources, Forestry Branch. 
Forest Research Division Technical Note No. 3, 1955. 

r!Jarvis, J.H., G.A. Steneker, R.M. Waldron, J.C. Lees. 1966. 
Review of silvicultuml research. White Spruce and trembling 
aspen caver types, Mixed Forest Section, Boreal Forest 
Region, Alberta-Saskatchewan-Manitoba. Forestry Branch, 
Departmental Publication No. 1156, 1966. 

‘)Jarvis, J.M. and J.H. Cayford, 1967. Effects of partial cutting, 
clear-cutting and seedbed treatment on growth and regenera- 
tion in black spruce stands in Manitoba. Woodlands Review, 
August, 1967, p. 3-6. 

JJCavford. J.H.. Z. Chrosciewicz and H.P. Sims. 1967. A review 
of silvicultural research in jack pine. Canada Dept. Forestry 
and Rural Development, Forestry Branch, Departmental 
Publication No. 1173, p. 255. 

35Tucker, R.E., J.M. Jarvis, R.M. Waldron. 1968. Earlysurvival 
and growth of white spruce plantations, Riding Mountain 
National Park, Manitoba. Forestry Branch Departmental 
Publication No. 1239, 1968. 

r6Jarvis, J.H., G.A. Steneker, R.M. Waldron, J.C. Lees. 1966. 
Review of silvicultural research. White’Spruce and trembling 
aspen caver types, Mixed Forest Section, Boreal Forest 
Region, Alberta-Saskatchewan-Manitoba. Forestry Branch, 
Departmental Publication No. 1156, 1966. 
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Studies indicate that soi1 temperature is an impor- 
tant factor in the formation of suckers. In general, 
burning of heavily tut areas increases the number of 
suckers because of the increased heat absorption of 
the blackened soi1 surface. Repeated severe fires 
weaken the species and eliminate the aspen entirely. 
Cutting and heavy grazing may destroy a11 new 
suckers depleting the food supply in the roots SO 
that suckering cesses. 

Balsam poplar, like aspen, regenerates well from 
suckers. The- suckering habit of this species is 
similar to that of aspen. Suckering takes place after 
clear cutting, appearing late in summer and growing 
very rapidly, sometimes outgrowing aspen. Repro- 
duction from seed is important in areas such as 
recently deposited alluvium where the species did 
not occur before. 
Choice qf Native Species 

Species occurring naturally in a vegetational zone 
on certain soils should be grown on those soils. 
When introducing a new species into a vegetational 
zone, the following observation appears to be true: 
a species cari be introduced with a good chance of 
success into a neighbouring zone. Introducing 
species across two vegetational zones cari be suc- 
cessful if the individual trees receive special atten- 
tion, as irrigation, shelter, or repeated cultivation. 
This observation, although not tested in this area, is 
evidenced by small scale plantings near farmsteads. 

White spruce which occurs naturally in the High 
Boreal-temperate and the Low Boreal region cari be 
grown with the prospect of good success in the Mid 
Boreal-temperate region. Jack pine and black 
spruce may be grown on suitable soils in the High 
Boreal-temperate region where they do not occur 
naturally. However, chances of success for their 
growth in the Mid Boreal-temperate region are 
slight unless they receive special attention as 
ornamental or shade trees. 

Forest Land Use Capability Classification 
The soils of the Ste. Rose area were classified 

according to their capability to produce forest 
crops. The best forest lands are those capable of 
producing the greatest volume of a variety of 
regionally adapted species, and the poorest lands 
are those capable of supporting low volumes of a 
few species. Medium classes produce moderate 
volumes of several species, or cari grow relatively 
high volumes of a few species only. 

Mensuration of the forests in the Ste. Rose map 
area was carried out during the Canada Land 
Inventory forest capability study of the Dauphin 
Lake map sheet37. Productivity measurements were 
obtained from the best observed stands and indivi- 
dual trees on the major soi1 types within the map 
area or in the immediate vicinity. These produc- 
tivity figures are extrapolated to similar soi1 types 
for which mensurational data do not exist by 
employing the forest capability maps for this part of 
Manitoba and the Ste. Rose soi1 map. 

The forest land use capability was expressed in 
seven classes. Each class is characterized by a range 
of mean annual increment in gross merchantable 
cubic metres ofwood volume per hectare, as defined 
by the Canada Land Inventory programxs. Sub- 
classes, based on factors that limit tree growth, 
follow the Canada Land Inventory definitions. 
Subclass symbols, when shown always represent a 
limitation to growth and are used only when the 
limitations they represent affect the class level. 
When the limitations are advantageous or not 
severe enough to affect the class level, they are not 
shown. The subclass definitions are as follows: 
Climate 
Denotes a significant adverse departure from what 
is considered the median climate of the region, that 
is, a limitation as a result of local climate; adverse 
regional climate is expressed by the class level. 
Subclass A Droughty or arid conditions as a result 

of climate. 
Subclass C A combination of more than one cli- 

matic factor or when it is not possible 
to decide which of two or more fea- 
tures of climate is significant. 

Subclass H Low temperatures or short growing 
season. 

Subclass U Exposure. 
Soi1 Moisture 
Denotes a soi1 moisture condition less than opti- 
mum for the growth of commercial forests but not 
including inundation. 
Subclass M 

Subclass W 

Subclass X 

Deficiency of soi1 moisture during at 
least part of the growing season. Defi- 
tient moisture is generally due to the 
coarse texture of the soil, shallowness 
of soi1 over bedrock, or slope. 
Excess of soi1 moisture during at least 
part of the growing season. Excess 
moisture is generally due to slow inter- 
na1 drainage caused by fine texture of 
the soil, either on the surface or in 
layers, high water table in depressions, 
or low surface slope gradients. 
A pattern of “M” and “W” too inti- 
mately associated to map separately. 

Permeability and Depth of Rooting Zone 
Denotes limitations of soi1 permeability or physical 
limitation to rooting depth. 
Subclass D Physical restriction to rooting caused 

by dense or consolidated layers other 
than bedrock. 

Subclass R Restriction of rooting zone by bed- 
rock. 

JTZoltai, SC. 1969. Land capability for forestry of the Dauphin 
Lake map sheet 620. Lands Directorate, Environmental 
Canada. 

J*McCormack, R.J. 1970. Land capability classification for 
forestry. Report No. 4, 2nd Edition. Department of Forestry 
and Rural Development. 
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Soi1 Factors 
Denotes factors of the soi1 which individually or in 
combination, adversely affect growth. 
Subclass F Insufficient supply of nutrients for 

optimum growth. 
Subclass 1 Periodic inundation by rivers and 

lakes. 
Subclass L Nutritional problems associated with 

high levels of carbonates. 
Subclass N Excessive levels of soluble salts in the 

soil. 
Forest capability in the Ste. Rose map area is 

affected by over-riding climatic limitations. The 
fairly short growing season, low precipitation, 
occasional droughts and fairly high evapotranspira- 
tion combine to make Class 3 the highest rating in 
the area. Locally, under unusually favourable 
conditions the productivity may be one class higher. 

In addition to climatic limitations, various com- 
binations of soi1 and landscape features affect forest 
productivity in the Ste. Rose map area. One of these 
conditions is associated with the occurrence of free 
lime carbonate in the soils. Aside from the Luvisolic 
soils in the Riding Mountain, virtually a11 soils in 
the map area contain free CaC03 and are calcium 
saturated. The condition is extreme in the case of 
extensive areas of soils of the Isafold, Garson, 
Plum Ridge and Lakeland associations developed 
on extremely calcareous (>40% CaC03) parent 
materials. 

The effect of such high levels of carbonates is to 
restrict soi1 profile development and inhibit the 
decomposition of non-calcareous rock fragments. 
In addition, accumulation of organic matter is 
restricted to a much shallower depth than for less 
calcareous soils. ùrganic matter is largely concen- 
trated in the surface 15 cm in soils of the Isafold, 
Lundar, Fairford, Inwood, Plum Ridge and Lake- 
land series. In contrast, organic matter accumulates 
to greater depths in soils developed on less cal- 
careous parent materials, such as the Dauphin, 
Waitville and Clarksville soils. 

In addition to its effect on soi1 morphology high 
levels of free lime are associated with nutritional 
problems which are not SO evident in cultivated 
agricultural crops receiving annual applications of 
nutrients required for plant growth. 

Calcium is an essential plant nutrient for tree 
growth, but excessive amounts of lime carbonates 
in a soi1 may aggravate or disturb the soi1 nutrient 
balance through the activity of the CaC03 and the 
associated soi1 pH. At pH levels above 5.5, phos- 
phates are adsorbed on to clay surfaces making 
them somewhat unavailable to plants. With increas- 
ing pH, phosphate solubility is gradually controlled 
by reactions with calcium in which it is adsorbed on 
to calcite crystals and precipitates in a form that is 
mostly unavailable. In addition to reaction with 
phosphates, excess lime may induce deficiencies in 
iron, manganese, copper, zinc and boron. 

Other soi1 factors affecting forest capability in the 
Ste. Rose map area are associated with soi1 
drainage, soi1 salinity and restrictions to rooting 
depth resulting from dense soi1 materials or bed- 
rock. Seasonal soi1 moisture deficit limits forest 
growth on well drained Sand and grave1 ridges and 
soi1 moisture excess limits productivity on most 
poorly drained soils. Local occurrences of soluble 
salts prohibit tree growth and minor areas of clay 
textured soils and local areas of limestone bedrock 
near the surface restrict rooting depth and reduce 
productivity. 

Soi1 Capability ,for Forestr)> 
A summary of forest land capability @lasses and 

subclasses occurring within the Ste. Rose area is 
presented in Table 62. A description of the soils and 
their properties affecting capability is given in the 
following section. 

Class 1 
On these lands there are no important limitations 

to the growth ofcommercial forests. The productiv- 
ity is greater than 7.8 cubic metres per hectare per 
year. No soils in the Ste. Rose area are listed in this 
class. 

Class 2 
On these lands there are slight limitations to the 

growth of commercial forests. Productivity is 
between 6.4 and 7.7 cubic metres per hectare per 
year. No soils in the Ste. Rose area are listed in this 
class. 

Class 3 
Lands in this class have moderate limitations to 

the growth of commercial forests and have gently 
sloping to rolling relief, are well to imperfectly 
drained, have good water-holding capacity and are 
high in inherent fertility. Productivity is between 5.0 
and 6.3 cubic metres per hectare per year. 

Subclass 3a Soi]s in this class are developed on well to 

Bk 
cv 
Db 
E 
w 
Wd 

moderately well drained moderately calcareous 
medium textured till or thin medium textured 
lacustrine sediments overlying till. These soils 
occur at higher elevations on the Riding Moun- 
tain where cool, humid climatic conditions 
enable growth of moderately good mixed forest 
stands. Moisture supply is adequate throughout 
the season and nutrient balance is favourable for 
white spruce and aspen. These soils are: 

Extent (ha) % of Area 
Banks 132 .02 
Clarksville 131 .02 
Durban 109 .02 
Erickson 443 .08 
Waitville 1011 .18 
Waitville, 
strongly rolling 
to hilly 2 509 .44 
Total 4 335 .76 
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TABLE 62 
Summary of Soils Showing Their Major Characteristics 

and Their Interpreted Classification for Forestry 

Aa Al0IIsa Loam 

Ag Agassiz Coarse sand and grave1 - 

AIS Almasippi Loamy sand - 

AU Aube) Ch) - 

h(P) BdltlOd Clay loam Peat) 

Bd Beaverdam Coarse sand and grave1 ~ 

Bk Banks Very fine sandy loam - 

BO Berlo Fine sand 

C Clarkleigh Loam 

C(P) Clarkleigh Loam Peaty 

C(%i) Clarkleigh Loam Saline 

GX CE+)UX Organic 

C.%Xd Cil)=3 Organic Drainea 

Cb Colby Loamy band -. 

Cb(sa) Colby Loamy sand Saline 

Cd Crawford LoXll 

CV Clarksville Clay loam - 

CX CMK Organic 

Db Durban Very fme sandy loam - 

Dtl Dauphin Clay - 

E Erickson Loam 

Eb East Bay Sand and gral el - 

Ed Edwards Clay loam 

Er Eroded Slopes Loam to clay loam - 
Complex 

EY Eddystone Couse sand and grave1 - 

EY(P) Eddystone Coarse sand and Peaty 
grave1 

Fa Favel Clq 

Fd Fairford Loam - 

Fk Faulkner Loam 

FoCPI Foley Very fine sandy loam Peaty 

Fv(P) Fork River Clay Peaty 

Gf Glenfields Clay loam - 

GIP) Glenfields Clay loam peaty 

Gf(sa) Glenfields Clay loam Saline 

Gf(P)(sa) Glenfields Clay loam Pcaty. 
saline 

GI Glenella Very fine sandy loam - 

GP Glenhope Very fine sandy loam - 

Gr Garrioch Coarse sand and grave1 - 

Gux Gunton Coarse sand and gravel- 

Ha Halicl Clay 

HC Hansen Crack Loam - 

Hi Hilbre Loam 

In Inwood Loam 

Ir Isafold Loam 

K Keld Clay loam 

KCX Kircro Organic - 

Kd Kelwood Loam - 

Ke Kerosene Creek Loam 

Kg Kergwenan Coarse sand and grave1 - 

KU Kulish Clay loam 

KX Kilkenny Organic 

La Lakeland Clay loam 

La(sa) Lakeland Clay loam Saline 

LUP) Lee Lake Loam Peaty 

Lr Laurier Loamy sand 

LU Lundar Loam 

Lu(sa) Lundar Loam Saline 

Wcll 

Weil 

Imperfecr 

P00r 

Poor 

Imperfcct 

Weil 

Imperfcct 

Poor 

Poor 

Poor 

Very poor 

Poor 

lmperfect 

Imperfect 

Imperfect 
Weil 

Very POUF 

Weil 

Imperfèct 

Weil 

Weil 

Imperfect 

Weil 

Poor 

Poor 

Rego Hlack 

Orthic Black 

Glqed Carbonatcd Rego Black 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Cleysol 

Gleyed Dark Gray 

Orthlc Dark Gra) 

Gleyed Dark Gray Lu\uol 

Carbonated Rego Humic Gleysol 

Carbonated Rcgo Humic Gleysol 

Carbonatcd Rego Humic Gleysol 

l‘erric Meslsol, Terric Humic Meslsol 

l-cric Mesisol. Terric Humic Mrsisol 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rcgo Black 

Gleyed Black 
Orthic Gray Luvisol 

Terric M&ol. Terri~ Humx Mesisol 

Orthic Dark Gray 

Gleyed Rego Black 

Orthic Dark Grq 

Orthic fllack 

Gleyed Cumulic Regorol 

Gray Luvisol. Dark Gray. Black, 
Orthic Regosol 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleyrol 

72 .Ol 

4 225 .75 

I 160 .20 

297 .05 

72 .Ol 

I 705 .30 

132 .02 

47 .Ol 

18 941 3.34 

16 359 2.88 

3 518 .62 

4 783 .84 

194 .03 

941 .17 

109 -02 

324 .06 

131 .02 

39 339 6.94 

109 .02 

I 265 .22 

443 .08 

194 .03 

2 869 .5l 

207 .04 

6LR 

~MI 
3b 

SW 

5WL 

4b 

3a 

4b 

JW, 

7W, 
ni 

7W 

7W 

3b 

7x 

4c 

3a 

7%’ 

3a 

4D2 

3a 

5M 

4a 

7MU 

x74 

589 

.l5 

.lO 

7W 

7w 

Imperfect Gleyed Black Solonetï 145 .03 5D 
Weil Degraded Eutric Bruniaol 62 775 II.07 4L, 

Imperfect Gleyed Dark Gra> l 539 .27 4LI 
Poor Carbonated Rego Humx Gleysol 104 .02 5w 

Poor Rcgo Humic Gleysol 70 .Ol 7W 

Poor Carbonated Rego Humic Gleysol 249 .04 7W, 
Poor Carbonated Rego H~~IC Gleysol I 023 .18 7W, 
Poor Carbonatcd Rcgo Humic Gleysol 2 283 .40 7x 

Poor Carbonated Rego Humic Gleysol 423 .07 7N 

Imperfect 
Imperfect 

Imperfect 

Weil 

Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

Orthic Dark Gray. Orthlc Dark 
Gray LU\IS~~ 

Gleyed Rego Black 

Gleyed Cumulic Regosol 

Degraded Eutric Brunisol 

Gleyed Dark Grq 

Rego Black 
Orthic Sombric Brunisol 

Terric Mesisol. Terric Humic Mesiaol 

Gleyed Rego Black 

Carbonated Rego Humic Gleysol 

Gleyed Dark Gray 

Gleyed Cumulic Regosol 

Terric Mesic Fibrisol. Terric Fibric 
Mesisol. Terric Fibrisol 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

Carbonated Rego Humic Gleysol 

Gleyed Black 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 

I 726 .30 5L, 
21 444 3.78 SL, 

3 240 .57 5MW 

568 .IO 5M, 

Imperfect 

Imperfect 

Weil 

Imperfect 

Weil 

Imperfect 

Very poor 

Imperfect 

Poor 
lmperfect 

Impetfect 

Very poor 

148 .03 4D, 

If0 .a2 4a 

3415 .60 4L, 
49 996 8.82 4LI 
45 776 8.20 5Ll 

39 .Ol 6F 

393 .Ol 7W 

220 .04 4c 

179 .03 JW 
578 .lO 4b 

65 .Ol 4a 

524 .09 7WF 

Imperfect 

lmperfect 

P00r 

Imperfect 

Imperfect 

Imperfect 

2 208 .39 5L, 

819 .14 7N 

85 .02 5WL 

200 .04 3b 

69681 12.29 51., 

43 .Ol 7N 
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TABLE 62 (continued) 

Lyx 

Ma 

Ma(t’) 

Ma(a) 

MC 

MN 

Md 

MC 

Me( sa) 

Mh 

MI 

Ml(P) 

Ml(m) 

MIC 

Mlc(Pt 

Mn(P) 

Mr 

Mr(sa) 

Mw(P) 

My 

My(sa) 

Ng 
Or 

0X 

t.car> Coarae sand and grave1 

Magne( Ctay loam 

MagIlet Clay loam 

MagIlet Ctay loam 

McClernon Clq 

Macawbcr Organic 

Meriidalc Clq 

Melhle) Ctay foam 

Methlq ctay loam 

Morsh Mucky toam 

Meleb Loam 

Meteb Loam 

Mclcb Loam 

Melnice Sand 

MCltlICC Sand 

Malonton Sand 

Mossev Rêver Loam 

Moasey River Loam 

Mowa1 ctay 

MCCKZK) Cla? toam 

MCCrear) Ctaq loam 

i\«rpatc CIa! 

Ochrc Rivet Cla) toam 

Okno OrgXliC 

Saline 

PGlt> 

Satine 

Peat) 

Pal) 

Saline 

kW) 

SalIne 

Pa 
PC(P) 

Pi 

Pi(P) 

PI 

PI(a) 

Pm 

Pn 

R 

Rg 
Ri 

Sa 

Sb 

Pautson 

PartrIdge 
Creek 

Pineimuta 

Pinelmuta 

Cta) loam 

CIa) 

CIa) toam 

Clay toam 

Plum Ridge Ver? fine sandy loam 

Plum Ridge Very fine sandy toam Salme 

Plumas Ver) fine sandy toam 

Pinc River Clay loam 

Rock Outcrop ~~ -. 

Rldget) Clay toam 

RC0C Clay loam 

Sclina Fine sar;d 

Sand Beache, Sand and cobbles ~ 

Sd Stead OIp& 

Si(a) SIrton Clay toam satine 

Sf Saline Flats Loam 

SO 

SO(P) 

SP 
sv 

SW 

Sw(P) 
Sw(sa) 

Tr 

Tr(sa) 

VI 

VP 
VP(P) 
Vr 

Somme Coarse sand and gravel--- 

Somme Coarse sand and Pc+ 
grave1 

Ston) Point ctq 

Shcrgrove Coarse sand and grave1 ~ 

Springwell Very fine sandy loam ~ 

Springwett Very fine randy toam Peat) 

Springwell Ver) fine sandy toam Satine 

W 

Wd 

Turtle River 

7.urtle River 

Vattey River 

Valpoy 

vatpoy 

Vermillion 
River 

Waitvifle 

Waitvitle 

Loam 

L0am 

Ctay loam 

Sand 

Sand 

Ctay loam 

Saline 

P&) 

Loam 

Loam 

.- 

Strongl} 
rolling ta 
hilty 

Weil 

l’oc r 

f’oo r 

P0«r 

Imperlect 

Very poor 

tmpcrrcct 

Imperlecr 

Imperlecr 

VU) pooi 

Pool 

Pool 

P0«r 

f’oo r 

f’oor 

f’oo r 

POOi 

P«c I 

Poor 

tmperlcct 

tmpcrlcct 

Impcrfcct 

tmperrcci 

very poo, 

Orth~c Dark Gray, Dark Gray Luvi,ol 

Carbonated Rego Humic Gleysol 

<‘arbonated Rcgo Humic Gleysol 

C‘arbonated Rego Hum~ Gleysol 

<ilc)ed Rego Black 

f ! pic Mesisol 

Glqcd Black 

Gtc)cd Carbonated Rego Black 

Glqed Carbonated Rego Black 

Carbonated Rego Gleysot. Rego Glcysol 

Carbonated Rego Humic C&ol 

Carbonated Rego Humic Gleysol 

<‘arbonaled Rego Humic Gley>ol 

C‘arbonated Rego Humic Gleysol 

C.arbonated Rego Humic Gleysol 

(‘arbonated Rego Humic Gteyrol 

Carbonated Rego Gleysol 

<‘arbonated Rego Gteysol 

Kego Humic Gleyaol 

Gleyed Carbonated Rego Btack 

Glcyed Carbonated Rcgo Btack 

Glcyed Carbonated Rego Btack 

C;ic)cd Rego Btack 

I err,c Mesiaol. Terri~ Me~c Flbrlsol. 
I cric Ftbnc Mesisot. Terri~ Flbrisol 

(‘arbonated Rego Gteysol 

Kego Humlc Gleysot 

2 638 .47 SM, 

3 341 .59 7WL 

X46 .I5 7WL 

695 .f2 7N 

744 .l3 4D, 

1315 .2X 7w 

557 .lO 4D, 

17 779 3.13 SL, 

211 02 7% 

2 441 .43 7WI 

7 063 1.25 7W 

3s 741 6.30 5WL 

3 758 .hb 7x 

501 .09 7W 

464 .0X 7w 

174 .03 5W 

I 36X .24 7w 

249 04 7WN 

345 .Oh 7w 

6 484 1.14 SI.> 

70 .Ol 7N 

685 .t2 4D, 

2 843 .50 4c 

24 00 5W 

573 .to hW 
I 059 19 5W 

Pa»r C‘arbonated Rego Humic Gteysot 

Pa«r Carbonated Rego Humic Gleysol 

tmpcrtecl Gleysd Carbonated Rego Black 

Imperlrct Gleyed Carbonated Rego Btack 

tmpertect Glqcd Carbonated Rego Bfack 

Poor (‘arbonated Rego Gleysol 

Po0r 

t mpcrfect 

t mperfcct 

Wcll IO 
fmperlect 

Very poor 

Poor 

Pour to 
ver) pooi 

Poor 

P00r 

C‘arbonated Rego Humic Gleysol 

Glcyrd Rego Black 

Gleycd Dark Gray Luvisol 

Orthx Regosot 

104 .02 5WL 

67 .Ol 5WL 

16 514 2.9 1 51.: 

652 .I2 72 

1491 26 51.: 

36X .07 6W 

1 070 .l9 7MR 

311 .06 7W 

329 .06 4c 

145 .03 4b 

3 93X .69 7u 

l ypic Mesisol 1 601 .23 7w 

Carbonated Rego Humic Gteysof 674 .t2 7N 

Saline Rego Gleysol t 556 .27 7N 

Carbonated Rego Humic Gleysot 49 .ot 7WI 
Carbonated Rego Humic Gteysol 125 .02 JW, 

Weil Orthic Dark Gray 430 .0X 4D, 
tmperfccl Glcyed Carbonated Rego Black I 042 .1X 5MW 

P0or Carbonated Rego Humic Gteysol 921 .l6 7WI 
P0or Carbonated Rego Humic Gleysol 852 .t5 7W, 
P00r Carbonated Rego Humic Gteysol 117 .02 7N 

t mpcrrect Glqed Cumutic Regosol 4417 .7x 4a 

Imperfect Gleyed Cumuhc Regosol 21 .oo 7ri 

f mpcrtect Glqed Rego Btack 454 .08 4c 

P00r Carbonated Rego Humic Gleysol 817 .t4 7w 

P0or Carbonated Rego Humic Gleysol I 102 .l9 7w 

t mpcrrccl Gleyed Cumutic Regosol 75 .ot 4a 

Weil 

Weil 
Orthtc Gray Luvisol 

Orthz Gray Luvisol 

t OI1 

2 509 

.1x 

.44 

3a 

3a 
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TABLE 62 (continued) 

We Wcntland 

We(P) Wentland 

We( si) Wentland 

Wi Weiden 
Wi(P) Wciden 

W;(P)(a) Weiden 

Very fine sandy loam 

Very fine sandy loam 

Very fine sandy loam 

Very fine sandy loam 
Very fine sandy loam 

Very fïne sandy loam 

Peaty 
Saline 

Peaty 

Peaty. 
saline 

Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Glcyrol 

Carbonafcd Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 
Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 

I 4x5 .26 7W, 

I 060 .l9 lW, 

220 .04 7N 

2x2 .05 7w, 
Il9 .02 7w, 

205 .04 1N 

WP Wapus Loam Weil Orthic Gra), Luvisol 245 .04 5Mz 

Subclass 3b Soi]s in this subclass developed on imperfectly Subclass 4c Soi]s in this subclassare developed on imperfect- 
drained sandy materials. These porous sandy ly drained medium to moderately calcareous 
soils, affected by relatively high growing season moderately fine textured materials. Slight 
water table levels are well suited to trembling seasonal excess of soi1 moisture limits tree 
aspen. Regional vegetation trends do not favour growth. Moderately good trembling aspen and 
coniferous species. These soils are: black poplar grow on these soils as the regional 

Extent (ha) Yc of Area 
plant succession does not favour the growth of 
conifers. The soils are: 

AIS 
Cb 
Lr 

Almasippi 1 160 .20 
Colby 941 .l7 
Laurier 200 .04 
Total 2.301 .41 
Total Glass 3 6 636 1.17 

Class 4 
Lands in this class have moderately severe limita- 

tions to the growth of commercial forests. Soils 
have level to gently sloping relief and are usually 
imperfectly to well drained. Conditions due to slight 
excess or lack of soi1 moisture, dense soi1 layers, 
insufficient nutrient supply or regional plant succes- 
sion limit tree growth. Productivity is between 3.6 
and 4.9 cubic metres per hectare per year. 
Subclass 4a The soils in this subclass are developed on 

imperfectly drained moderately calcareous 
medium to moderately fine textured materials. 
Periodic inundation by river overflow limits 
tree growth. Moderatelygood mixed hardwood 
stands of balsam, poplar. elm, ash and maple 
cari be grown on these soils. The soils in this 
subclass are: 

Exi.ent (ha) Yc of Area 

Extent (ha) 70 of Area 

Cd Crawford 324 .06 
Kd Kelwood 220 .04 
Or Ochre River 2 843 SO 
Rv Reeve 329 .06 
VI Valley River 454 .08 

Total 4 170 0.74 

Subclass4Dl -The soils in this subclass developed on well 
drained, lacustrine clay. The dense B horizon 
may limit tree growth. These soils are suited 
to oak and trembling aspen. The soi1 in this 
subclass is 
subclass is: 

Extent (ha) o/o of Area 

SP Stony Point 430 .08 

Total 430 .08 

Subclass4D2 -The soils in this subclass are developed on 
imperfectly drained clay. Tree growth is limit- 
ed by periodic excess of moisture and very 
dense soi1 materials which restrict rooting. 
Regional plant succession favours hardwoods. 
The soils in this subclass are: 

Extent (ha) $JO of Area 

Dn Dauuhin 1 265 .22 
Ed 
HC 
Ku 

Edwards 
Hansen Creek 
Kulish 

2 869 .5l Ha Haliez 148 .03 
110 .02 Mc McClernon 744 .13 

65 .Ol Md Merridale 557 .lO 
Tr 
Vr 

Turtle River 
Vermillion River 

4 417 .78 
75 .Ol 

7 536 1.33 

Subclass 4b Soi]s in this subclass are developed on moderate- 
ly to strongly calcareous fine sand, and loam 
materials and are imperfectly drained. Slight 
seasonal excess of soi1 moisture limits tree 
growth. These soils are well suited for white 
spruce, trembling aspen and balsam poplar. 
These soils are: 

Bd 
BO 

Beaverdam 
Berlo 

Extent (ha) 

1 705 
47 

Yc of Area 

.30 

.Ol 

Ng Norgate 685 .12 

Total 3 399 .60 

Subclass4Ll -The soils in this subclass are developed on 
imperfectly drained, extremely calcareous 
medium textured till materials. The Faulkner 
soils are underlain by limestone bedrock 
within 1 m of the surface. The soils of this 
subclass are well suited to white spruce and 
trembling aspen. The soils in this subclass are: 

Extent (ha) Yc of Area 

Fk Faulkner 1 539 .27 
In Inwood 49 996 8.82 

Total ---CT 9.09 

Kg 
Sa 

Kergwenan 578 
Selina 145 

Total 2 475 

.10 Subclass4L2 -Soi]s in this subclass are developed on ex- 

.03 tremely calcareous loam till and are well 
0.44 drained. The Hilbre soils are underlain by 
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limestone bedrock within I m of the soi1 
surface. Growing season soi1 moisture defi- 
ciency and nutritional problems related to 
high carbonate levels of these soils limit tree 
growth. The soils in this subclass are: 

Fd 
Hi 

Fairford 
Hilbre 

Total 
Total Glass 4 

Extent (ha) 

62 775 
3 415 

66 190 
133 735 

$7~ of Area 

I I .OJ 
.60 

1 I .67 
23.95 

Class 5 
Lands in this class have severe limitations to the 

growth of commercial forests, soils may have level 
to gently sloping and low ridge and swale topo- 
graphy and are well to poorly drained. Serious 
limitation to tree growth are imposed by low 
nutrient levels of the soi1 and seasonal lack or excess 
of soi1 moisture. The productivity is usually be- 
tween 2.2 and 3.5 cubic metres per hectare per year. 
Subclass 5D -Soils in this subclass are developed on imper- 

fectly drained fine textured lacustrine cla! 
sediments underlain by shaly clay till. The 
dense B horizon may limit tree growth. The 
regional plant succession favours hardwoods 
on these soils: 

Fa Favel 

Total 

Extent (ha) 

145 
145 

?& of Area 

.03 

.03 

Subclass 5L I -Soils in this subclass are developed on ex- 
tremely calcareous loam till and are well 
drained. Growing season lack of moisture and 
nutritional problems related to highcarbonate 
levels of the soi1 seriously limit tree growth. 

Moderately good trembling aspen cari be 
grown on these soils as regional plant succes- 
sion in this climatic region facours pure hard- 
wood stands. The soils in this subclass are: 

Extent (ha) Y6 of Area 

IS Isafold 45 776 8.20 
Total 45 776 8.20 

Subclass5L2 -Soi]s in this subclass are developed on lrn- 
perfectly drained, extremely calcareous loam. 
Tree growth is limited by sosonal excess of 
moisture and by the nutrient problems asso- 
ciated with high carbonate levels of the soi]. 
Moderately good trembling aspen and balsam 
poplar grow on these soils. as the regional 
plant succession does not favour thegrowth of 
conifers. These soils are: 

Extent (ha) % of Area 
GI Glenella I 726 .30 
GP Glenhope 21 444 3.78 
La Lakeland 2 208 .39 
Lu Lundar 69 681 12.29 
Me Methley 17 779 3.13 
MY McCreary 6 484 1.14 
PI Plum Ridge 16 514 2.91 
Pm Plumas 1491 .25 

Total 137 327 24.20 

Subclass5MI -Soi]s in this subclass are devkloped on well 
to rapidly drained strongly calcareous sand 
and grave], beach ridges and level outnash 
deposits. 
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Lack ofsoil moisture holdingcapacitylimits 
tree growth. The regional plant succession 
favours hardwoods. producing moderately 
good trembling aspen. These soils are: 

Ag Agassiz 
Eb East Bav 

Total 

Subclass5M2 - 

Extent (ha) 

4 225 
194 

0~~ of Area 

.75 

.03 
4 419 .J8 

-Soi]s in this subclass are developed on well to 
excessively drained strongly calcareous sand 
and grave1 deposits on thin shaly till over- 
lying fragmented shale bedrock. Periodic lack 
of soi1 moisture may limit tree growth. These 
areas are well suited forjack pine, whitespruce 
and trembling aspen. These soils are: 

Extent (ha) 9: of Area 
GUX Gunton 568 .lO 
LYX Leary 2 638 .4J 
WP Wapus 245 .04 

Total 3 451 .6l 

Subclass 5M W -Soi]s in this subclass are developed on imper- 
fectly drained strongly calcareous deep to 
shallow sand and grave1 deposits underlain by 
loamy till. Seasonal patterns of soil moisture 
excess and deficit combine to limit treegrowth. 
Regional plant succession favours hardwood 
stands on these soils. The soils in this subclass 
are: 

Gr Garrioch 
Extent (ha) 

3 240 
% of Area 

.51 
sv S hergrove 1 042 .18 

Total 4 282 .15 

Subclass5W -The soils in this subclass are developed on 
poorlydrained sand toclaytexturedsediments 
or on shallow mesic to.fibric peat underlain 
by clay. Limitation to tree growth is imposed 
by the periodic excess of soi1 moisture. Mod- 
erately good balsam poplar with some black 
spruce and tamarack grow on the minera1 
soils, but tree growth is limited to black spruce 
and some tamarack on the organic soils. The 
soils in this subclass are: 

Extent (ha) % of Area 
Au Aubrey 297 .05 
Fa(P) Foley, 

peaty phase 104 .02 
Mn(P) Malonton, 

peaty phase 174 .03 
0x Okno 24 .oo 
Pc(P) Partridge Creek, 

peaty phase I 059 .19 
Total 1 658 .29 

Subclass5WL -The soils in this subclass are developed on 
poorly drained, extremely calcareous medium 
to moderately fine textured materials. Limita- 
tions to tree growth are imposed by the 
periodic excess of soi] moisture and nutrient 
problems related to high carbonate levels of 
the soils. Moderatelygood blackspruce, tama- 
rack or black poplar grow on these soils, but 
regional plant succession often results in dis- 
continuous stands interspersed with sedge- 
willow meadows. The soils in this subclass are: 

Ba(P) Balmoral, 
peaty phase 

Lk(P) Lee Lake, 
peaty phase 

Extent (ha) 

72 

85 

‘Y% of Area 

.Ol 

.02 



Ml(P) Meleb, 
peaty phase 

Pi Pineimuta 
Pi(P) Pineimuta, 

peaty phase 

Total 
Total Glass 5 

35 741 6.30 
104 .02 

67 .o I 

36 069 6.36 
233 127 41.22 

Glass 6 
Lands in this class have severe limitations to the 

growth of commercial forests which are imposed by 
low fertility related to high acidity, or soils that are 
shallow to bedrock or that have problems related to 
poor drainage. Productivity is between 0.8 and 2.1 
cubic metres per hectare per year. 
Subclass 6F -Soils in this subclass developed 8n imperfectly 

drained moderately fine to fine textured depo- 
sits underlain by strongly acid shale clay till. 
Tree growth is limited by nutritional im- 
balances related to high acidity of the soil. 
Trembling aspen and willow mixed with 
grasses grow on these soils. The soils are: 

Extent (ha) ($0 of Area 

K Keld 39 .Ol 

Total 39 .Ol 

Subclass6LR -Soi)s in this subclass are developed on thin 
deposits of extremely calcareous loam till 
underlain by limestone rock. They are well 
drained and tree growth is limited by seasonal 
soi1 water deficit and nutritional problems 
related to high carbonate levels of the soi]. 
Regional plant succession favours hardwood 
stands interspersed with open grassland on 
drier sites. The soils in this subclass are: 

Extent (ha) $70 of Area 

Aa Alonsa 72 .Ol 

Total 72 .OI 

Subclass 6W -The soils in this subclass developed on poorly 
drained moderately fine textured alluvial sedi- 
ments. Severe seasonal excess of soil water 
limits tree growth to slowly growing balsam 
poplar and willow. These soils are: 

Extent (ha) % of Area 
Pa Paulson 573 .lO 
Pn Pine River 368 .07 

Total 941 .l7 
Total Glass 6 1 052 .19 

Class 7 
Lands in this class have very severe limitations 

that preclude the growth of commercial forests 
because of excess wetness, periodic inundation, 
exposure, excessive salinity, lack of rooting zone 
over bedrock, or lack of soi1 moisture. Productivity 
is less than 0.8 cubic metres per hectare per year. 
Subclass 7MR -The soils in this subclass developed on gently 

sloping limestone bedrock. The lack of uncon- 
solidated minera1 materials make these lands 
extremely dry. Tree growth is very severely 
limited by lack of moisture and lack of rooting 
medium. A few scattered jack pine, trembling 
aspen and white birch grow in organic and 
minera1 debris-filled cracks and crevasses on 
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these rocks. The soils in this subclass are: 

Extent (ha) Yc of Area 

R Rock outcrop 1070 .l9 

Total 1 070 .19 

Subclass 7MU -The soils in this subclass developed on steeply 
sloping rapidly drained strongly calcareous 
medium to fine textured materials. Tree 
growth is limited on these lands by soil mois- 
ture deficits resulting from rapid runoff and 
by exposure. Mtxed stands of aspen. birch 
and white spruce grow on these soils. The 
soils are: 

Extent (ha) Y$ of Area 

Er Eroded slopes 
complex 207 .04 

Total 207 .04 

Subclass 7N -Soils in this subclass are developed on imper- 
fectly drained coarse to moderately fine tex- 
tured materials. Tree growth is prevented by 
a high level of soluble salts in the soil. These 
soils are: 

Cb(sa) Colby, 
saline phase 

La(sa) Lakeland, 
saline phase 

Lu(sa) Lundar, 
saline phase 

Me(ss) Methley, 
saline phase 

My(sa) McCreary, 
saline phase 

Pl(sa) Plum Ridge, 
saline phase 

Si(sa) Sifton, 
saline phase 

Tr(sa) Turtle River, 
saline phase 

Total 

Extent (ha) % of Area 

109 .02 

.14 

.Ol 

.02 

.Ol 

.12 

.12 

.oo 

.44 

819 

43 

211 

70 

652 

674 

21 

2 599 

Subclass7U -Soils in this subgroup developed on active 
Sand and cobble lake beaches. Exposure to 
wind and the abrasive action of sand inhibit 
tree growth. These soils are: 

Extent (ha) 70 of Area 

Sb Sand Beaches 3 938 .69 

Total 3 938 .69 

Subclass7W 1 -Soils in this subclass developed on poorly to 
very poorly drained Sand to clay materials. 
Tree growth is prevented by excessive soi1 
moisture and by a regional plant successional 
tendency in favour of sedge vegetation. These 
soils are: 

Extent (ha) % of Area 

C Clarkleigh 18 941 3.34 
C(P) Clarkleigh, 

peaty phase 16359 2.88 
EY Eddystone 874 .l5 
Ey(P) Eddystone, 

peaty phase 589 .10 
Fv(P) Fork River, 

peaty phase 70 .Ol 
Gf Glenfields 249 .04 
Gf(P) Glenfields, 

peaty phase 1023 .18 
Ke Kerosene Creek 179 .03 
Ma Magnet 3 341 .59 



Ma(F) Magnet, 
peaty phase 846 .15 

Ml Meleb 7 063 I .25 
Mlc Melnice 501 .09 
Mlc(P) Melnice, 

peaty phase 464 .08 
Mr Mossey River 1 368 .24 
Mw(P) Mowat, 

peaty phase 345 .06 
RIZ Ridgley 311 .06 
SO Somme 49 .o I 
SO(P) Somme, 

peaty phase 125 .02 
SW Springwell 921 .16 
Sw(P) Springwell, 

peaty phase 852 .15 
VP Valpoy 817 .14 
Vp(P) Valpoy, 

peaty phase 1 102 .19 
We Wentland 1 485 .26 
We(P) Wentland, 

peaty phase 1060 .19 
Wi Weiden 282 .05 
Wi(P) Weiden, 

peaty phase 119 .02 
Total 59 335 10.44 

Subclass7W2 -The soils in this subclass developed on level. 

Cax 
Caxd 

CX 
Kcx 
Mcw 
Sd 

poorly or very poorly drained mesic sedge peat 
deposits, where the permanent water table is 
very near to thesurface. Soi1 moisture together 
with a regional plant successional trend in 
faveur of sedge vegetation effectively limits 
tree growth. The SO& in this subclass are: 

Extent (ha) TO of Area 

Cayer 4 783 .84 
Cayer, 
drained phase 194 .03 
Crane 39 339 6.94 
Kircro 393 .07 
Macawber 1315 .28 
Stead 1601 .23 
Total 47 625 8.39 

Subclass7WI -The soils in this subclass developed on level 
areas of loamy or silty materials where the 
permanent water table is near the surface. The 
excess moisture and frequent flooding inhibits 
tree growth. The soils in this subclass are: 

Extent (ha) $70 of Area 

Mh Marsh complex 2 441 .43 

Total 2 441 .43 

Subclass7WF -The soils in this subclass are developed on 
level, poorly or very poorly drained tïbric 
sphagnum moss peat deposits. The growth is 
very severely limited by excess of soi1 moisture 
and low natural fertility, allowing only the 
growth of stunted black spruce and tamarack. 
The soils in this subclass are: 

Extent (ha) YO of Area 

KX Kilkenny 524 .09 

Total 524 .09 
Subclass 7WN -The soils in this subclass are developed on level 

poorly drained medium to moderately fine tex- 
tured materials. Tree growth is precluded by 
excess soi1 moisture and high levels of soluble 

salts in the soit The soils are: 

C(sa) Clarkleigh, 
saline phase 

Gf Glenfields, 
(P,sa) peaty saline 

phase 
Gf(sa) Glenfields, 

saline phase 
Ma(ss) Magnet, 

saline phase 
Mi(sa) Meleb, 

saline phase 
Mr(sa) Mossey River, 

saline phase 
Sf Saline Flats 
Sw(sa) Springwell, 

saline phase 
We(sa) Wentland. 

saline phase 
Wi Weiden, 
(P,sa) peaty saline 

phase 

Total 
Total Class 7 

Extent (ha) C/c of Area 

3 518 .62 

423 .07 

2 283 .40 

695 .12 

3 758 .66 

249 .04 
I 556 .27 

117 .02 

220 .04 

205 .04 
13 024 2.28 

130 763 22.99 

The extent of forest capability classes in the Ste. 
Rose map area is summarized in Table 63. 

TABLE 63 
Summary of Forest Capabililty Classes 

in the Ste. Rose Map Area 

Capability Glass 

1 
2 
3 
4 
5 
6 
7 

Total land 
Water bodies 

Total 

Extent (ha) % of Map Area 

6 636 1.17 
135 735 23.95 
233 127 41.22 

1 052 0.19 
130 763 22.99 
507 313 89.52 

59 439 10.48 

566 752 100.00 

ENGINEERING USES OF THE SOILS 
This section provides information for use by 

engineers and land use planners concerned with 
engineering and related geotechnical aspects of soil. 
It is intended to supplement the information in the 
soil report and on the soi1 map with additional data 
on engineering properties of soils. 

Soi1 properties considered highly important in 
engineering are permeability, strength, compaction 
and drainage characteristics, shrink-swell potential, 
grain size, plasticity and reaction (pH). Also impor- 
tant are depth to the water table, depth to bedrock 
and slope. Various combinations of these properties 
affect to varying degrees, the construction and 
maintenance of roads, airports, pipelines, founda- 
tions for small buildings, irrigation systems, ponds, 
small dams and systems for disposa1 of sewage and 
refuge. 
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The criteria used to evaluate soil suitability for 
selected engineering uses are adopted from guides 
found in Coen et al39, and from guidelines develop- 
ed by the Soi1 Conservation Service. United States 
Department of Agriculture40 and the Canada Soi1 
Survey Committee4i. 

Most of the information in this section is 
presented in Tables 64,65 and 67. Engineering test 
data determined for selected soils in the Ste. Rose 
area are included in Table 64. Engineering descrip- 
tion of the soils and their estimated properties 
significant to engineering are provided in Table 65. 
These data, in addition to information contained in 
other sections of the report have been used to rate 
the soils according to their suitability for ten 
selected engineering uses in Table 67. When using.. 
these interpretations consideration must be given to 
the following assumptions: 

1. 

2. 

3. 

4. 

5. 

6. 

Interpretations are based on predictions of 
soi1 behavior under defined conditions of use 
and management as specified in the preamable 
to each of Tables 1 through 14 (Appendix D). 
When conditions of use and management are 
not the same as those defined here, new guides 
should be established and appropriate revi- 
sions made in Table 67. 
Soi1 ratings do not include site factors such as 
nearness to towns and highways, watersupply, 
aesthetic values, etc. 
Soil ratings are based on natural, undisturbed 
soil. 
Soi1 suitability ratings are usually given for the 
entire soil, but for some uses, they may be 
based on the limitations of an individual soi1 
horizon or other earthy layer, because of its 
overriding importance. Ratings rarely apply 
to soi1 depths greater than 1 to 2 meters, but 
in some kinds of soils, reasonable estimates 
cari be given for soi1 material at greater depths. 
It should be noted here that the term “soil” has 
been used throughout the report in the pedolo- 
gic sense and differs in concept from that 
commonly used by engineers. 
Poor and very poor soi1 ratings do not imply 
that a site cannot be changed to remove, 
correct or modify the soi1 limitations. The use 
of soils rated as poor depends on the nature 
of the limitations, whether or not the soi1 
limitation cari be altered successfully and 
economically, and on the scarcity of good 
sites. 
Interpretation of map units do not eliminate 
the need for onsite evaluation by qualified 
professionals. Due to the variable nature of 
soils, and the scale of mapping, small, unmap- 
pable inclusions of soils with different proper- 
ties may be present in an area where a develop- 
ment is planned. The need for or importance 
of onsite studies depends on the use to be made 
of the soi1 and the kinds of soi1 and soi1 
problems involved. 
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Engineering Test Data 
Engineering test data determined on representa- 

tive soils of the Ste. Rose du Lac map area are 
presented in Table 64. These data, in addition to 
information contained in other sections of the 
report and experience with the same kinds of soi1 in 
other parts of Manitoba have been used as a general 
guide to estimate the engineering properties for the 
soils mapped in the Ste. Rose area (Table 65). 

The engineering classifications in Table 64, are 
based on particle size distribution data obtained by 
mechanical analysis and from tests to determine the 
liquid and plastic limits. The mechanical analysis 
was made by combined sieve and pipette analysis on 
the soi1 material passing the No. 10 sieve (2.0 mm). 
The terminology used to describe soi1 properties 
measured in Table 66 are defined in the Glossary 
and discussed in greater detail in the PCA Soi1 
Prime+. 

Engineering Description qf Soils 
Engineering properties have been estimated for 

the soils in the Ste. Rose du Lac map area (Table 
65). Each soi1 and map symbol is listed and 
estimates of various physical and chemical proper- 
ties are given. These estimates are based on the soi1 
test data in Table 64 and on information contained 
in other sections of the report. In general, the 
information in this table applies to a depth of 1.5 to 
2.0 m or less. Depth from the surface is given for 
major horizons or a sequence of horizons if they 
have similar engineering properties. Other horizons 
or discontinuities in parent material are indicated if 
they have properties significantly different from 
adjacent horizons. Because the properties estimated 
in Table 65 are for a typical profile, some variation 
from the values given should be expected. 

Particle size distribution for each important soi1 
layer is listed according to the U.S. Department of 
Agriculture textural classification and the AASHO 
and Unified engineering classification are listed. 
The columns headed “Percentage passing Sieve”list 
the percentage of material that passes the No. 4, No. 
40 and No. 200 sieves. Material passing the No. 200 
sieve approximates the amount of silt and clay in a 
soil. 

Permeabi1it.v of the soi1 as it occurs in place was 
estimated. The estimates are based on texture, 
structure and consistence of the soils and expressed 
in cm/ hr. 

WZoen et al, 1977. Soi1 Survey of Yoho National Park, Canada. 
Alberta Soi1 Survey Report No. 37. 208 pp. Alberta Institute 
of Pedology, University of Alberta, Edmonton, Alberta. 

WSDA. 1971. Guide forlnterpreting Engineering Uses ofSoils. 
Soi1 Conservation Service USDA. SCS-4.5. 87 pp. 

4tCSSC, 1973. Proceedings of the Ninth Meeting of the Canada 
Soi1 Survey Committee, University of Saskatchewan, Saska- 
toon. 357 pp. 

QPortland Cernent Association, 1973. PCA Soi1 Primer 40 pp., 
Illust., Old Orchard Road, Skokie, Illinois 60076. 



TABLE 64 
Engineering Test-Data for Soi1 Samples Taken from 33 Soi1 Profiles, 

Representative of Soils of the Ste. Rose Map Area 

Sd Name 
Map and 
Symbol Location Horinm 

Depth 
(cm) 

9: PaSSlng Slcve’ (8 Smaller Than Textural CIas\ 
Gond 

I.imlh 
I%l\- Shrdagc 

No. 40 No. 200 0.05 0.02 0005 0.002 ,“, c, Liquid Plastic ticity Llrnll Rat,0 I.lwxil 
0.42mm0.074mm mm mm mm mm IISDA AASHO Unilied cm P” sar. Index ‘5 1;; 

AIS Almasippi, 
loamy fine 
sand 
NW cor 
24-23- IlW 

Ba(P) Balmoral, 
&y loam 
peaty phase 
WC SW 2X-32-9W 

C Clarkleigh. 
loam 
SE-:or 28-24-13W 

c Clarkleigh. 
loam 
SE cor 2X-24-l3W 

Dl1 Daupin. clay 
NC NE IX-25.IXW 

P 

DIl Daupin, &y 
NE l8-25-IXW 

E Erickson. loam 
NE 6-2%IlW 

Fa Favel. clay 
NC NW 9-23-IIW 

Fd 

Gf 

Hi 

Fairford. loam 
cent 12.33.IOW 
Glcntïelds. 
clay loam 
NC 29-24-ISW 
Hilbre. loam 
EC X-32-IOW 

AM O-12 99 42 15 12 8 6 I.FS SM 0.5 7.7 40 N.1’. 24 I .52 1.7 
CG3 12-22 99 26 14 12 10 9 LFS A-3 SM 0.3 X.0 34 N.P. 22 I .62 0.5 
Ckgl 2245 55 15 7 6 5 4 FS A-3 SM 0.4 7.9 25 N.P. 0 I .4x 0.0 
Ckg2 45-75 71 14 2 I 0 0 FS A-3 Sm 0.3 x.1 25 N.P. 0 1.56 0.0 

Om 
Ah 
Ck 

I s-o -.. 
O-8 97 
8-60 95 

.~ 
95 
89 

-. 
94 
xx 

81 61 
69 40 

- 
51 
20 

Org. 
Sic 
SiL 

Pt 
;l-6(28) CH 
A+4) ML:CL 

2.7 6.8 - 
3.1 7.4 72 
2.4 7.9 40 

54 ii 25 IX 1.60 13.6 
23 16 7 24 1.75 4.8 

Ah 5-10 92 61 57 49 36 28 CL A-7-6( I I ) CI. 0.4 7.7 5h 42 23 19 23 1.51 9.6 
Ch 10-60 85 67 65 50, 30 17 L A-4(0) ML 0.5 h.? 30 IX 15 3 15 I .X6 2.9 

AC 
C-Ci? 
Ch 
AP 

A& 
ACg 
Ckgl 
CW 
Ckg3 
Ckg4 
IICKg 
II ICkg 

AP 
Ah 
ACkg 
Cskg 

8-12 79 56 49 40 29 21 SCI. 
12-18 74 52 4x 40 27 19 SI. 
l8+ 89 7X 77 57 31 15 SII. 

O-15 9X 96 95 85 71 61 C 
20.40 96 90 88 81 70 62 C 
40-75 9x 9s Y4 83 67 56 sic 
75-85 9X Y? 96 X4 67 56 c 
X5-105 9X Y7 96 XI 5x 43 SI<‘ 

105-120 Xl 74 70 60 44 33 CI. 
120-150 x3 65 62 57 49 44 c 
165-195 98 92 12 II 10 9 LS 
195-210 84 67 60 53 40 31 SiCL 

O-15 98 95 93 86 76 69 C 
15-35 98 97 98 88 76 68 C 
35-50 99 95 92 94 72 65 C 

A*(6) CL 
A-4(2) CL 
A-4(2) (‘I.-MI. 

A-7-5(4 I ) M H 
A-7-5(50) M H 

A-7-x60) MI1 

A-7-5( 24)  CH 

50-60 Mechamcal analysis na completed because ot 

A-7-6( 12) CI. 
A-7-5(45) MH 
A-7-5(53) MH 
A-7-342) MH 

0.6 7.X 
0.6 7.x 
06 7.9 
1.1 1.4 

0.4 7.4 
I .4 x.0 

4.2 8.0 
5.X x.1 
5.5 7 9 
5.0 7.7 
4.h x.2 
3.0 X.0 

0.4 0.8 
0.5 7.3 
2.3 7.6 
5.2 7.6 

50 
44 
34 
XY 
7x 
94 
Xl 
97 
7x 

32 
h2 

94 
100 
92 
95 

37 22 15 
30 21 9 
21 14 h 
no sample 

74 3h 37 
KO 37 43 

II<I %Implc 
x9 40 49 
60 30 30 

no samplc 
N.P. ~ 

45 25 20 
x0 43 36 
X5 43 42 
x2 SO 32 
76 34 42 

20 I .63 7.x 
21 I.hY h.0 
19 I Y3 6.5 
IX 1.64 6.9 
13 I .X0 19.9 
16 I x0 21 4 

20 I .75 I x.0 
IY I .hl 19.2 

26 I .hY 14.0 

0 1.41 0.0 
42 I .60 9.1 
Ih 1.74 2X.5 

20 I .65 24.3 
IX I .75 22.0 

improper dispersion 
IX I .73 21.0 

AP 
Bt 
BC 
Ck 
Bnt 
BlllXl 
Bntg2 
Cskg 
Ckg 

O-15 87 46 41 
20-30 88 50 47 
30-43 93 Xl 71 
48-90 98 92 90 

X-18 82 67 62 
IX-40 87 74 70 

40-55 92 84 XI 
55-75 94 89 88 
75t 94 87 X5 
I O-20 X9 hh h3 
30-60 90 79 75 
15-6X 97 93 92 

7x-90 93 85 79 

35 
40 
55 
x2 

53 
64 
74 
75 
74 

25 19 SL 
30 23 SCL 
31 15 SiL 
70 63 C 
40 31 Cl. 
54 4x c 
62 55 c 
57 45 SiC 
56 44 Sic 
30 18 1. 
42 29 (‘1. 
52 36 SCI. 
42 25 SI. 

A-W) CL 

A-6(4) CL 
A-4(5) Ml. 
A-6( I I ) MI. 

A-4(5) Ml. 
A-h( 14) CI. 

BCk 
Ck 
Ckgl 
Ckg3 

50 
62 

76 
67 

A-l-h(39) CII 
A-7-5(45) CH 
A-6( 7) CI--M H 

A-6( IX) CI. 
A-7+20) (‘1. 

A-W) SC 
A-6(9) CL 

0.5 7.3 50 
0.4 7.0 47 
0.7 1.9 69 
0.5 7.5 61 

0.2 6.4 53 
1.1 7.4 73 

2.0 7.9 9x 
6.5 7.9 x3 
7.9 x.0 71 

0.3 7.6 53 
0.3 x.0 2x 
2.3 8.1 54 
2.4 7.9 5X 

30 19 II 
32 17 14 
31 25 6 
36 26 II 

N.P. 
36 31 h 
39 22 17 
66 2X 38 
77 33 44 
37 25 12 

40 21 19 
42 19 23 

30 20 10 
36 21 15 

21 I .57 6.9 
20 I .6X 7.x 
26 I .59 6.5 
20 1.71 Il.5 
23 I .54 x.7 
14 I .x5 17.x 
15 I .x0 17.5 
Il 1.81 Il.9 
9 I .Y2 15.4 

2.5 I .55 x.4 
1.7 2 02 4.9 

23 I .h2 Y.9 
20 I .74 Il.3 

HC 10-25 73 
Ckl 25-35 86 
R 35+ 

4x 45 37 25 Il SL 
71 h8 56 40 29 CI. 

0.3 7.7 40 
0.3 7.7 45 

20 I .h6 6.0 
16 1.72 7.8 



TABLE 64 (continued 

Particlc Sire Distribution 

Soi1 Namc 

MW and 
Svmbol Location Horizon 

Depth 
(cm) 

% Passing Sieve’ % Smaller Than Tcntural Clasr 
Gond. 

Limats 
Plas- 

Shrinkage 

No. 40 No. 200 0.05 0.02 0.005 0.002 rnsr 9i Lquid .Plastic ticity Limit Ratio Lincal 
0.42mm 0.074mm mm mm mm mm US[>A AASHO II nified cm DH Sa1. Index Vi ‘i 

In 

1s 

1s 

Kg 

La 

LU 

LU 

Md 

R 

Md 

Me 

MI 

MI 

Or 

Or 

Inwood. loam 
NW I-26.IE 

Isafold, loam 

SC SE 26-26-13W 

Isafold, loam 
SC I-30-1aw 
Kergwenan, sand 
NC NE 29-23-16W 

Lakeland, clay 
loam 
SE Il-32-9W 

Lundar. loam 
SC SW 6-25-14W 

Lundar, loam 
WC 23-14-13W 

Merridale, clay 
SC SE 5-24-18W 

Merridale, clay 
SC SW S-24-IaW 

Methley. clay loam 
SC SE 3-26-15W 

Meleb, loam 
SC SW 24-25-9W 

Meleb, loam 
NC 22-24-l3W 

Ochre River. 
clay loam 
NE 27-25-l8W 

Ochre River. 
clay loam 
SC 25-24-l 7W 

BGg 
Ck 
ACk 
Ck 
Ah 
Ck 

Aheg 
BW 
cg 
ACkg 
Ckgl 
Ckg2 
ACk 
Ckg 
ACk 
Ckg2 

Ahk 
Bmkg 
BCkg 
Cksgl 
Cksg2 
C% 
cg 
Bm 
Cca 
Csa 

A@ 
CC+? 
Ckgl 
Ckg2 
Ahkg 
Ch 
Ckgl 
Ckg2 

AP 
Ah 
Ckgl 
Ckg2 
Ckg3 
Ckg4 

AP 
Ah 
ACg 
Ckgl 
Ckg2 

2-12 
12-60 

8-15 
23-60 

O-10 
20-60 

O-20 
20-35 
35+ 

15-25 
25-60 
60-90 

8-15 
15-60 

5-12 
18-60 

O-15 
15-35 
35-53 
53-65 
65-75 
75-90 
90+ 

8-25 
25-55 
55+ 

O-18 
18-23 
23-50 
50+ 

O-12 
12-60 
15-30 
30-60 

o-10 
I O-30 
30-60 
60-90 
90- 120 

120+ 

o-12 
12-30 
30-35 
35-55 
55+ 

86 
xx 

87 
90 

84 
a5 
88 
89 
90 

9s 
90 
95 

90 
88 

80 
84 

88 
96 
88 
94 
92 
95 
98 
88 
92 
92 

93 
91 
98 
99 
91 
92 
86 
86 

95 
95 
90 
89 
86 
87 
99 
99 
99 
98 
99 

50 45 
59 53 

72 69 
78 75 

67 63 
68 64 

50 12 
52 12 
52 II 

90 89 
78 75 
90 89 
78 75 
74 71 

57 52 
70 66 

76 72 
72 68 
77 74 
89 87 
83 81 
90 89 
97 97 
77 74 
85 83 
85 83 
86 82 
93 91 
86 67 
98 97 

80 78 
a2 80 

70 66 
70 66 

90 88 
90 88 
80 78 
78 75 
72 68 
74 71 

96 93 
95 88 
92 84 
94 88 
90 76 

38 26 18 1. 

41 23 12 1. 

58 41 30 CL 
62 42 30 SL 

SI 34 22 L 
SO 28 13 SL 
10 6 4 s 
II 9 7 LS 

9 6 5 s 

72 47 30 SCL 
57 30 II SL 
68 35 14 SL 
64 46 34 CL 
56 35 20 CL 

42 25 15 L 
51 29 14 SL 

62 48 38 CL 
58 44 34 CL 
68 60 55 C 
64 30 7 SiL 
59 26 4 SiL 
80 66 57 C 
96 72 63 C 
56 28 10 SiL 

75 63 55 C 

68 47 32 SiCL 
65 38 21 SiL 
75 47 35 SiCL 
56 40 29 SiCL 
78 50 30 !%CL 

68 54 44 C 
69 51 40 CL 

53 32 18 L 
52 31 17 L 

78 64 55 C 
79 62 52 C 
66 48 36 CL 
63 44 32 CL 
56 40 29 CL 
58 38 26 L 

82 66 56 c 
78 62 51 C 
72 54 42 Sic 
76 60 49 C 
62 41 28 L 

A-6(3) CL 
A-W CL-ML 

A-6(0 ML 
A-6(8) CL 

CL-ML 
A-W) CL-ML 

A+) ML-CL 
A-VI) ML-CL 

A-b(9) CL 
A-46’) CL-ML 

A4(2) ML 
A-W CL-M 1. 

A-7-5(27) MH 
A-7-5(21) MH 
A-7-5(31) MH 
A-7-5(27) MH 
A-7-5(34) M H 
A-7-5(39) M H 
A-7-5(51) MH 
A-7-5(30) CH 
A-7-5(37) MH 
A-7-5(37) CH 

A-7-5(22) M H 
A-7o(l4j ML 
A-6( 15) CL 

A-7414) ML 
Ad(l3) CL 

A-7-5(35) MH 
A-7-5( 34) M H 
A-7-5(21) M H 
A-7-5(21) MH 
A-7-q 17) CL 

0.5 7.2 
0.4 7.6 

0.5 7.9 
0.4 a.4 
0.5 7.8 
3.4 7.9 
0.3 7.6 
0.2 7.6 
0.2 7.8 

1.9 8.0 
2.8 7.9 
0.2 7.8 

0.4 7.8 
0.4 8.1 

0.6 7.8 
1.X 7.9 

0.6 7.1 
I .o 7.8 
2.6 7.6 
2.6 7.6 
2.6 7.6 
2.4 7.6 
1.4 7.7 

0.1 7.6 
0.2 7.8 
2.3 7.6 

0.7 7.7 
0.5 8.0 
0.8 8.0 
3.1 7.9 

0.5 7.8 
0.4 7.8 

0.5 7.6 
0.5 8.0 

0.7 7.6 
0.4 7.6 
0.3 7.8 
0.4 7.9 
0.5 1.9 

A-7-5(35) MH 0.4 7. I 
A-7-5(39) M H 0.4 7.3 
A-7436) CH 0.5 7.6 
A-7-5(34) CH 0.3 7.8 
A-7-6(17) CL 0.4 8.0 

46 
30 
51 
41 
91 
30 

42 
35 
36 

34 
34 

51 
33 

67 
33 

94 
46 
79 
88 
86 
84 
87 
78 
80 
83 

76 
58 
SI 
56 

63 
49 

29 
28 

83 
83 
89 
65 
65 
56 

89 
86 
73 
66 
55 

29 IX II 

17 13 4 

39 27 12 
30 17 13 

19 4 
- 

..~ 
15 

N.P 

N.P 

N.P 

- 
- 

- 
22 
21 

35 
19 

40 
18 

77 
68 
70 
60 
72 
75 
81 
68 
71 
70 

58 
41 
39 

16 6 
17 4 

23 12 
15 4 

35 5 
13 5 

48 29 
42 25 
34 36 
35 25 
37 34 
41 34 
40 41 
32 36 
34 37 
31 38 

38 20 
28 13 
22 17 

no sample 

44 27 17 
34 17 17 
-. 

72 42 30 
72 42 29 
55 33 23 
55 30 25 
49 25 24 
-  N.P. - -  

70 43 27 
70 38 32 
61 28 32 
61 31 30 
39 21 18 

II 
15 
23 
16 
45 
16 

0 
26 
23 

17 
18 

21 
16 

35 
18 

27 
19 
19 
16 
24 
21 
22 
13 
15 

lb 

23 
26 
22 
20 

25 
t4 

15 
14 

21 
20 
36 
20 
23 
32 

14 
20 
IX 
19 
23 

1.58 16.0 
I .a3 a.6 
I .49 7.5 
I .88 7.3 
I .09 10.8 
I .a2 2.9 

1.21 I .o 
I .56 0.5 
I .59 0.7 

- - 
I .a0 3.9 
I .74 3.6 

I .62 7.3 
I .a6 4.1 

I .27 8.9 
1 .a0 4.8 

I .28 14.8 
2.35 10.8 
I .75 18.6 
I .78 17.7 
1.63 16.2 
I .56 15.6 
I .52 15.6 
1 .a9 IX.3 
I .87 19.7 
I .82 17.8 

I .4b 13.4 
1.52 9.5 
1.70 x.5 
I .70 9.7 

I .52 12.4 
I .90 10.7 

I .aa 3.3 
I .93 3.5 

I .56 16.3 
I .5a lb.9 
1.43 14.5 
I .64 13.9 
I .62 13.8 
1.33 4.4 

I .70 20.0 
I .57 16.8 
I .75 16.3 
1.61 13.3 
I .b9 12.0 



TABLE 64 (continued 

MCip and 
Symbol Location Hori~on 

Depth No. 40 No. 200 0.05 0.02 
(cm) 042mm 0.074mm mm mm 

PC 

PI 

SP 

-f-r 

% “P 
cn 

Vr 

Vf 

WC 

Partridge Creek. 
clay. peaty phase 
WC SW 22-31-IOW 

Plum Ridge. loam 
SE 19-24-ISW 

Stony Point. &y 
SE 3-23-17W 

Turtle River. loam 
SC 34-23. I7W 

Valpoy, \arld 
NC 29.23-f6W 

Vermillion River. 
&y loam 
SW 34-25-18W 

Vermillion River, 
clay loam 
N W 29-25-f 8W 

Wentland. loam 
28-2W 

ACkg 10-35 95 89 88 78 64 54 C 
IlCkg 35-60 90 79 76 62 42 28 CI. 

Ckgl 20-28 80 57 52 42 21 17 
Ckg2 28-90 78 52 47 36 21 10 
Ckg3 90- 120 91 82 79 59 28 8 

Ahe O-15 95 12 70 63 52 45 
AB 15-28 96 69 65 60 SI 45 
Btg 2840 91 56 54 SI 48 45 
BCg 40-48 97 90 89 82 72 66 
Ca 48-7 3 97 92 91 85 75 69 
Cksa 73-105 95 89 84 76 64 56 
Ch 105-135 95 91 90 12 47 30 

AP o-15 91 69 55 44 26 14 
Ckg I 1545 89 78 75 58 34 18 
Ckg2 45-60 93 86 KS 66 40 23 
Ckg3 60-75 94 88 X6 72 52 38 
Ckg4 75+ 86 73 69 56 35 20 

Ckgl 10-30 68 30 21 19 15 9 
Ckg2 30-90 62 20 10 8 6 4 

AP 0-15 94 87 85 71 52 35 
Ckgl 15-30 96 93 90 76 56 42 
Ckg2 30-60 90 X0 78 65 44 32 
Ckg3 60+ 91 82 78 65 46 33 

AP O-15 95 89 88 74 51 37 
Ckgl 15-30 92 84 82 68 49 35 
Ckg2 30-60 90 81 79 66 47 35 
Ckg3 60-90 88 76 72 60 40 28 

ACkg 10-20 100 87 73 61 43 32 
Ckg 20-60 100 89 II 63 41 27 

1. 
VFSL 
SI. 

C 
c 
Sic 
c 
C 
C 
SICL 

“il.. 
SII. 
SiCI. 
L 
LVf?j 
v f’S 

SICI. 
Sic 
SiCL 
CL 

SiCL 
SiCL 
SiCL 
CI. 

CI. 
SI. 

- 
0.005 0.002 
mm mm USDA AASHO 

Ins, 
U nified cm PH 

A-7-5(30) 
A-4(5) 

A-4(1) 
-- 

MH 0.8 7.2 64 60 31 29 15 I .84 13.5 
Cl. 0.6 7.8 38 23 13 10 14 I .98 9.2 

M 1. 

- -. 

A-5( II) 
A-74 14) 
A-7-6(9) 
A-7-5(44) 
A-7-5(44) 
A-7-5(37) 

MH 
CL 
CL 
CH 
CH 
CH 

A-4(6) 
A-7-5( 12) 
A-7-5( 20) 
A-7-5( 29) 
A-7-b(S) 

A-2-4 
A-24 

ML 
Ml. 
MH 
MH 
Mi. 

A-7-5(33) MH 
A-7-5(35) MH 
A-7-5(22) MH 
A-7-5(24) MH 

A-l-5( 25) MH 
A-l-5(22) MH 
A-7-5(21) MH 
A-7-6( 16) ML 

A-6( 1 I ) CI. 

AA(?) CI. 

2.2 8.2 
3.4 8.2 
4.4 8.2 

0.2 6.4 
0.2 6.3 
0.1 6.2 
1.3 7.6 
2.3 7.1 
5.1 7.5 
2.6 1.4 
0.6 7.7 
0.3 1.6 
0.3 7.6 
0.5 77 
0.6 7.8 

0.4 8.0 
a4 8.3 

I .o 7.5 
0.5 7.5 
0.3 7.6 
0.4 7.6 

0.8 7.5 
0.4 1.6 
0.6 7.6 
0.6 1.7 

6.0 8.0 
4.8 8.2 

46 28 24 
41 N.P. N.P. 
36 N.P. N.P. 

75 61 51 
58 48 26 
56 43 23 
84 74 32 
78 12 31 
84 69 33 

56 40 31 
63 46 33 
49 55 3b 
80 64 3x 
bl 45 28 

32 N.P. N.P. 
31 N.P. N.P 

90 77 49 
86 72 44 
83 60 37 
74 62 38 

82 64 44 
76 60 39 
lb h3 43 
60 4x 28 

49 33 19 
43 27 17 

4 

10 
21 
20 
41 
41 
36 

8 
13 
19 
26 
17 

28 
2x 
23 
24 

20 
21 
20 
20 

14 
10 

27 I .54 6.0 
25 I .57 3.6 
25 1.59 I .9 

29 I .47 13.1 
20 1.71 II.0 
20 1.67 Il.4 
19 I .69 19.4 
17 I .7b 16.1 
28 I .52 14.5 

2x I .44 8.4 
32 I .33 6.7 
17 I .5x 9.5 
28 I .48 13.4 
2x 1.47 9.7 

20 I .bb 3.1 
21 I .b3 0.0 

22 I .43 16.5 
25 I .45 14.7 
32 1.36 14.2 
21 1.53 14.4 

33 1.32 12.1 
30 1.35 9.8 
21 I .40 12.4 
25 I .4b 8.9 

18 1.78 13.5 
18 I .84 17.9 

*Percentages calculated on material passing No. 10 Sicve (2mm). 



TABLE 65 
Engineering Description of the Soils 

and Their Estimated Properties Significant to Engineering 

Classification %, Passing 

MaP Deprh 
Symbol Soi1 Stries (cm) 

USDA Unilïcd AASHO No. 10 
2.omm 

Aa Alonsa 

AL7 Agassiz 

Als Almasippi 

Au Aubrey 

Ba(P) Balmoral, 
peaty phase 

Bd 

Bk 

P 
ti 

BO 

C 

C(P) 

Ctsa) 

CU 

Cb 

Cb 
Cd 

CV 

cx 

Db 

Beaverdam 

Banks 

Bd0 

Clarkleigh 

Clarkleigh. 
peaty phase 

Clarkleigh, 
saline phase 
Cayer complex 

Colby 

Colby, saline phase 

Crawford 

Clarksville 

Crane complex 

Durban 

O-60 
60+ 

O-30 
30-90 

o-25 
Z-IOil 

o-25 
25-60 
60-90 
90+ 

ISO 
O-I 5 

15-90 

O-25 
25-75 
75+ 

O-20 
20-80 
804 

O-25 
25-60 
60-100 

O-20 
20-90 
30-O 

O-20 
20-90 

L-CL ML-CL A-4 to A6 
Limestone Bedrock 

MSL SP-GP 
S and CoGr GW-GP 
LFS SM 
FS SM-SW 

CL-C 
C 
CS IO F CF 
Shaly clay 

Mesic Peat 
Sic 
SiL 

FSL 
Gr ls 
L-SiL 

VFSL 
L-SiL 
L-CL 
FS 
LFS 
FS 

CL 
CL 
Mesic Peat 
CL 
CL 

OH to CH 
CH 
GW to GP 
CH 

Pt 
CH 
ML or CL 
SP-SM 
GP-GW 
CL-ML 

ML 
CL 
ML-CL 
SM 
SM 
SM 

ML-CL 
ML-CL 
Pt 
ML-CL 
ML 

same as Clarkleigh except for sulfate hazard 

O-100 Mesic Peat Pt 
1 oo+ CL-C CL to CH 

o-75 LFS-FS SP to SM 
?5+ L-SiL CL to ML 

samc as Colby except for sulfate hasard 

O-50 FSL-L ML 
SO-80 GrL GP-GW 
SO+ Shaly clay CH 

O-25 FSL-L - 

25-75 CL - 
75-100 L-CL 

O-90 Mesic Peat Pt 
90+ CL ML-CL 

O-20 VFSL ML 
20-50 L-CL CL 
50-100 VFSL-L ML 

A-l 
A-l 
A-24 
A-3 

A-l-6 
A-7-6 
A-l 
A-7-6 

30-70 
30-50 

100 
100 

100 
100 
50-80 
100 

20-30 10-15 
30-50 o-10 

100 10-35 
100 5-25 

100 80-90 
100 85-95 
1 s-30 5-10 
100 100 

A-7-6 
A.4 or A-5 

A-24 
A-l 
A-4. to A-6 

A-4 
A-4 
A-4 to A-6 

A-3 
A-3 
A-3 
A-4 
A-4 
- 
A4 
A-4 

100 100 80-95 0.13-1.5 
100 100 SO-95 0.13-1.5 

SO-90 70-85 20-30 12.0-25.0 
50-80 15-30 5-10 >50.0 
70-85 60-80 40-60 .25-1.3 

100 100 75-85 2.0-6.3 
100 100 75-85 2.0-6.3 

80-95 70-75 60-65 0.13-2.0 
100 90-100 10-25 15.0-25.0 
100 90-100 15-30 5.0-15.0 
100 90-100 1 o-25 15.0-25.0 

80-90 75-80 50-70 I .5-2.5 
80-90 75-80 50-70 1.5-2.5 
-_. 
SO-90 
80-90 

75-80 
75-80 

- 
A-4 10 A-l-6 

A-24 
A-4 to A-6 

100 100 
100 100 

70-85 60-80 

A-4 
A-l 
A-7-6 
- 
- 

100 100 75-85 2.5-5.0 
50-80 15-30 5-10 >25.0 
100 100 90- 100 <O.l3 

A-4 SO-90 60-80 

A-4 100 100 
A-4 100 100 
A-4 100 100 

no- 100 
- 

No. 40 
0.42mm 

70-80 

No. 200 
0.074mm 

50-70 

-.. 
50-70 
50-70 

- 
70-90 

5-35 
40-60 

- 
50-70 

75-85 
75-85 
75-85 

- 
I’crmcabilny 
(cmihr) 

I s-5.0 
-  

>25.0 
>25.0 

15.0-25.0 
15.0-25.0 

<0.13 
<0.13 
2.5-10.0 
<O.l3 

1.5-2.5 
1.5-2.5 

<l.5 

5.0-15.0 
0.13-1.5 

- 
- 
- 
- 

I .5-2.5 

2.0-5.0 
2.0-5.0 
2.0-5.0 

7.5-8.0 IlOIE 

6.5-7.0 none 

7.5-8.0 none 

7.0-7.5 none 
7.5-8.0 none 

7.5-8.0 low 
7.5-8.0 IOW 
7.5-8.0 low 
7.5-8 .O low 

7.0-8.0 
7.5-8.0 

6.6-7.2 
7.8-8.0 
7.8-8.0 

7.0-7.5 
7.5-8.2 
7.X.4 
6.5-7.0 
6.5-7.0 
7.6-8.0 

7.0-8.0 
7.0-8.0 
6.5-7.0 
7.0-8.0 
7.0-8.0 

mod. 
severe 

none 
none 
low 

IOW 

IOW 

low 
“0°C 
none 
low 

low 
mod. 

low 
low 

severe 

6.0-7.0 - 
7.6-8.0 low 

7.8-8.2 low 
7.8-8.2 low 

6.5-7.0 
7.0-7.5 
7.5-8.0 

6.0-6.5 
6.5-7.0 
7.0-8.0 
6.0-7.0 
7.5-8.0 

6.5-7.0 
7.0-7.5 
7.5-8.0 

severe 
IOW 

mod 
mod. 

low IOW mod. 

IOW .low low 
low low low 
low low low 

mod. 

low 
low 
low 
low 
mod. 
high 
low 
high 

_- 

low 
mod. 

IOW 

low 
IOW 

low 
low 
low 
low 
low 
low 

low 
IOW 

mod. 
mod. 
low 
nil 
mod 

low 

none 

IlOtE 

none 

mod 

IOW mod 
low mod. 

low 

low 
low 

- 
mod 

low 

low low 
low none 
mod. high 

mod. >Im 

>l.5m 

seasonal, 
0.3 to 0.8m 

seasonal at the 
surface 

surface to 

about 45 cm 

seasonal at 0.5m 

>3 .Om 

seasonal 

within .S-.8m 

surface to 
about 45 cm 

surface to 
about 45 cm 

at surface 
to 30 cm 
seasonal, 
0.3 to 0.8m 

seasonal within Im 

at surface to 
30 cm 

>3.0m 



TABLE 65 (continued) 

% Passins 

M~P 
Symbol Soil Series 

Deplh 
(cm) 

USDA Unificd AASHO No. 10 No.40 No.200 Permeabdny 
2.0mm 0.42mm 0 074mm ,cnl hr) 

Sulfa1e Shrmk- Dlrper- Depth ro 
Ha,ard >,on Swell water tab,e 

Qn Dauphin 

E Erickson 

Eb East Bay 

Ed Edwards 

Er Eroded Slopes 

EY Eddystone 

Ey(P) Eddystone. 
peaty phase 

& Fa Favel 

Fd Fairford 

Fk Faulkner 

Fo( P) Foie y. 
peaty phase 

Fv(P) Fork River, 
peaty phase 

Gf Glenfields 

Gf(P) Glenlïelds. 
peaty phase 

Gf(sa) Glenfields. 
saline phase 

Gf(P) Glenfields, 
(sa) peaty saline phase 
GI Glenella 

O-15 C MH 
15-50 C MH-CH 
50-100 sic-c MH 

O-30 L-CL CL 
30-60 CL MLtoCL 
60+ L-CL ML to CL 

O-15 LFS SM 
15-75 Gr LS GP to GW 
75+ L-SiL CL to ML 

O-25 SiCL CL 
25-75 CL-Sic CL 
75-100 SiCI. CL 

o-25 L-C CL to CH 
25-100 L-C CL to CH 

O-8 L-SL SM 
8-60 1 Cos-FGr GP to GW 

6Q+ Sil. CL to ML 
254 Mesic Peat PI 

O-60 SL-Gr LS SM ta GP 
60+ SiL CL 10 ML 

O-IX CI. ML 
IX-60 C CH 
60+ Sic CH 

O-20 
20-100 

o-25 
25-75 
15+ 

254 
O-20 

20+ 
354 

o-100 
O-20 

20-90 
90+ 

L-CL CL-ML A-6 70-85 65-80 45-70 
SiL-SiCL ML-CL A-6 70-85 65-80 45-70 

L-CL CL to ML A-6 70-90 65-80 45-70 
L-SiL CLtoML A-6 70-85 65-80 45-70 

Mesic Peat 
VFSL-L 
L-SiL 
Mesic Peat 
C 
CL 
SiCL 
SKI. 

15-O 
O-100 
O-20 

20-90 
90+ 
15-O 
O-100 
o-40 

40-90 
90+ 

limestone bedrock 
PI - 
M L-OL A-l 
ML A-4 
OL 
CH A-l-6 
OI. A-4 to A-74 
CI. ta Ml. A-4 to A-6 
CI. to MI. A-4 10 A-6 
1’1 Mcsic Peat 

similar to Glenfields above 

similar to Glenfields above 

Mesic Peat Pt 
similar to Glenfields saline phase above 
VFSL-L M 1. A4 to A-6 
L-SiL M 1. AA to A-6 
CL CL A-6 

A-7-5 100 100 100 <O.l3 
A-7-S 100 100 100 <0.13 
A-7-S 100 100 100 <O.l3 

A-l to A-6 85-90 75-85 60-75 1.5-5.0 
A-6 SS-90 75-85 60-75 2.5-5.0 
AA to A-6 85-90 55-75 40-60 <2.5 

A-2-4 90-100 70-90 20-40 15.0-25.0 
A-l 40-70 3-25 o-3 >25.0 
A-4 to A-6 70-85 60-80 40-60 <2.5 

A-6 100 100 95- 100 2.5-5.0 
A-6 100 100 100 0.13-1.5 
A-6 100 100 95-100 2.5-5.0 
A-4 to A-6 mIo0 70-80 70-80 2.5-5.0 
A-4 to A-6 80-100 70-80 70-80 2.5-5.0 

A-2-4 to A-4 90-100 65-90 30-65 15.0-25.0 
A-l 40-70 I S-30 2-s >25.0 
A4 to A-6 70-85 60-80 40-60 <2.0 

A-l 10 A-l 40-70 1 s-30 2-5 
A-4 to A-6 70-85 60-80 40-60 
A-4 to A-6 100 100 100 
A-6 100 100 100 
A-7 100 100 100 

13.0-25.0 
<2.0 
<o. 13 
<O.l3 
<0.13 

0.13-5.0 
0.13-5.0 
0.13-5.0 
0.13-5.0 

5.0-10.0 
1.5-5.0 

<5.0 
5.0-10.0 
<O.l3 
c2.5 
<2.5 
<2.5 
5.0-10.0 

2.5-15.0 
0.5-2.0 
<2.5 

100 
100 
- 
100 
100 
100 
100 

-~ 

100 
100 
100 

90-100 
90-100 
- 
100 
95-100 
95- 100 
95-100 

100 
100 
100 

75-9s 
75-9s 

100 
85-95 
85-95 
X5-95 

80-90 
60-X0 
95.100 

6.5-7.0 
7.0-7.5 
7.5-8.0 
6.5-7.0 
7.0-7.5 
7.5-8.0 
6.8-7.2 
7.4-7.8 
7.6-7.8 
7.0-7.5 
7.5-8.0 
7.5-8.0 
6.0-6.5 
7.0-7.5 
7.6-8.0 
7.8-8.0 
7.8-X.2 

6.8-7.2 
7.8-8 0 
7.8-8.2 
6.0-6.5 
7.0-7.5 
7.5-8.0 

IOW 
mod 
mod. 
IOW 
IOW 
IOW 
nom 
none 
IOW 
IOW 
IOW 
low 

1OW 
IOW 

low 
IOW 
IOW 

IOW 
IOW 
IOW 
low 
IOW 
IOW 
IlOiE 
“OlE 
IOW 
IOW 
IOW 
low 
IOW 
IOW 
none 
“0°C 
low 

Iow “0°C 
IOU IOU 

low low 
mod. low 
md. mod. 

6.5-7.5 “0°C IOW 
7.5-8.0 IOW low 
6.5-7.5 IOW IOW 
7.5-8.0 IOW IOW 

6.8-7.2 
7.5-8.0 
7.5-8.0 
6.5-7.0 
6.5-7.0 
7.0-7.5 
7.5-8.0 
7.5-8.0 
7.4-7.8 

-. 
IOW 
mod. 

IOW 
low 
mod. 
mod. 
low to 
mod 

IOW 
IOW 
low 
low 
IOW 
IOW 
low 
Iow 

7.6-8.2 
7.6-8.2 

-- 

mod. 
mod. 
mod. 
.~~ 

7.4-7.8 
7.5-8.0 
7.5-8.0 

IOW IOW 
mod. low 
mod. Iow 

high 
high 
high 

mod. 
mod. 
mod. 
none 
nO”e 
mod. 
mod. 
mod. 
mod. 
mod. 
mod. 

IOW 
“OtIC 
mcd 

“0°C 
mod. 
Iow 
high 
mod. to 
high 

mod. 

mod. 
mod. 

low 
low 

high 
mod. 
mod. 
mod. 

mod. 

IOW 
low 

seasonal within 
O.Sm to ISm 

>I .5m 

>1.5m 

>I.Om 

>I .5m 

seasonal. surtâce 
10 0.7m 

seasonal. surface 
to 0.7m 

>2m 

seasonal a, 
<Im 

SeZlSOllal 
at surface 

seasonal at 
surface 
seasonal at 
surface 

sulfacç 10 
about 45 cm 
seasonal at 
s”rface 

seas0llal 
within 0.5m 



TABLE 65 (continued) 

MaP Depth 
Symhol Soi1 Series (cm) 

USDA 
Cl.lSSifiC~liO” %, Passing 

Unificd AASHO No. 10 No. 40 No. 200 l’crmeahility Sulphate Dispcr- 
2.Omm 0.42mm 0.074mm [cm/ hr) Rcactio” Huard si”” 

GP Glenhope 

Gr Garrioch 

Gux GU”b3” 

Ha Haliez 

H C  Hansen Creek 

Hi Hilbre 

In 

P 
<D 1s 

K 

Inwood 

Isafold 

Keld 

KCX Kircro 

Kd Kelwood 

Ke 

Kg 

KU 

KX 

La 

Kerosene Creek 

Kergwenan 

Kulish 

Kilkenny 

Lakeland 

La(sa) Lakeland, 
saline phase 

O-40 
40-90 
90+ 

O-25 
25-60 
bO+ 

o-25 
25-15 
75+ 

O-15 
15-75 
75+ 

O-30 
30-70 
70+ 

O-25 
25-80 
80+ 

O-20 
20-100 

O-20 
20-100 

0-M) 
bO+ 

o-75 
75-95 
95+ 

O-50 
SO-75 
75+ 

O-50 
50-75 
75+ 

o-25 
25-75 
75+ 

040 
40+ 

040 
40-75 
75+ 

O-25 
25-75 
7% 

VFSL-L 
LSiL 
L-CL 
COS-LS 
COS-FGr 
L-CL 
I.FS-S 
COS-FGr 
L-CL 
C 
C 
FS 
L 
L-SiL 
L-CL 
L-CL 
SiL-L 

L-CL 
L-SiL 
L-CL 
L-SiL 

CL 
C 
Mesic Peat 
LFS 
FS 
L 
CS to FGr 
Shaly clay 
L 

CS to FGr 
Shaly clay 
LS 
CS to FGr 
Stratified 
Gr 10 COS 
CL-L 

ML A-4 to A-6 
ML A-4 to A-6 
ML to CL A-6 
SP to SM A-2-4 
GP to GW A-l 
CL to ML A-4 to A-6 
SM A-24 
GP to GW A-l 
CL to ML A-4 to A-6 
MH A-7-5 

CH A-7-5 
SM A-3 
ML A-4 
ML A-4 to A-6 
ML to CL A-6 
CL to ML A-6 
CLtoML A4 

limestone bedrock 
CL to CH 
CL 
CL to CH 
CL 
CL to CH 
CH 
Pt 
sw to SP 
sw 10 SP 
ML to CL 
GW to GP 
CH 
ML to CL 
GW to CP 
CH 
SM 
GW to GP 
CP-GW-SW 

ML to CL 
Shdy FS to FGr GP to SW 
Fibric Peat Pt 
Mesic Peat Pt 
L-CL CL 
CL CL 
SiL-CL CL to ML 
SiL-CL MLtoCL 

A-6 to A-7-5 75-90 65-80 SO-70 
A4 70-85 60-80 45-65 
A-b to A-7-5 75-90 65-80 50-70 
A-4 70-x5 60.RO 45-65 
A-b to A-7-6 100 100 90- 100 
A-7-6 100 100 100 
- 
A-2 to AA 
A-2 
A4 to A-b 
A-l 
A-7-6 
A-4 to A-6 
A-l 
A-7-6 

A-2 
A-l 
A-l 

- 
100 
100 
100 

30-50 
100 

100 
30-50 
100 
75-9s 

20-75 

- 
5-35 
3-15 

80-90 
o-10 

100 
go-90 

O-10 
100 
I O-20 
o-2 
o-2 

A-b to A-l-5 
A-l to A-l 

100 
50-80 

70-85 
100 
100 
100 

x5-95 
85-95 
100 
30-50 
100 

100 
30-50 
100 

100 
30-50 

60-80 

100 
9%100 
95.100 

90-100 
10-30 
- 

A4 

Aa 
A4 to A-7-6 
A-4 to A-7-6 

- 
45-65 
90-100 
go-95 
go-95 

similar to Lakeland but contains appreciable soluble salts severe 

100 100 75-95 2.s- 15.0 7.4-7.8 
100 100 75-95 0.13-2.5 7.5-8.0 
70-85 65-80 45-70 0.13-2.5 7.5-8.0 

80-95 70-85 20-40 5.0-10 7.2-7.5 
35-70 15-30 l-5 >20.0 7.5-8.0 
70-85 60-80 40-60 0.13-2.5 7.5-8.0 
SO-95 70-85 20-30 5-10 h-6-7.0 
35-70 15-30 1-5 >20 7.0-8.0 
70-85 60-80 40-60 0.13-2.5 7.5-8.0 
100 100 100 <O.l3 6.5-7.0 
100 100 100 <O.l3 7.0-7.5 
100 100 5-25 10.0-15.0 7.0-7.5 

100 100 60-70 0.5-2.0 7.5-8.0 
100 100 70-80 0.5-2.0 7.5-8.0 
70-80 65-80 45-70 1.3-5.0 7.5-8.0 

70-90 65-80 45-70 I .3-5.0 6.5-7.0 
70-85 bS-80 45-70 0.13-5.0 7.5-8.0 

1.5-5.0 7.0-7.5 
<l.5 7.5-8.0 
1.5-5.0 7.0-7.5 
<l.5 7.5-8.5 
1.5-2.5 4.0-5.0 

<O.l3 3.5-4.0 
5.0-10.0 6.5-7.0 
5.0-10.0 7.0-7.5 
5.0-10.0 7.0-7.5 
2.5-5.0 7.0-7.5 
>25.0 7.0-7.5 
<O.l3 7.5-8.0 

2.5-5.0 7.5-8.0 
>25.0 7.5-8.0 
<O.l3 7.5-8.0 
15.0-25.0 6.5-7.5 
>25.0 7.5-8.0 
>25.0 7.5-8.0 

O.b- I .o 6.5-7.5 low 
15.0-25.0 7.0-8.0 IOW 

lS.O-25.0 4.5-5.5 mod. 
5.0-10.0 6.5-7.5 IOW 

<l.5 7.5-8.0 low 

0.13-2.5 7.0-7.5 low 
<0.13 7.5-8.0 mod. 
<O.l3 7.5-8.0 mod. 

low 
IOW 

IOW 

“O”Ci 
none 
IOW 
none 
none 
IOW 

low 
mod. 
mod. 
IOW 

low 
IOW 

low 
low 

“0°C 
low 
“O”fZ 

low 
mod. 
high 
none 
IOW 

low 
IOW 

none 
low 
low 
“O”IT 

low 
none 
“0°C 
none 

low I O N  

IOW low 
low mod. 
low IOW 

“0°C none 
low mod. 
IOW low 
low none 
low mod. 
IOW high 
IOW high 
IOW low 
low low 
IOW IOW 

IOW mod. 
low mod. 
low mod. 

IOW 
low 
low 
low 

mod 
high 
- 
low 
low 
low 
low 
mod. 
IOW 
IOW 

mod. 
Iow 
low 
IOW 

mod. 
mod. 
mod. 
mod. 
mod. 
high 
- 
“0°C 
none 
IOW 

IOW 

high 
low 
IOW 

high 
none 
none 
“OM 

low mod. 
IOW IOW 

- 
.- 
IOW 
IOW 

IOW 
low 
mod 

Iow 
mod 
mod 
mod. 
mod. 

Shrink- Drplh ,o 
SviCll walçr tahlr 

seasonal 
within 0.5m 

seasonal 
within 0.5m 

>2.0m 

seasonal within 
0.5 10 1.5m 

0.75 to 1.5m 

>1.5m 

seasonal within 
0.5m 

>2m 

>Im 

at surface 

seasonal 
within 0.5m 

surface to 
aboùt 50cm 

seasonal 
within 0.75m 

seasonal 
within 0.75m 
at surface 

seasonal 
within 0.7m 

seasonal 
within 0.7m 



TABLE 65 (continued) 

Lk(P) Lee Lake, 
peaty phase 

1.r Lauricl 

LU I.undai 

LU(S~) Lundar. 
saline phase 

LYX LCXY 

Ma( 1’) Magnct. 
praty phax 

Ma(a) Mapntzt. 
saline phase 

Mc McClcrnon 

MCW Macawber 

Md Merridalc 

Me Methlcy 

Me(w) Methley. 
saline phase 

Mh Marsh 

MI Mclcb 

MI(P) Mclcb. 
peaty phase 

Mi(sa) Meleb. 
baline phase 

MfC Mclnicr 

Mlc(P) Melnicc. 
peaty phase 

254l Mesic Peat Pt 
O-65 L-CI. CL A-4 10 A-7-6 

69 limcstone hcdrock 

O-20 LFS SM A-2-4 
20+ FS SM to SW A-3 

O-25 L-CI. CL A-6 10 A-7-6 
25-100 L-Sil. CL A-4 

similar to l.undar but containa appreciablc soluble salts 

O-25 
25-75 
7% 

LS-MSL 
GrLS-FGr 
Stratified 
C-S-FOI 

SM A-2 
GW 10 GP A-l 
sw to GP A-l 

0-1s C‘ CII A-7-h 
15-60 C‘ (‘Il A-7-h 
60+ L-CI. MI. ta Cl. A-6 

O-160 Mesic f’cat Pt 
Ihot L-CL MLtoCL A-6 

0-15 c CL to CH A-6 10 A-7-5 
15-60 c CH A-7-S 

60-90 L-FSI. GM to Gf’ A-2-7 
90+ C CH A-7-S 

O-25 CL CI. A-4 to A-7-6 
25-100 CL-L CI. to ML A-4 

similar to Methley but contains appreciahle soluble salts 

shallow waters caver surface throughout the year 

O-15 l.-Cl. OL to OH A-l 10 A-h 
1st Sil:1. ML to CI. A4 to A-6 

25-O Mesic Pcat 1’1 
O-I OU 1..SiL MI. to CL A-4 to A-6 

similar to Mclcb but Contai&s apprcciable aoluhlc XII& 

O-20 LS SM A-2-4 
25-70 s SM ta SW A-3 
70+ L-CI. ML to Cl. A-6 
25-O Mesic Pcat PI 

O-75 I FSFS SM to SW A-3 
75+ I.-CI. CI. to MI. A-6 

75-90 hS-XO 50-70 
5.0-10.0 6.5-1.5 none 
<0.13 7.0-8.0 IOW 

100 100 10-35 15.0-25.0 6 5-7.0 
100 100 5-25 15.0-25.0 7.0-8.0 

75-90 60-80 50-70 0.13-5.0 7.4-8.0 
75-90 60-80 50-70 <0.13 7.5-8 5 

75-95 

20-75 

I O-20 15.0-25.0 6.5-7.0 none 
O-2 >25.0 7 O-8.0 “O”l2 
O-2 >25.0 7.0-8.0 “O”C! 

100 
ID0 

100 
100 
70.85 

70-x5 

100 
100 
50-70 
100 

100 
100 

x0-95 
x0-95 

x0-95 

100 
100 
100 

100 
100 

I no 
I 00 

I 00 
100 
50-x0 

50-80 

x0-90 
100 

30-50 
100 

100 
x0-95 

70-x0 
70-x0 

70-80 

100 
I 00 
70-9s 
- 

100 
70-95 

X0-95 
80-95 

0.13-2.5 7.0-8.0 mod. 
0.13-2.5 7.5-x 0 mod. 

5.0-10 0 7.0-x 0 “OK 

I 00 
100 
45-70 

45-70 

60-85 
60-80 
20-45 
100 

90-100 
70-80 

CO.13 
<a 13 
0.5-5.0 

5.0-10.0 
0.5-5.0 

<o. 13 
<0.13 
5.0- 15.0 
<O.l3 

0.13-2.5 
0.13-2.5 

6.5-7 0 
7.0-7.5 
7.0-8.0 

6.5-7.0 
7.5-8.0 

7.0-7.5 
7.5-8.0 
7.5-8.0 
7.5-8.0 

7.0-7.5 
7.0-7.5 

50-70 
50-70 

SO-70 

0 13-5.0 7.6-8.0 Iow 
<I 5 7.5-8.2 mod 

10.0-25.0 7.0-7.5 Iow 
I .s-5.0 7 S-8.0 mod 

10-35 
5-25 

50-7s 

5-25 
SO-75 

lS.O-25.0 7.0-7.5 Iow 
15.0-25.0 7.5-8.0 IOW 
1.5-s 0 7.5-8.0 mod. 

10.0-15.0 7.0-7.5 IOW 

15.0-25.0 7X.0 IOW 
0.13-2.5 7.5-8.0 mod. 

low mod. 

“0°C IOW IOW 

none IOW IOW 

IOW Iow mod. 
mod. IOW mod. 

scvc re mod mod. 

IOW 

low 

IOW 

Iow 

IllOd 

mod. 
mod. 

lou 
mod. 
Iow 

110 ne 
mod. 

IOW 
mod. 
high 
mod. 

IOW 
mod. 

severc 

high 
hlgh 
mod. 

mod. 
mod. 

I«W 
IOW 

mod. 

mod. 
high 
IOW 

high 

mod. 
mod 

Iow 
I ow 

Iow 

IoW 
IDW 
Iow 

IOW 
IOW 

mod 
mod 

mod. 

Iow 
IOW 
mod. 

low 
I«VJ 
mod. 

seasonal 0.3 
ta 0.7m 

iCasOll;ll 
within 0.5m 

some upward 
groundwatcr 
discharge 

>2.0m 

seasonal wthin 
0.5rn 10 l.Sm 

at surface 

scasonal 
within 0.5m 
10 I.5rn 

xasonal iit 
rurfacc 

scasonal at 
surface 



TABLE 65 (continued) 

MV 
Symbol Soi1 Series 

Dcpth 
(cm) 

USDA 

Classification 5% Passmg 

Unified AASHO No. 10 No. 40 No. 200 Pcrmcability suiratc Disoer- Shrink- Dcnth t” 
2.0mm 0.42mm 0.074mm (cm/hr) Rcaaion H~ard sion Swell &ier table 

Mn(P) Malonton, 
peaty phase 

Mr Mossey River 

Mr(sa) Mossey River, 
saline phase 

Mw(P) Mowat, 
peaty phase 

MY MCCEWY 

My(sa) McCreary, 
saline phase 

Ng Norgate 

Or Ochre River 

0X Okno 

Pa Paulson 

Pc(P) Partridge Creek. 
peaty phase 

Pi Pineimuta 

Pi(P) Pineimuta. 
peaty phase 

PI Plum Ridge 

Pl(sa) Plum Ridge, 
saline phase 

Pm Plumas 

Pn Pine River 

20-O Mesic Peat Pt 
O-20 LFS-FSL SM to sw A-3 to A-24 100 

20-100 FS SM to SW A-3 to A-2-4 100 

o-15 L ML toCL A-4 100 
15-100 L-SiL ML A-4 to A-6 100 

similar to Mossey River but contains appreciabfe soluble salts 

25-O Mesic Peat Pt 
O-20 C OH A-l-6 

20-100 c CH A-l-6 

o-25 CL CL A-4 
25-80 SiL-CL CL to ML A-4 to A-7-6 
80+ L-CL CLto ML A-4 

similar to McCreary but contains appreciablc soluble salts 

O-15 C OH 
15-60 C CH 
60-70 L-FSL GM to CP 
70+ C CH 

o-25 CL ML 
25-100 CL-SiCL CL 

O-30 Fibric Peat Pt 
30-120 Mesic Peat Pt 
120+ L-C ML to CH 

O-20 CL OH 
20-100 CL CL to ML 

20-O Mesic Peat Pr 
O-20 C OH 

20-50 C CH 
SO+ L-CL ML 

O-15 CL OH 
1 s-75 CL ML 
75+ L-CL MLtoCL 

25-o Mesic Peat Pt 
O-15 CL OH 

15-60 CL ML 
60+ L-CL MLtoCL 

O-20 VFSL-L ML 
20-60 VFSL ML 
60-100 VFSL-VFS ML to SM 

A-l-6 
A-l-6 
A-2-7 
A-l-6 

A-4 
A-6 

- 

A-4 to A-7-6 

A-l 
A-6 

A-l-6 
A-7-6 
A-4 

A-4 
Ad to A-7-6 
A-6 

A-4 
A-4 to A-7-6 
A-6 

A-4 to A-6 
AA 
A-2-4 to Ad 

similar to Plum Ridge but contains appreciable soluble salts 

O-20 VFSL-L ML A-4 to A-6 
2060 VFSL-VFS ML to SM A-4 to A-2-4 
Ml+ VFS SM A-2-4 

O-20 CL OL A-4 
20-80 CL CL to ML A-6 
80+ FS SM A-2-4 

100 
100 

100 
100 
75-90 

100 
100 

50-70 
100 

100 
100 

100 

100 
c 100 

- 

100 
100 
75-90 

100 
100 
75-90 
- 

100 
100 
75-90 

100 
100 
100 

100 
100 
100 

100 
100 
100 

90. i 00 15-30 
90-100 5-25 

100 60-70 
100 70-80 

100 15.0 7.0-7.5 IOW 
15.0-25.0 7.5-8.0 low 
I X0-25.0 7.5-8.0 low 

0.13-2.5 7.5-8.0 low 
0.13-2.5 7.5-8.0 low 

100 
100 

100 
100 

60-80 

- 

100 
100 

90-I 00 
90-100 
50-70 

10.0-15.0 6.5-7.0 low low low 
<O.l3 6.5-7.0 low low high 
<O.l3 7.0-8.0 mod. IOW high 

0.13-2.5 7.0-7.5 IOW low mod. 
0.13-2.5 7.5-8.0 mod. low mod. 

<O.l3 7.5-8.0 mod. low mod. 

80-90 
80-90 
30-50 
100 

100 
100 

70-85 
70-85 
2045 
100 

90- 100 
95- 100 

100 

100 
100 

70-90 

90-100 
95-100 

100 100 
85-95 80-90 
60-80 50-70 

100 SO-95 
100 80-95 
60-80 50-70 
- - 

100 80-90 
100 80-95 
60-80 50-70 

90-100 50-80 
90-100 50-80 
90-100 35-60 

<0.13 7.5-8.0 low 
<0.13 7.5-8.0 mod. 
2.5-10.0 7.5-8.0 mod. 
<O.l3 7.5-8.0 mod. 

1.5-5.0 6.8-7.4 low 
I .5-5.0 7.0-8.0 low 

<lO.O 5.5-6.0 low 
5.0-10.0 6.0-7.0 low 
<0.13 7.4-8.0 low 

l.3-s.0 7.0-8.0 low 
I .3-5.0 7.0-8.0 mod. 

10.0-15.0 6.8-7.5 low 
<O.l3 7.0-8.0 mod. 
<O.l3 7.0-8.0 mod. 
0.13-5.0 7.5-8.0 mod. 

0.13-2.5 7.0-8.0 low 
0.13-1.5 7.0-8.0 mod. 
0.‘13-1.5 7.0-8.0 mod. 

10.0-15.0 6.8-7.5 low 
0.13-2.5 7.0-8.0 mod. 
0.13-2.5 7.0-8.0 mod. 
0.13-1.5 7.0-8.0 mod. 

2.5-5.0 7.4-7.8 low 
>2.0 7.0-8.0 low 
I .5-5.0 7.0-8.0 mod. 

90-100 50-80 2.5-5.6 7.4-7.8 
90-100 50-80 >2.5 7.0-8.0 
SO-80 20-50 >5.0 7.0-8.0 

100 90-100 1.5-5.0 7.0-8.0 
100 90- 100 1.5-5.0 7.0-8.0 
50-80 20-50 >5.0 7.0-8.0 

low 
low 

low 
low 

severe 

seve re 

low mod 
low high 
mod. low 
mod. high 

low mod. 
low mod. 

low 

low 
low 

low 
low 
low 

low 
mod. 
mod. 

severe 

- 

mod. 
mod. 
mod. 

low 
low 
low 

mod 

low low 
low low 
low IOW 

low low 
mod. low 
low low 

low 
low 
low 

low 
low 

high 

mod. 
mod. 

low 
high 
high 
mod. 

mod. 
mod. 
mod. 
low 
mod. 
mod. 
mod. 

low 
low 
low 

low 
low 
low 

mod 
mod 
low 

seasonal at 
SUdXC 

seasonal at 
surface 

scasonal 
at surface 

seasonal 
within 0.7m 

seasonal 
within 0.5m 

seasonal 
within Im 

at the surface 

seasonal at 
the surface 

seasonal at 
the surface 

scasonal at 
the surface 

seasonal at 
the surface 

seasonal to 0.5m 

seasonal 10 0.5m 

seasonal at 
the surface 



TABLE 65 (continued) 

MaP Depth 
Svmbol Soi1 Series (cm) 

USDA 

Clarsihcation Yo Passing 

Unfied AASHO No. 10 No. 40 No. 200 Permeahility S”ll&C Dirpcr- Depth 10 
2 Omm 0.42mm 0.074mm (cm’hr) RCX,,“” Haard sion 

S&,k- 
wak-r table 

R 

Rg 

Rock outcrop 
Ridgely 

RV ReeVC 

Sa Selina 

Sb Sand Beaches 

Sd Stead 

Si(sa) Sifton, 
saline phase 

Sf Saline Flats 

z SO Somme 

SO(P) Somme. 
peaty phase 

SP Stony Point 

SV Shergrove 

SW Springwell 

Sw(I’) Springwell, 
peaty phase 

Sw(sa) Springwell, 
saline phase 

‘Ir Turtle River 

limestone bedrock 
O-15 

15-75 
75+ 

o-25 
25-80 
80+ 

O-20 
20-80 
80+ 

O-100 

O-160 
l60+ 

o-25 
25-70 
70-90 
901 

o-100 

O-20 
2060 

HI+ 

25-O 
O-20 

20+ 

O-30 
30-70 
70-90 
90+ 

O-25 
25-75 
75t 

O-20 
20-80 
80+ 
25-O 

O-20 
20-60 
hO+ 

CL 
CL 
L-CL 

CL 
CL-SiCL 
L-CL 
LFS 
FS 
L-CL 
Stratified 
FS-MS,Gr 
Mesic Peat 
L-C 
CL 
SiL-SiCL 
SiCI.-SIC 
c 
1. 

LS-SL 
Stratified 
FGr-GrLS 
Stratified 
FGr-COS 
Mesic Peat 
L COS 
Stratified 
FGr to GrLS 
C 
c 
L-FSL 
C 
I.S 
CS to FGr 
Stratified 
Grt0C0S 
VFSL-1. 
L-SiL 
L-CL 
Mes~ Peat 
VI-XL-1. 
Si[.-1. 
L-CI. 

OH 
ML 
ML to CL 
ML 
CL 
ML to CL 

SM 
SM to SP 
ML toCL 
SP.GP,GM 
or SM 
PI 
CL to CH 
OL 
ML to CL 
CH 
CH 
Ml. 

A-4 100 100 80-95 0.13-2.5 7.0-8.0 low low mod. 
A-4 to A-l-6 100 100 80-95 0.13-1.5 7.0-8.0 mod. mod. mod 
A-6 75-90 60-80 50-70 <O.l3 7.0-8.0 mod. mod. mod. 
A-4 100 100 90-100 I .3-5.0 6.8-7.4 IOW low mod. 
A-6 100 100 95-100 1.3-5.0 7.0-8.0 IOW low mod 
A-6 75-90 60-80 50-70 <O.l3 7.0-8.0 mod mod. mod. 

A-2 to A-4 100 85-95 5-35 10.0-25.0 6.0-7.0 “OW IOW low 
A-24 100 85-95 5-35 10.0-25.0 6.5-7.5 “OIE IOW low 
A-6 75-90 60-80 50-70 <O.l3 7.0-8.0 IOW IOW mod 

A-l to A-2 50-100 15-50 O-15 >25.0 7.0-8.0 llO”C IOW low 

A-6 to A-7-6 
A-7-6 
A-4 to A-7-6 
A-7-6 
A-7-6 
A-4 

100 
100 
100 
100 
100 
80-100 

.-. .- 
100 70-90 
100 90- 100 
100 80-95 
100 85-95 
100 95-100 
70-80 50-70 

5.0-10.0 6.5-7.0 
<O.l3 7.5-8.0 
1.5-2.5 7.2-7.4 

<l.5 7.5-8.0 
<0.13 7.5-8.0 
<0.13 7.5-8.0 
2 s-5.0 7 5-8 0 

IOW 
IOW 
IOW 
mod. 
mod. 
mod. 
very 
severe 
Iow 
IOW 

IOW 
IOW 
low 
IOW 
IOW 
IOW 
high 

high 
mod. 
mod. 
high 
hiph 
mod. 

SM A-2 75-95 10-20 15.0-25.0 7.2-7.4 
GW ta GP A-l 50-80 I s-30 2-10 >25 7.4-8.0 

IOW 
IOW 

FGr-COS A-l 20-75 I-S >25 7.5-8.0 low IOW “0°C 

Pt 
SM 
GP to GW 

- 
A-2 
A-l 

- 
75-95 
20-75 

- 15.0-25.0 7.0-8.0 IOW IOW low 
I O-20 15.0-25.0 7.2-7.4 IOW IOW llO”e 

I-5 >25 7.5-8.0 IOW IOW none 

CH to CL 
CH 
GM to GP 
CH 
SM 
GW to GP 
CP.GW.SW 

A-7-5 to A-6 
A-7-6 
A-2-7 
A-7-5 

A-2 
A-l 
A-I 

100 
100 
50-70 
100 
75-95 

90-100 
90-100 
30-50 
95-100 

- 
20-75 

70-90 <O.l3 6.5-7.0 low IOW high 
80-90 <0.13 6.5-7.5 mod. mod. high 
20-45 5.0-15.0 7.5-8.0 high IOW IOW 
90-95 <O.l3 7.5-8.0 mod. mod. high 

I O-20 15.0-25.0 7.0-7.5 “OW IOW “O”C2 
o-2 >25.0 7.5-8.0 “0°C IOW “0°C 
o-2 >25.0 7 S-8.0 “0°C IOW “0°C 

OI. 
MI. 
MI. to CI. 
Pt 
OL 
ML 
ML to CL 

A4 
A-4 
A-6 

A4 
A-4 
A-6 

100 
100 
70-x5 

100 
100 
70-85 

100 
100 

90-100 75-9s 
90-I(H) 75-95 
65-X5 45-70 

I .3-5.0 7.5-8.0 
(2.5 7.5-8.0 
0.13-5.0 7.5-8.0 
TO- 10.0 6.8-7.2 
1.3-5.0 7.5-8.0 
<5.0 7.5-8.0 
0.13-5.0 7.5-8.0 

low 
mod. 
I«W 

IOW 
IOW 
IO!N 
IOW 
Iow 
IOW 
IOW 
mod. 

mod 
mod. 
mod. 

90-100 75-95 
90-100 75-95 
65-85 45-70 

IOW 
mod. 
Iow 
severe 

mod. 
mod. 
mod. 

similar to Springwell but contains a ppreciable solublc salts 

O-20 L ML A-4 
20+ 1:SiL ML A-4 to A-6 

100 60-70 1.5-5.0 7.5-8.0 IOW low IOW 
100 70-80 1.5-5.0 7.5-8.0 IOW IOW low 

seasonal at 
the surface 

SeZiSOIlal 
within Im 

seasonal to 0.7m 

varies with 
lake level 
at the surfxe 

scasonal at 
surface 

seasonal a* 
surface 

>2.0m 

%isooal 
within 0.7m 

se>lsonill üt 
surface 

scasonal at 
?.urface 

0.7 to l.5m 



TABLE 65 (continued) 

Map Dcpth 
Symbol Soit Series (cm) 

USDA 

Classification Yo Passing 

UniiÏcd AASHO No. 10 No. 40 No. 200 Pcrmcübllity SuIraIe 
LE~/ hr)  Reaction 

Dirper- Shrink- 
Hanrd sion 

Depth 10 
2.Omm 0.42mm 0.074mm SWCII wa,w table 

Tr(sa) Turtle River, similar 10 Turtle River but contains appreciable soluble salts severe mod. 

VI 

saline phase 

Valley River 

VP Valpoy 

Vp(P) Valpoy. 
peaty phase 

Vr Vermillion River 

W Waitville 

Wd 

We 

Waitville. strongly 
rolling to hilly phase 

Wentland 

We( P) Wentland, 
peaty phase 

o-25 CL 
25-60 CL-SiCL 
60+ FS 

O-20 LFS 
20-100 FS 

25-O Mesic Peat 
O-20 LFS 

20-100 FS 

o-25 CL 
25-75 CL-SiCL 
15+ FS 

O-25 L 
25-40 CL-C 
40+ L-CL 

similar to Waitville 

O-20 VFSL-L OL 
20-50 L-SiL ML 
50+ VFSL-SiL MLtoCL 

300 Mesic Peat PI 
O-20 L-VFSL OL 

20+ VFSL-SiL ML to CL 

ML 
CL 
SM 

SM to SW 
SM to SW 

Pt 
SM to SW 
SM to SW 

ML 
CL 
SM 

ML 
ML to CH 
ML to CL 

A-4 100 100 90-100 
A-b 100 100 95-100 
A-24 100 50-80 20-50 

A-3 to A-24 100 90-100 15-30 
A-3 to A-24 100 90-100 5-25 
- 
A-3 10 A-24 
A-3 to A-2-4 

A-4 
A-6 
A-2-4 

A-4 
A-4 to A-7-6 
A-6 

100 90-100 15-30 
100 90-100 5-25 

100 100 90- 100 
100 100 95-100 
100 50-80 20-50 

80-85 70-75 60-65 
80-95 75-80 60-65 
X0-85 70-75 60-65 

A”4 
A-4 

A-4 

A-4 
A-6 

100 
100 

100 

-  

100 

100 

90- 100 
90-100 
90-100 

75-95 
75-95 
75-95 

90- 100 
90-100 

75-95 
75-95 

We(sa) Wentland. 
satine phase 

Wi Weiden 

Wi(P) Weiden. 
peaty phase 

similar to Wentland but contains appreciable soluble salts 

O-20 VFSL-L OL A-4 
20-80 L-SiL ML A-4 
X0+ L-CL MLtoCL A-6 

30-O Mesic Peat 13 -. 

O-20 L-VFSL OL A-4 
20-75 L-SiL ML A4 
75+ L-CL ML to CL A-6 

100 
100 
70-85 

90-l 00 
90-100 
65-80 

75-90 
75-90 
45-70 

100 90-100 75-90 
100 90- 100 75-90 
70-85 65-80 45-70 

Wi(P) Weiden, 
(sa) peaty saline phase 

WP Wapus 

similar to Weiden peaty phase but contains appreciable soluble salts 

O-40 L ML A-4 x5- 100 
40-80 L-CL ML to CL A-4 ta A-6 x5- 100 
80* Shalc 

1.5-5.0 6.8-7.4 
1.5-5.0 7.0-8.0 

>5.0 7.0-8.0 

15.0-25.0 7.5-8.0 
15.0-25.0 7.5-8.0 

5.0-10.0 6.8-7.2 
15.0-25.0 7.5-8.0 
15.0-25.0 7.5-8.0 

1.5-5.0 6.8-7.4 
155.0 7.0-8.0 

>5.0 7.0-8.0 

2.0-5.0 6.5-7.0 
0.13-2.5 7.0-7s 
0.13-2.5 7.0-8.0 

1.5-5.0 7.5-8.0 
1 s-5.0 7.5-8.2 

<5.0 7.5-8.2 

5.0- 10.0 6.8-7.2 
1.5-5.0 7.5-8.0 
I .5-5.0 7.5-8.0 

I .5-5.0 7.5-8.0 
<5.0 7.5-8.0 
0.13-5.0 7.5-8.0 

TO-10.0 6.8-7.2 
1.5-5.0 7.5-8.0 
155.0 7.5-8.0 
0.13.5.0 7.5-8.0 

70-85 G-80 2.5-5.0 
X0-90 65-80 1.5-2.5 

6.0-6.5 
6.5-7.5 

7.0-7.5 

low 
low 
IOW 

low 
low 

IOW 

low 

low 
low 
low 

Iow 
low 
low 

IOW 

mod. 

-~ 
Iow 
low 

severe 

IOW 
mod. 
Iow 
- 
IOW 
mod. 
mod. 

severe 

low 
mod. 

IOW 

low 
IOW 

low 
low 

low 

low 

low 
low 
low 

low 
IOW 

low 

low 

Iow 

Iow 

mod. 

low 
Iow 
low 

low 
low 
low 
low 

mod. 

low 

mod. seasonal 
mod. within Im 

low seasonal at 

low 
IOW 

mod. 
mod. 
low 

IOW 

mod. 
mod. 

mod. 
mod. 
mod. 
- 

mod. 
mod. 

mod. 
mod. 
mod. 

mod. 
mod. 
mod 

IOW 

mod. 

seasonal at 
surrace 

seasonal 
within Im 

>2.0m 

seasonal at 
surface 

scasonal at 
surface 

seasonal at 
surface 

seasonal at 
surrace 

>2m 

The permeability of horizons or layers is expressed in cm per hour 

The clasws of permeability are as follows: 

cm/ hr cm/ hr 

very rapid >25.0 moderatcly slow 1.5-2.5 
rapid 15.0-25.0 slow p.13-1.5 
moderately rapid 5.0-l 5.0 very slow <0.13 
moderate 2.5-5.0 



Reucrion (pH) of the soi1 material was estimated 
from analysis of selected profiles and parent mate- 
rials in the map area. 

Sulphate hazard was estimated from measure- 
ments of electrical conductivity and soluble salt 
analysis on selected soi1 samples. Only a few soils 
contain high concentrations of soluble salts. In 
these situations, usually one-half or more of the 
salts are sulphates. The presence and quantity of 
sulphate salts in the soi1 affects concrete stability. 

The shrink-swellpotential is an indication of the 
volume change to be expected of the soi1 material 
with change in moisture content. It is estimated on 
the basis of the amount of clay with high shrink- 
swell properties in the soi1 layers. Generally, SOI~S 
classified as A-7 and CH have high shrink-swell 
potential. Clean sands and gravels and those having 
a small amount of nonplastic to slightly plastic fines 
have low shrink-swell potential. 

Suitahility qf soils.for selected engineering uses 
The estimated interpretations in Table 67, are 

based on engineering test data from the map area 
(Table 64) and on the estimated engineering proper- 
ties presented in Table 65. The four classes used to 
summarize the suitability of the soils for selected 
engineering uses are defined in the following 
section. The same four suitability classes are also 
used to evaluate each soi1 for recreation uses in the 
section on recreational development. 

Definition of Soi1 Suitabilit~~ Classes 
Evaluation of soi1 suitability for both engineering 

and recreation uses is based on both interna1 and 
external soi1 characteristics. Four soi1 suitability 
classes are used to evaluate both minera1 and 
organic soils and hence, mapping units for selected 
uses. These ratings express relative degrees of 
suitability or limitation for potential uses of natural 
or essentially undisturbed soils. The long-term 
effects of the potential use on the behaviour of the 
soi1 are considered in the rating. 

The four suitability class ratings are defined as 
follows: 

Good: Soils in their present state havefew or minor 
limitations that would affect the proposed 
use. The limitations would easily be over- 
corne with minimal cost. 

Fair: Soils in their present state have one or more 
moderate limitations that would affect the 
proposed use. These moderate limitations 
would be overcome with special construc- 
tion, design, planning and maintenance. 

Poor: Soils in their present state have one or more 
severe limitations that would severely affect 
the proposed use. TO overcome these severe 
limitations would require the removal of the 
limitation or difficult and costly’alteration 
of the soi1 or of special design or intensive 
maintenance. 

Very Soils have one or more features SO unfavour- 
Poor: able for the proposed use that the limitation 

is very difficult and expensive to overcome 
or the soi1 would require such extreme 
alteration that the proposed use is economi- 
cally impractical. 

Soi1 Suitability Subclasses 
The basic soi1 properties that singly or in 

combination with others commonly affect soi1 
suitability for selected engineering properties and 
recreation uses are provided in Table 66. These 
subclass designations serve to identify the kind of 
limitation or hazard for a particular use. 

TABLE 66 
Codes utilized to identify limitations in evaluating 
soi1 suitability for selected uses (Table 67 and 68). 
a 
b 

d 
e 
f 
g 
h 
I 
j 
k 
I 
nl 
n 
0 
P 
q 
r 
s 
t 
u 
w 
z 

subgrade properties 
thickness of topsoil 
coarse fragments on surface 
depth to bedrock 
erosion or erodibility 
susceptibility to frost hazard 
contamination hazard of groundwater 
depth to seasonal water table 
flooding or inundation 
thickness of slowly permeable material 
permeability or hydraulic conductivity 
shrink-swell properties 
moisture limitations or deficit 
salinity or sulphate hazard 
organic matter 
stoniness 
depth to sand or grave1 
rockiness 
surface texture 
topographie slope class 
moist consistence 
wetness or soi1 drainage class 
permafrost 

Guides ,for Assessing Soi1 Suitability 
Guides for assessing soi1 suitability for ten engi- 

neering related uses are given in Appendix D, 
(Tables 1 through 10). These tables provide as 
specifically as possible, definitions of the soi1 
properties which result in the specific suitability for 
degree of limitation. In assessing soi1 suitability for 
various engineering uses, the degree of suitability is 
determined by the most restrictive or severe rating 
assigned to any one of the listed soi1 properties. For 
example, if the suitability is “Good” for a11 but one 
soi1 property and it is estimated to be “Very poor”, 
then the overall rating of the soi1 for that selected 
use is “Very poor”. Suitability of individual soi1 
properties, if estimated to be “Fair” or “Poor”, cari 
be accumulative in their effect for a particular use. 
Judgment is required to determine whether the 
severity of the combined effects of several soi1 
properties on suitability for a particular use Will 
result in downgrading an evaluation. This is left to 
the discretion of the interpreter. It is incorrect to 
assume that each of the major soi1 properties 
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TABLE 67. 
Suitabiiity ratings of soils in the Ste. Rose Area for selected uses. (Suitability is designated as G-good, F-fair, 
P-poor and V-very poor. The nature of the most severe limitations are designated by subclass symbols defined 
in Table 66 and applied according to use and management conditions specified in the appropriate Guide 
Tables. Tables l-10, Appendix D). 

Aa 
4s 
AIS 
AU 
Ba( P) 
Bd 
Bk 
BO 
C 
C(P) 
C($a) 
Cax 
Caxd 
Cb 
Cb(sa) 
Cd 
cv 
cx 
Db 
Dn 
E 
Eb 
Ed 
Er 
EY 
EHP) 
Fa 
Fd 
Fk 
Fo( P) 
WR 
Gf 
Gf(P) 
Gf(sa) 
Gf( P)(sa) 
GI 
GP 
Gr 
Gux 
Ha 
HC 
Hi 

In 
1s 
K 
Kcx 
Kd 
Ke 
Kg 
KU 
KX 
La 
La(sa) 
LUP) 
Lr 
LU 
Lu(sa) 
Lyx 
Ma 
Ma(P) 
Ma(ss) 
Mc 

Vb 
PS 
PS 
Psw 
Pu, 
PS 
G 
PS 
Pw 
vw 
Vu4 
vws 
PS 
PS 
Vn 
Fb 
FS 
Vu3 
G 
PS 
FS 
PS 
Fi 
vt 
Pw 
Pw 
PS 
Pbp 
Vb 
Pw 
Pws 
Pw 
Pw 
Vu5 
Vwn 
Fb 
Fb 
PS 
PS 
PS 
Fi 
Vb 
Ph 
Pb 
FS 
vw 
Fb 
Pw 

FS 
vw 
FS 
Vn 
Vb 
PS 
Pb 
Vn 
PS 
Pw 
Pw 
Vn 
PS 

Va Pd 
G G 
Fa G 
Va vw 
Va vw 
Fa FW 
Va Fa 
Fa Fw 
Va Pw 
Va Pw 
Va Pw 
Va Va 
Va Va 
Fa G 
Fa G 
Va Pf 
Va Fa 
Va Va 
Va Fa 
Va Pal 
Va Fa 
Va G 
Va Fa 
Va vt 
Ph Pw 
Ph Pw 
Va Pa 
Va Fa 
Va Pd 
Va Pw 
Va Pwl 
Va Pw 
Va Pw 
Va PW 
Va Pw 
Va Fal 
Va Fa 
Pa FW 
Fa G 
Va Pal 
Va Fa 
Va Pd 
Va Faw 
Va Fa 
Va Pa 
Va Va 
Va Fa 
Va Pw 
G Fh 
Fq Fa 
Va vw 
Va Pa 
Va Pa 
Va Pdw 
PS G 
Va Faw 
Va Faw 
G G 
Va Pw 
Va Pw 
Va PW 
Va Pa 

Vd 
G 
Pw 
VW 
vw 
PW 
Fa 
Pw 
vu, 
VW 
v U’ 
Vaw 
Vaw 
Pw 
PW 
Pw 
Pl 
Va 
Fa 
Paw 
Fa 
Fa 
Pwi 
vt 
vw 
vw 
Paw 
Fa 
Vd 
vw 
Vwa 
VW 
vw 
vw 
Vu1 
Pw 
Pw 
PW 
Fa 
PW 
Pwi 
Vd 
Pw 
Fa 
Pa 
vw 
Pw 
vw 
Pw 
Pwi 
vw 
Pw 
Pw 
Vwd 
Pw 
Pw 
Pw 
G 
vw 
vw 
VW 
Pwa 

Pd 
ci 
Fw 
Pw 
Pw 
Fw 
Fa 
Fw 
Pw 
Pw 
Pw 
Vaw 
Vaw 
Pw 
Pw 
Fw 
Fat 
Va 
Fa 
Pa 
Fa 
G 
Fwi 
Vt 
Pw 
Pw 
Pa 
Fap 
Pd 
Pw 
Paw 
PW 
Pw 
PW 
Pw 
Fw 
Fw 
FW 
G 
Pa 
Fwi 
Pd 
Fwa 
Fw 
Pa 
Fa 
Fw 
Pw 
Fw 
Fwi 
Vaw 
Fwa 
Fwa 
Pwd 
Fw 
Faw 
Faw 
G 
Pw 
Pw 
Pu 
Pa 

1.55 

Vd 
Vks 
VSW 
vw 
vw 
Ph 
G 
Vkh 
VW 
VW 
vw 
vws 
VWS 
PW 
Pw 
Pw 
FS 
vsw 
G 
Pws 
FS 
FP 
Phi 
Vt 
vw 
vw 
PWS 
FP 
Vd 
vw 
vw 
vw 
vw 
Va, 
vw 
Ph 
Pw 
Ph 
FP 
VS 
Phi 
Vd 
Pw 
FP 
FS 
vw 
Pw 
vw 
Vsk 
Pik 
vw 
Pw 
Pw 
Vwd 
vs 
Pw 
Pw 
Vsk 
vw 
vw 
VW 
Pws 

Pk 
Vk 
Pk 
Pw 
Pw 
Fw 
G 
Pk 
PW 
SW 
PW 
Vwh 
Vwh 
Fw 
FW 
Fu 
Ft 
Vwh 
G 
Fw 
G 
Vk 
Pi 
vt 
Pw 
Pw 
Fw 
G 
Pk 
Pw 
Pw 
PW 
PW 

Pw 
Pu 
Pu 
Fw 
FN 
Pk 
Fw 
Pi 
Pk 
Fw 
G 
G 
Vwh 
Fw 
Pw 
Vk 
Pik 
Vwh 
Fw 
Fw 
Pwk 
Pk 
Fw 
Fw 
Vk 
Pw 
Pw 
PW 
Fw 

Vdp 
Vs 
FS 
Pws 
PW 
vs 
G 
VS 
Pu’ 
Pw 
PW 
vsw 
vsw 
FS 
FS 
FS 
Fst 
vsw 
G 
PS 
FS 

;; 

vt 
VS 
Vs 
PS 
PP 
Vdp 
Pw 
Pw 
Pw 
Pw 
Pw 
PW 
FS 
FS 
Vs 
VS 
PS 
FS 
Vdp 
PP 
PP 
FS 
vsw 
FS 
Pw 
vs 
vs 
vsw 
FS 
FS 
Vdp 
vs 
PP 
PP 
vs 
Pw 
Pw 
Pw 
PS 

Vd 
Vk 
Vk 
G 
Fk 
Pka 
Fk 
Pk 
Phk 
Phk 
Phk 
Vah 
Vah 
Pka 
Pka 
Fa 
vt 
Va 
Pka 
G 
Fkt 
Pka 
Pi 
vt 
Vk 
Vk 
G 
Fka 
Vd 
Vh 
ci 
Fk 
Fk 
Fk 
Fk 
Fa 
Fa 
Pka 
Pka 

2 
Vd 
Fka 
Fka 
Fa 
Vah 
Fa 
Ph 
Vka 
Vk 
Vah 
Fk 
Fk 
Vdh 
Vk 
Fka 
Fka 
Vk 
Ph 
Ph 
Ph 
ci 

Vd 
Gg 
Phg 
Phk 
Vh 
Ph 

Fk 
Ph 
Vh 
Vh 
Vh 
Vhg 
Vhg 
Ph 
Ph 
Ph 
Fkt 
Vhg 
Fk 
Vk 
Fk 
Fkg 
Fk 
vt 

Vh 
Vh 
Vk 
Fk 
Vd 
Vh 
Vkh 
Phk 
Phk 
Phk 
Phk 
Phk 
Ph 
Ph 
Fkg 
Ph 
Fk 
Vd 
Pkh 
Fk 
Pk 
Vhg 
Ph 
Phk 
Pk 
Fkg 
Vhg 
Ph 
Ph 
Vd 
Phg 
Phk 
Phk 
Gg 
Vh 
Vh 
Vh 
Phk 



TABLE 67 (continued) 

Soi1 ., opm, 
Symbol (1) 

Sand 
and 

G ra\ CI 
12) 

Roadfil 
13) 

Koach 
and 

s,rer,\ 
(51 

Sanilary Landlill 

I rench Arta 
Caver Matmal 

for Arco Swagr 
TYPC Lagoanr 

(8) (9) 

Mcw 
Md 
Mt! 
Me(ss) 
Mh 
MI 

MI(P) 
Ml(@ 
Mlc 
Mlc(P) 
Mn(P) 
Mr 
Mr(sa) 
Mw PJ 
MY 
My(sa) 
Ng 
Or 
0x 
Pa 
Pc( PJ 
Pi 
Pi(P) 
PI 
PI( sa) 
Pttl 
Pn 
R 

Rg 
RV 
Sa 
Sb 
Sd 
Si(sa) 
SI- 
SO 
SO(P) 
SP 
sv 
SW 
Sw(P) 
Sw(sa) 
Tr 
Tr( sa) 
VI 

“P 
VP(P) 
Vr 
W 
Wd 

We( P) 
We(sa) 
Wi 
Wi(P) 
W i( P)(sa) 

WP 

vw 
PS 
FS 
Vn 
VW 
PW 
Pw 
Vn 
PW 
PW 
Pw 
PW 
Vn 
Pws 
FS 
Vn 
PS 
FS 
vw 
Pw 
PWS 
Pw 
Pw 
Fb 
Vn 
Fb 
Pw 
Vb 
Pw 
FS 
PS 
Vcb 
vu 
Vn 
Vn 
Pw 
Pw 
PS 
PS 
Pw 
Pw 
Vn 
Fi 
Vn 
FS 
Pw 
Pw 
Fi 
Fs 
Vl 
Pw 
Vn 
Pw 
Pw 
Vn 
Pb 

Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Vh 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Va 
Pa 
Fh 
Va 
Va 
Va 
Ph 
Ph 
Va 
ci 
Va 
Va 
Va 
Va 
Va 
Va 
Vh 
Vh 
Va 
Va 
Va 
Va 
va 
Va 
Va 
Va 
Va 

vw 
Pa 
Pa 
Pa 
VW 
PW 
Pw 
Pw 
vw 
Pw 
Pw 
Pw 
Pw 
Pwa 
Pa 
Pa 
Pa 
Fa 
vw 
PW 
Pws 
Pw 
Pw 
Fa 
Fa 
Fa 
Pw 
Vr 
vw 
Fa 
G 
Ph 
vw 
vw 
Pw 
vw 
vw 
Pa 
Fh 
vw 
Pw 
PW 
Fa 
Fa 
Fa 
Pw 
PW 
Fa 
Pa 
Pa 
Pw 
Pw 
Pw 
Pw 
Pw 
Fa 

VW 
Pwa 
Pw 
Pw 
VW 
vu, 
VW 
vw 
vw 
vw 
VU’ 
vw 
vw 
vw 
Pw 
Pw 
Pwa 
Pw 
VW 
VW 
vw 
vw 
vw 
Pw 
Pw 
Pw 
vw 
Vr 
vw 
Pw 
Pw 
Vih 
vw 
Pa 
vw 
vw 
VW 
Pa 
Pw 
vw 
vw 
vw 
Pwi 
Pwi 
Pwi 
vw 
vw 
Pwi 
Fa 
Pt 
vw 
vw 
VW 
vw 
vw 
Fat 

Vaw 
Pa 
k-w 
Fw 
Vi 
PM 
1’ \:’ 
Pu 
f’w 
PW 
PW 
PU 
PU 
PL4 
Fwa 
Fu: 
Pa 
FN 
VU 
PW 
PW 
P\i 
P\b, 
Fw 
FU 
FH 
PW 
Lr 
PU 
FW 
FN 
Vi 
VW 
Pw 
Pw 
PW 
PH 
Pa 
Fw 
Pw 
I’W 
f’w 
Fw 
Fw 
Fw 
I’W 
I’W 
FW 
Fa 
PI 
Pw 
PW 
PW 

Pw 
Pw 
Pat 

vw 
Pws 
Pw 
Pw 
vw 
VW 
vw 
vw 
vw 

UW 
vw 
vw 
vw 
vw 
Pw 
Pw 
Pws 
Pw 
vw 
VU’ 
vw 
vw 
vw 
Pw 
Pw 
vs 
vws 
Vr 
vw 
Pw 
Pw 
Vis 
vw 
vw 
vw 
vw 
vw 
PS 
Vsk 
vw 
vw 
vw 
Pw 
Pw 
Pw 
vw 
vw 
Pw 
FS 
Fst 
vw 
vw 
vw 
vw 
vw 
Fst 

Vwh 
Fw 
Fw 
Fw 
vw 
Pw 
Pw 
Pw 
Pwk 
Pwk 
Pwk 
Pw 
Pw 
Pw 
Fw 
Fw 
Fw 
Fw 
Vwh 
Pw 
Pw 
Pw 
Pw 
Fw 
Fw 
Pk 
Pw 
Vk 
Pw 
Fw 
Pk 
Vik 
Vwh 
Pw 
Pw 
Vk 
Vk 
G 
Pk 
Pw 
Pw 
Pw 
Fw 
Fw 
Fw 
Pw 
Pw 
Fw 
Ft 
Pt 
Pw 
Pw 
Pw 
Pw 
Pw 
Pt 

vsw 
PS 
FS 
FS 
vw 

PWP 
PWP 
PWP 
VS 
VS 
VS 
Pw 
Pw 
Pw 
FS 
FS 
PS 
FS 
vsw 
Pw 
Pw 
Pw 
Pw 
FS 
FS 
FS 
Pw 
Vd 
Pw 
FS 
VS 
vs 
vsw 
Pw 
Pw 
VS 
vs 
PS 
vs 
Pw 
Pw 
Pw 
FS 
FS 
vs 
Pw 
Pw 
FS 
Fst 
Pt 
Pw 
Pw 
Pw 
Pw 
Pw 
Pt 

Vah 
G 
Fk 
Fk 
Vi 
Ph 
Ph 
Ph 
Vkh 
Vkh 
Vkh 
Ph 
Ph 
ci 
Fk 
Fk 
G 
Fk 
Vah 
Fk 
G 
Fk 
Fk 
Pk 
Pk 
Vk 
Vk 
Vd 
Fk 
Fk 
Pka 
Via 
Vah 
Fk 
Fk 
Vk 
Vk 
G 
Vka 
Vh 
Vh 
Vh 
Pi 
Pi 
Fk 
Vh 
Vh 
Pi 
vt 
vt 
Vh 
Vh 
Vh 
Vh 
Vh 
vt 

“hg 
Phk 
Ph 
Ph 
Vi 
Vh 
Vh 
Vh 
Vh 
Vh 
Vh 
Pi 
Pi 
Vkh 
Phk 
Phk 
Phk 
Ph 

“hg 
Pi 
Vkh 
Vh 
Vh 
Ph 
Ph 
Ph 
Ph 
Vd 
Vh 
Ph 
Ph 
Vig 

Vhg 
Vh 
Vh 
Vh 
Vh 
Vk 
Phg 
Vh 
Vh 

FP 
Pi 
Fk 
Vh 
Vh 
Pi 
Fkt 
Pt 
Vh 
Vh 
Vh 
Vh 
Vh 
Pt 
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influencing a particular use has an equal effect. 
Class limits established for rating the suitability of 
individual soi1 properties take this into account. For 
a selected use, therefore, only those soi1 properties 
which most severely limit that use are specified. 

RECREATIONAL DEVELOPMENT OF THE 
SOILS 

This section provides interpretations of the soi1 
suitability for recreational development. Al1 kinds 
of soi1 cari be used for recreational activities of some 
kind. 

Soils and their properties determine to a large 
degree, the type and location of recreational facili- 
ties. Wet soils are not suitable for camp sites, roads, 
play grounds or picnic areas. Soils that pond and 
dry out slowly after heavy rains present problems 
where intensive use is contemplated. It is difficult to 
maintain grass caver for playing fields and golf 
courses on droughty soils. The feasibility of many 
kinds of outdoor activities are determined by other 
basic soi1 properties such as depth to bedrock, 
stoniness, topography or land pattern, and the 
ability of the soi1 to support vegetation of different 
kinds as related to its natural fertility. 

The criteria used to evaluate soi1 suitability for 
recreational uses in many cases relate to engineering 
properties of soils and are adapted for guides found 

in Coen et a143, and from guidelines developed by 
the Soi1 Conservation Service, United States De- 
partment of Agriculture44 and the Canada Soi1 
Survey Committee45. 

Soi1 suitability for selected recreation uses 
The suitability of the various soi1 series and 

phases for selected recreation uses is shown in Table 
68, according to four classes, Good, Fair, Poor and 
Very poor defined previously in the section on 
Engineering Uses. Subclasses are employed to 
identify the kind of limitation or hazard for a 
particular use. An explanation of subclass symbols 
are provided in Table 66 and the Glossary. 

Guides,for Assessing SoilSuitabiiityfor Recreation 
Use 

The guidelines for various recreation uses are 
presented in Appendix D, Tables 8 and 1 I through 
14. 

Woen et al, 1977. Soi1 Survey of Yoho National Park, Canada. 
Alberta Soi1 Survey Report No. 37. 280 pp, Alberta Institute 
of Pedology, University of Alberta. Edmonton, Alberta. 

WSDA, 197 1. Guide for Interpreting Engineering Uses of Soils. 
Soi1 Conservation Service USDA. SCS-45. 87 pp. 

WSSC, 1973. Proceedings of the Ninth Meeting of the Canada 
Soi1 Survey Committee, University of Saskatchewan, Saska- 
toon. 357 pp. 

TABLE 68. 
Suitability ratings of soils in the Ste. Rose du Lac Area for selected recreation uses. (Suitability is designated 
as G-good, F-fair, P-poor and V-very good. The nature of the most severe limitations are indicated by subclass 
symbols deflned in Table 66 and applied according to use and management conditions specified in the 
appropriate Guide Tables. Tables 4, 11-14, Appendix D). 

Soi1 Playgrounds 
Symbol (11) 

Aa Pd 
Ag Pqm 
AIS Fsw 
Au Pws 
Ba(P) vws 
Bd pq 
Bk G 
BO Fsw 
c Pw 
C(P) vws 
C(=l Pw 
Cax vws 
Caxd vws 
Cb Fws 
Cb(sa) Fws 
Cd Fw 
CV vt 
cx vws 
Db G 
Dn Pws 
E Pt 

Picnic Area 
(12) 
Fc 
Pmc 
Fsw 
Pws 
vws 
Fw 
G 
Fsw 
Pw 
vws 
Pw 
vws 
vws 
Fws 
Fws 
Fw 
Fst 
vws 
G 
Pws 
FS 

Suitability for. . 

Camp Area 
(13) 

PP 
G 
Fsw 
Pws 
vws 
Fw 
G 
Fsw 
Pw 
vws 
Pw 
vws 
vws 
Fsw 
Fsw 
Fw 
Fst 

vws 
G 
Pws 
FS 

Paths and 
Trai]s 

(14) 

FS 
G 
Fw 
Pws 
vws 
Fw 
G 
Fw 
Pw 

vws 
Pw 
vws 
vws 
Fw 
Fw 
Fw 
Fst 

vws 
G 
Pws 
Fs 

Building Sites 
(without basements) 

(4) 

Fd 
G 
Fw 
Pw 
Va 
Fw 
Fa 
Fw 
PW 

Va 
Pw 

Vaw 
Vaw 
Fw 
Fw 
Fw 
Pt 

Va 
Fa 
Pa 
Fa 
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TABLE 68 (continued) 

Suitabilitv for 

Soi1 Playgrounds 
Symbol (II) 

Picnic Area 
(12) 

Camp Area 
(13) 

Eb 
Ed 
Er 
EY 
EyV’) 
Fa 
Fd 
Fk 
FdP) 
WP) 
Gf 
Gf(P) 
Gf(sa) 
WWsa) 
GI 
GP 
Gr 
Gux 
Ha 
HC 
Hi 
In 
IS 
K 
Kcx 
Kd 
Ke 
Kg 
KU 
KX 
La 
La(sa) 
LUP) 
Lr 
LU 
Lu(sa) 
LYX 
Ma 
Ma(P) 
Ma(ss) 
Mc 
Mcw 
Md 
Mc 
Me(ss) 
Mh 
MI 
MI(P) 
Mi(sa) 
Mlc 
M Ic( P) 
Mn(P) 
Mr 
Mr(sa) 
Mw(P) 
MY 
My(sa) 
Ng 
Or 
0x 
Pa 
Pc(P) 
Pi 

pq 
Pws 
vt 
Pw 
vws 
PS 
Fsp 
Pd 
vws 
vws 
PW 
vws 
PW 
vws 
Fw 
Fw 
Fw 
pq 
Pws 
FW 

Pd 
Fsp 
Fsp 
FS 
vws 
Fw 
PW 
pq 
pq 
Vs 
FS 
FS 
Vd 
Fsw 
Fsw 
Fsw 
Pv 
Pw 
vws 
Pw 
Pws 
vws 
Pws 
FS 
FS 
vw 
Pw 
vws 
Pw 
Pw 
vws 
vws 
Pw 
Pw 
vws 
FS 
FS 
PS 
FS 
vws 
Pw 
vws 
Pw 

Pmc 
FS 
vt 
PW 
vws 
Pws 
Fsp 
Fc 
vws 
vws 
Pw 
vws 
Pw 
vws 
Fw 
Fw 
Fw 
Pmc 
Pws 
FS 
Fcp 
Fsp 
Fsp 
FS 
vws 
Fw 
Pw 
Fw 
FS 
vws 
Fws 
Fws 
vws 
Fws 
Fws 
Fws 
Pmc 
Pw 
vws 
Pw 
Pws 
vws 
Pws 
Fws 
Fws 
vw 
Pw 
vws 
Pw 
Pw 
vws 
vws 
Pw 
Pw 
vws 
Fws 
Fws 
Pws 
FS 
vws 
Pw 
vws 
Pw 

PP 
FS 
vt 
Pw 
vws 
Pws 
Fsp 
PP 
vws 
vws 
Pw 
vws 
Pw 

vws 
Fw 
Fw 
Fw 
G 
Pws 
FS 
PP 
Fsp 
Fsp 
FS 
vws 
Fw 
Pw 
Fw 
FS 
vws 
Fws 
Fws 
vws 
Fsw 
Fws 
Fws 
G 
Pw 
vws 
PW 

Pws 
vws 
Pws 
FWS 

Fws 
vw 
Pw 
vu5 
Pw 
PU 
vws 
vws 
PW 
Pw 
vws 
Fws 
FW 
Pws 
FS 
vws 
Pw 
vus 
PW 
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Paths and 
Trails 

Building Sites 
(without basements) 

(14) (4) 

G 
FS 
Pt 
Pw 
vws 
Pws 
Fsp 
FP 
vws 
vws 
Pw 

vws 
Pw 
vws 
Fw 
Fw 
Fw 
G 
Pws 
FS 
Fsp 
Fws 
Fsp 
FS 

vws 
Fw 
Pw 
Fw 
FS 
vws 
Fws 
Fws 
vws 
Fw 
Fws 
Fws 
G 
Pw 

vws 
Pw 

Pws 
vws 
Pws 
Fws 
Fws 
vw 
Pw 

vws 
Pw 
Pw 

vws 
vws 
Pw 
Pw 
vws 
Fws 
Fws 
Pws 
FS 
vws 
Pw 

vws 
Pw 

G 
Pi 
Vt 
Pw 
Va 
Pa 
Fa 
Fd 
Va 
Va 
Pwa 

Va 
Pwa 

Va 
Fw 
Fw 
Fw 
G 
Pa 
Pi 
Fd 
Faw 
Fa 
Pa 

Vaw 
Fw 
Pw 
Fw 
Pi 
Va 
Faw 
Faw 
Pw 
Fw 
Faw 
Faw 
G 
Pwa 

Va 
Pwa 
Pa 
Vaw 
Pa 
Faw 
Faw 
vw 
Pw 

Va 
Pw 
Pwa 
Pw 
Pw 
Pw 
Pw 
Va 
Faw 
Faw 
Pa 
Faw 
Va 
Pwa 
Va 
Pwa 



TABLE 68 (continued) 

Soi1 Playgrounds 
Symbol (11) 

Pi(4) vws 
PI FW 
Pl(sa) Fw 
Pm Fw 
Pn Pw 
R Vr 
RE? Pw 
RV FS 
Sa Fsw 
Sb Vis 
Sd vws 
Si(sa) Pw 
Sf Pw 
SO Pw 
SO(P) vws 
SP PS 
sv pq 
sw Pw 
Sw(P) VWS 
Sw(sa) Pw 
Tr FS 
Tr(sa) FS 
VI FS 
VP Pw 
VP(P) vws 
Vr FS 
w Pt 
Wd vt 
We Pw 
We(P) vws 
We(sa) Pw 
Wi Pw 
Wi(P) vws 
Wi(P)(sa) vws 
WP vt 

Picnic Area 
(12) 
vws 
Fw 
Fw 
FW 

Pw 
Vr 
Pw 
FS 
Fsw 
Vis 
vws 
Pw 
Pw 
Pw 
vws 
FS 
Fw 
Pw 
vws 
Pw 
FS 
FS 
FS 
Pw 
vws 
FS 
Fst 
Pt 
Pw 
vws 
Pw 
Pw 
vws 
vws 
Pt 

Suitability for. . 

Camp Area 
(13) 

vws 
Fw 
Fw 
Fw 
Pw 
Vr 
Pw 
FS 
Fsw 
Vis 
vws 
Pw 
Pw 
Pw 
vws 
FS 
Fw 
Pw 
vws 
Pw 
FS 
FS 
FS 
Pw 
vws 
FS 
Fst 
Pt 
Pw 
vu5 
Pw 
Pw 
vws 
vws 
Pt 

Paths and 
Trails 

(14) 

vws 
Fw 
Fw 
Fw 
Pw 
Vr 
PW 
FS 
Fsw 
vsw 
vws 
Pw 
Pw 
PW 
vws 
FS 
Fw 
Pw 

vws 
Pw 
FS 
FS 
FS 
Pw 
vws 
FS 
FS 
Ft 
Pw 
vws 
Pw 
Pw 
vws 
vws 
Ft 

Building Sites 
(without basements) 

(4) 

Va 
Fw 
Fw 
Fw 
Pwa 

Vr 
Pwa 
Faw 
Fw 
Vi 
Vaw 
Paw 
Pw 
Pw 

Va 
Pa 
Fw 
Pw 

Va 
Pw 
Pi 
Pi 
Pi 
Pw 
Va 
Pi 
Ft 
Pt 
Pw 

Va 
Pw 
Pw 

Va 
Va 
Pt 
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APPENDIX A 
GLOSSARY 

AASHO class[/icarion (soi1 engineering) - The officia] classifi- 
cation of soi1 materials and soi] aggregate mixtures for 
highway construction used by the American Association of 
Srate Highway Officia]s. 

Ca~iorr Exchange Capacit.1, (CEC) - A measure of the total 
amount of exchangeable cations that cari be held by a soi]. 
Expressed in milliequivalents per 100 g of soi]. 

C/U.~, - As a soi1 separate, the minera1 soi1 particles less than 
0.002 mm in diameter: usually consisting largely of clay 
minerals. As a soi1 textural class. soi] materials that contain 
40 or more per cent clay, less than 45 per cent sand and less 
than 40 ner cent silt. 

Acid soi/ ~ A soi1 having a pH less than 7.0. 
Acidif.1, (AIkalinirI,) ~ the degree of acidity of the soi1 expressed 

in pH values. Sec Reaction, soil. 
A,fforestation ~~ The artificial establishment of forest crops b> 

planting or sowing on land that has not previously. or 
recently, grown trees. 

Alluvium ~ A general term for all deposits of rivers and streams. 
Arable soi/ ~ Soil suitable for plowing and cultivation. 

C/?or Curling - A method of cutting that removes the entire 
timber stand on the area tut. 

Cohhles ~ Rock fragments 8 to 25 cm in diameter. 
Color - Soi1 colors are compared with a Munsell color chart. 

The Munsell system specifïes the relative degrees of the three 
simple variables of color: hue, value and chroma. For 
example: IOYR 6/4meansahueof IOYR,avalueof6.anda 
chroma of 4. 

Associalion ~ A sequence of soils ofabout the sameage, derived 
from similar parent materials. and occurring under similar 
climatic conditions but showing different characteristics 
due to variations in relief and in drainage. 

//3 Armosphere Moisrure - The moisture percentage on dr) 
weight basis of a soi1 sample that has been air dried. 
screened. saturated and subjected to a soi] moisture tension 
of 345 cm of water through a permeable membrane for a 
period of 48 hours. It approximates the soi1 moisture 
retention capacity. 

Availahle nurrient - That portion of any element or compound 
in the soil that cari be readily absorbed and assimilated b) 
growing plants. 

Availahle soi/ ntoisrure - The portion of water in a soi1 that cari 
be readily absorbed by plant roots: generally considered to 
be that water held in the soi1 up to approximately 15 atmos- 
pheres pressure. 

Basa/ ,4wa - The area of the cross section (measured inside or 
outside the bark, usually the latter) of a single tree of all 
trees in a stand, expressed either in square feet or square 
meters. 

Bearing capaci1.v - Capacity of soi] (in moist to wet conditions) 
to support loads such as buildings, people, vehicles. and 
animals. 

Eedrock - The solid rock that underlies soi1 and regolith or 
that is exposed at the surface. 

Biomuss - The total amount of living material in a particular 
habitat or area (in forestry pertaining to plant biomass or 
tree biomass). 

Boulder.~ ~ Stones which are larger than 60 cm in diameter. 
Bulk densirj,-Theweight ofovendrysoil( 105’C)divided byits 

volume at field moisture conditions, expressed in grams per 
cubic centimeter. 

Buried soi/ - Soi1 covered by an alluvial, loessial. or other 
deposit. usually to a depth greater than tt& thickness of the 
solum. 

Calcareous soi/ - Soil containing sufficient calcium carbonate 
(often with magnesium carbonate) to effervesce visibly 
when treated with hydrochloric acid. 

Calcium Carbonate Equivalent - Refers to the per cent of 
carbonates in the soi1 expressed on the basis of calcium 
carbonate. Terms used to express the carbonate contents of 
soils are: 

noncalcareous . . . . . . . . ..__......................... <170 
weakly calcareous ,,...,.,..._._.___,.......,.,,...,,,..,, 1-5~~ 
moderately calcareous . . . . . . . ..__.._................ 6-15s 
strongly calcareous . . . . . . . . . . . . . . . . . .._.............. I6-25% 
very strongly calcareous . . . . . . .._.__.............. 26-40yc 

,extremely calcareous ,.,,...._.__...,..,............,.. >40% 
Capillar.~~.fringe - A zone of essentially saturated soil just above 

the water table. The size distribution of the pores determines 
the extent and degree of the capillary fringk. 

Carbon-nirrogen rario (CjN rafio) - The ratio of the weight 
of organic carbon to the weight of total nitrogen in a soi1 
or in an organic material. 

Con?& (soi/) - A mapping unit used in detailed and recon- 
naissance soi1 surveys where two or more soi1 series that are 
SO intimately intermixed in an area that it is impractical to 
separate them at the scale of mapping used. 

Contrerions - Hard grains, pellets or nodules from concentra- 
tion of compounds in the soil that cernent soi] grains, 
together. 

Conduclivir), electrical - A physical quantity that measures the 
readiness with which a medium transmits electricity. It is 
expressed as the reciprocal of the electric resistance (ohms) 
or millisiemens per cm at 25’C of a conductor which is one 
cm long with a cross sectional area of one square cm. It is 
used to express the concentration of salt in irrigation water 
or soi1 extracts. 

Conffer - A tree belonging to the order Coniferae with cones 
and evergreen leaves of needle shape or “scale like”. The 
tree is harvested to produce wood known commercially as 
“softwood”. 

Consis/eme (soi/) - The mutual attraction of the particles in a 
soi1 mass, or their resistence to separation or deformation. 
It is described in terms such as loose, soft, friable. firm, hard, 
sticky, plastic or cemented. 

Consumptive use,fictor (CU) - The ratio of consumptive use 
of water by a trop to potential evapotranspiration and 
transpiration. An actively growing trop that completely 
covers the soi1 over a large area and that has an ample supply 
of readily available soi1 water has a consumptive use factor 
of 1.0. 

Consumprive use SP >I’a/er - The sum of the depths of water 
transpired by the plants and evaporated from the soi] 
surface and from intercepted precipitation. It may be less 
or greater than potential evapotranspiration. 

Conrour - An imaginary line connecting points of equal eleva- 
tion on the surface of the soi]. 

Caver - This term generally has one of the following meanings: 
1. Vegetation or other material providing protection 

2. In forestry, low growing shrubs and herbaceous plants 
under trees (i.e., ground caver vs. tree caver) 

3. Any vegetation producing a protective mat on or just 
above the soi1 surface. 

Corzer Type - A descriptive term used to group together soft- 
wood (coniferous), hardwood (deciduous), or mixed wood 
(a mixture of softwoods and hardwoods) stands. 

Creep (SO~I) - Slow mass movement of soi1 and soi1 material 
down rather steep slopes primarily under the influence of 
gravity, but aided by saturation with water and by alternate 
freezing and thawing. 

Cro~c~ - The Upper part of a tree, including the branches and 
foliage. 

Cra><n Glass - All trees in a stand with tops or crowns occupy- 
ing a similar position in the canopy or crown caver. Crown 
classes usually distinguished are: 
dominant: Trees with crowns extending above the 

general level of the forest canopy and re- 
ceiving full light from above and partly 
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codominant: 

intermediate: 

from the side: larger than the averaee trees 
in the stand sud 4th crowns well deyeloped 
but possibly somewhat crowded on thesides. 
Trees with crowns forming thegeneralupper 
level of the forest canopy with the dominants 
receiving full light from above, but compara- 
tively little from the sides; usually with small 
crowns and stem diameter: considerably 
crowded on the sides. 
Trees with crowns below but still extending 
into the general level of the forest canopy, 
receiving a Little direct light from above but 
none from the sides; usually with small 
crowns and stem diameter; considerably 
crowded on the sides. 

Crown Caver - The canopy formed by the crown of a11 the trees 
in a forest. 

Cut-over Forest - A forest in which most or all of the merchant- 
able timber has been tut. 

Deciduous Tree - A tree that sheds a11 its leaves every year at 
a certain season. 

Decile porfion - A one-tenth portion. As used in this map 
symbol A7 B3 means that the A soils caver seven tenths 
and the B soils caver three tenths of the map unit. 

Deira - An alluvial or glaciofluvial fan shaped deposit at the 
mouth of a river that empties into a lake or sea. 

Deflocculafe - TO separate or to break up soi1 aggregates into 
individual particles by chemical or physical means or both. 

Degradation (ofsoils) - The changing of a soi1 to a more highly 
leached and more highly weathered condition, usually 
accompanied by morphological changes such as the devel- 
opment of an eluviated light colored (Ae) horizon, 

Diurnefer Breasr Height (DBH) - The diameter of a tree 1.35 m 
above ground level. 

Dispersion - 1s rated high, moderate or low depending on how 
readily the soi1 structure breaks down or slakes because of 
excess moisture. A rating of high indicates that soi1 aggre- 
gates slake readily; a rating of low indicates that aggregates 
are resistant to dispersion and remain clumped together. 

Drainage (soil) - (1) the rapidity and extent of the removal of 
water from the soi1 by runoff and flow through the soi1 to 
underground spaces. (2) As a condition of the soil, it refers 
to the frequency and duration of periods when the soi1 is 
free of saturation. 

Drainage in soi1 reports is described on the basis of actual 
moisture content in excess of field capacity (that moisture 
retained after soi1 is allowed to drain) and length of the 
saturation period within the plant root zone. The terms are 
as follows: 
Verv rapid!v drained - Water is removed from the soi1 very 

rapidly in relation to supply. Excess water flows downward 
very rapidly if underlying material is pervious. There may be 
very rapid subsurface flow during heavy rainfall providing 
there is a steep gradient. Soils have very low available water 
storage capacity (usually less than 2.5 cm) within the control 
section and are usually coarse in texture, or shallow, or 
both. Water source is precipitation. 
Rupidlv drained - Water is removed from the soi1 rapidly 
in relation to supply. Excess water flows downward if 
underlying material is pervious. Subsurface fIow may occur 
on steep gradients during heavy rainfall. Soils have low 
available water storage capacity (2.5-4 cm) within the 
control section, and are usually coarse in texture, or 
shallow, or both. Water source is precipitation. 
Weil drained - Water is removed from the soi1 readily but 
not rapidly. Excess water flows downward readily into 
underlying pervious material or laterallyas subsurface ffow. 
Soi]s have intermediate available water storage capacity (4- 
5 cm) within the control section, and are generally inter- 
mediate in texture and depth. Water source isprecipitation. 
On slopessubsurfaceflowmay occurforshortdurations but 

additions are equaled by losses. These soils are usually free 
of mottles within 100 cm of the surface but may be mottled 
below this depth. Soi1 horizons are usually bright colored. 

Moderale!i~ well drained - Water is removed from the soi1 
somewhat slowly in relation to supply. Excess water is 
removed somewhat slowly due to low perviousness, shallow 
water table, lack of gradient, or some combination of these. 
Soils have intermediate to high water storage capacity (5-6 
cm) within the control section and are usually medium to 
fine in texture. Soils are commonly mottled in the 50 to 100 
cm depth. Colors are du11 brown in the subsoil with stains 
and mottles. 
ImperfeefJy drained - Water is removed from the soi1 
sufficiently slowly in relation to supply to keep the soi1 wet 
for a significant part of the growing season. Excess water 
moves slowly downward if precipitation is major supply. If 
subsurface water or groundwater, or both, is main source, 
flow rate may vary but the soi1 remains wet for a significant 
part of the growing season. Precipitation is main source if 
available water storage capacity is high; contribution by 
subsurface flow or groundwater flow, or both, increases as 
available water storage capacity decreases. Soils have a wide 
range in available water supply, texture, and depth, and are 
gleyed phases of well drained subgroups. These soils 
generally have mottling below the surface layers and 
generally have duller colors with depth, generally brownish 
gray with mottles of yellow and gray. 
Poorly drained - Water is removed SO slowly in relation to 
supply that the soi1 remains wet for a comparatively large 
part of the time the soi1 is not frozen. Excess wateris evident 
in the soi1 for a large part of the time. Subsurface flow or 
groundwater flow, or both, in addition to precipitation are 
main water sources; there may also bea perched watertable, 
with precipitation exceeding evapotranspiration. Soils have 
a wide range in available water storage capacity, texture, 
and depth, and are gleyed subgroups, Gleysols, and Organic 
soils. 
Very poorly drained - Water is removed from the soi1 SO 

slowly that the water table remains at or on the surface for 
the greater part of the time the soi1 is not frozen. Excess 
water is present in the soi1 for the greater part of the time. 
Groundwater flow and subsurface flow are major water 
sources. Precipitation is less important except where there is 
a perched water table with precipitation exceeding evapo- 
transpiration. Soils have a wide range in available water 
storage capacity, texture, and depth, and are either Gley- 
solic or Organic. 

Dryland jàrming - The practice of trop production in low 
rainfall areas without irrigation. 

Fluvial horizon - A horizon from which material has been 
removed in solution or in water suspension. 

Eolien - Soi1 material accumulated through wind action. 
Erosion - The wearing away of the land surface by detachment 

and transport of soi1 and rock material through the action 
of moving water, wind or other geological processes. The 
ratings of erosion are: 

Erosion 1 

Erosion 2 

Erosion 3 

slightly eroded - soi1 with a sufficient amount 
of the A horizon removed that ordinary tillage 
Will bring up and mix the B horizon or other 
lower lying horizonswith surface soi1 in the plow 
layer. 
moderately eroded - soi1 with a11 of the A 
horizon and a part of the B or other lower lying 
horizons removed. The plow layer consists 
mainly of the original horizons below the A or 
below the original plow layer. 
severely eroded - soils have practically ah of 
the original surfacesoil removed. The plow layer 
consists mainly of C horizon material, especially 
on knolls and steep Upper slope positions. 

Evupotranspirarion - The combined loss of water from a given 
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area, and during a specific period of time, by evaporation 
from the soi1 surface and transpiration from plants. 

Even-aged - A stand of trees in which only small differences 
in age occur between the individuals. 

Furm Foresrr.~~ ~ The practice of forestry on farm or ranch land. 
generally integrated with other farm or ranch operations. 

Field Moismre Equivalenr - The minimum moisture content at 
which a drop of water placed on a smoothed surface of the 
soi1 wiil not be absorbed immediately by the soif, but will 
spread out over the surface and give it a shiny appearance. 

Flood plain ~ The land bordering a stream, built up of sedi- 
ments from overflow of the stream and subject to inunda- 
tion when the stream is at flood stage. 

Hnvial deposifs - All sediments past and present, deposited 
by flowing water, including glaciofluvial deposits. 

Fore.rr - A plant association predominantly of trees and other 
Woody vegetation. 

Frosr heave --- The raising of the surface caused by ice in the 
subsoil. 

Friable - Soi1 aggregates that are soft and easily crushed 
between thumb and forefïnger. 

Glu~iofluviu/ deposifs - Material moved by glaciers and sub- 
sequently sorted and deposited by streams flowing from the 
melting ice. These deposits are stratified and ma); occur 
in the form of outwash plains, deltas, kames, eskers and 
kame terraces. 

G/ewd soi/ ~ An imperfectly or poorly drained soi1 in which 
the material has been modified by reduction or alternating 
reduction and oxidation. These soils have lower chromas or 
more prominent mottling or both in some horizons than the 
associated well-drained soi]. 

G/eJso/ic - An order of soils developed under wet conditions 
and permanent or periodic reduction. These soils have lou 
chromas or prominent mottling or both, in some horizons. 

Granular SfrLlcfure - Soi] structure in which the individual 
grains are grouped into small block-like aggregates with 
indistinct or round edges (spheriodal). 

Grave/ - Rock fragments 2 mm to 7.5 cm in diameter. 
Cross Mean Annual Inrremenr (GMAI) -Totalgrowth of trees 

in a stand up to a given age, divided by that age. 
Cross Merchamable Volume - Total volume of wood being 

removed from the forest (unculled). 
Ground Moraine - An unsorted mixture of rocks. boulders. 

Sand, silt and clay deposited by glacier ice. The predominant 
material is till, most of till is thought to have accumulated 
under the ice by lodgment, but some till has been let down 
from the Upper surface of the ice by ablation. Resorting 
and modification may have taken place to some extent by 
wave-action of glacial melt waters. The topography is most 
commonly in the form of undulating plains with gently slop- 
ing swells and enclosed depressions. 

Groundwarer - Water beneath the soi1 surface, usually under 
conditions where the voids are completely filled with water 
(saturation). 

Ha/oph.v/ic, vegetntion - Vegetation that grows naturally in 
soils having a high content of various salts. It usually has 
fleshy leaves or thorns and resembles desert vegetaion. 

Hardnboods -. A term applied to one of the botanical groups of 
trees that have broad leaves; also wood produced by trees of 
this group regardless of texture. 

Horizon (soil) - A layer in the soi1 profile approximately 
parallel to the land surface with more or less well-defined 
characteristics that have been produced through the opera- 
tion of soi1 forming processes. 

Horizon boundarv - The lower boundary of each horizon is 
described by indicating its distinctness and form. The 
distinctness depends on the abruptness of vertical change 
(thickness). The fonn tefers to the variation of the boundary 
plane. 

Di.srim.rnes.s - 
abrupt ~- less than 2 cm 
clear - 2 to 5 cm 
gradua] - 5 to 15 cm 
diffuse - more than 15 cm 
For/,1 - 
smooth - nearly plain 
wavy ~ pockets are wider than deep 
irregular - pockets are deeper than wide 
broken ~ parts of the horizon are unconnected with other 
parts. 

Hu!rri(~ -)w - A layer of highly decomposed organic soi] 
material containing little fibre. 

H,I,drau/ic Conducfivi!.,. - Refers to the effective flow velocity 
or discharge veloctt), in soi] at unit hy.draulic gradient. It is 
an approximation of the permeability of the soi1 and is 
expressed in cm per hour. 

Hldrologic~ Cycle - The conditions through which water 
naturally passes from the time of precipitation until it is 
returned to the atmosphere by evaporation and is again 
ready to be precipitated. 

H.~droph,l~re - Plants growing in water or dependent upon wet 
or saturated soi] conditions for growth. 

Ilhwialhorizon -A soi1 horizon in vvhich material carried from 
an overlying layer has been precipitated from solution or 
deposited from suspension. The layer of accumulation, 

/mmarure soi/ - A soil having indistinct or only slightly 
developed horizons. Also called ju\,enile soil. 

Irnpeded drainage - A condition that hinders the movement of 
water by gravity through the soils. 

Iwlusion - Soil type found within a mapping unit that is not 
extensive enough to be mapped separately or as part of a 
complex. 

hwwnrnr - The increase in diameter basa] area, height. 
volume, quality. or value of a tree or stand during a gi\:en 
period. 

/ndicator planr - Any plant that bv its presence. its frequency 
or its vigor indicates any particular property of the site- 
particularly but not exclusively of the soi]. 

/t$/rrarion - The downward entry of w’ater into the soil. 

/rrigafion - The artificial application of water to the soi] for the 
benefït of growing crops. 

/rrigarion requirenwnr (iR) - Refers to the amount of water 
exclusive of effective precipitation that is required for trop 
production. 

Lacusrrine deposirs - Material deposited by or settled out of 
lake waters and exposed by lowering of the water levels or 
elevation of the land. These sediments range in texture from 
sand to clay and are usuallyvarved (layered annual deposits). 

Lcrndforfrrs - See Appendix C. 

I.andwape - AII the natural features such as fields. hills. forest, 
water, etc.. which distinquish one part of the earth’s surface 
from another part. 

Lrac,hing ~ The removal from the soil of materials in solution. 

f.irniring Fuc,tor - A factor whose absence, or excessiveconcen- 
tration, exerts somerestraining influence upon a population 
through incompatibility with species requirements or toler- 
ance. 

Liyuid limir (Upper plastic litnic) - The water content corres- 
ponding to an arbitrary limit betvveen the liquid and plastic 
states of consistency of a soi]. The water content at this 
boundary is defined as that at which a pat of soi1 tut by a 
groove of standard dimensions will flow together for a 
distance of 1.25 cm under the impact of 25 blows in a 
standard liquid limit apparatus. 

Lineal shrinkuge - This is the decrease in one dimension 
expressed as a percentage of the original dimension of the 
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soi] mass when the moisture content is reduced from a 
stipulated percentage (usually field moisture equivalent} 
to the shrinkage limit. 

Lirter - A surface layer of loose organic debris in forests, 
consisting of freshly fallen or slightly decomposed organic 
materials. 

Mappiug I/nir - Any delineated area shown on a soi1 map that 
is identified by a symbol. A mapping unit may be a soi1 unit, 
a miscellaneous land type, or a soi] complex. 

Marsh - Periodically flooded or continually wet areas having 
the surface not deeply submerged. It is covered dominantly 
with sedges, cattails. rushes or oiher hydrophytic plants. 

Muru,v soi/ - A soi1 having well-developed soi1 horizons 
produced by the natural processes of soi1 formation. 

A4atwit.r - The approximate age beyond which growth falls off 
or the rate of decay increases. 

Merchantahle Volume (Net) - Volume of wood of a size and 
quality suitable for marketing and utilization. 

Mesophvte - Plants requiring intermediate moisture conditions 
and are not very resistant to drought. 

Microreliqf- Small-scale. local differences in relief including 
mounds, swales or hollows. 

Milliequivalent (me) - One-thousandth of an equivalent. An 
equivalent is the weight in grams of an ion or compound 
that combines with or replaces one gram of hydrogen. The 
atomic or formula weight divided by valence. 

Mixer/ Forest - A forest composed of two or more species of 
trees. In practice, usually a forest in which at least 20% 
are trees of other dominant species. Frequently applied to 
forests consisting of a combination of hardwood softwood 
species. 

Modified C/ear Cutting - A clear cutting system in which the 
size and shape of the tut areas are varied to provide a 
source of seed for the tut areas from timber margins. 

Moisrure Regime - Annual moisture status of the unconsoli- 
dated soi1 material, expressing the moisture available to 
trees in descriptive terms. The broad classes used are given 
below with the approximate equivalent terms used by soi1 
surveyors. 

Dry periodic to prolonged lack of soi1 moisture 
(excessively drained). 

Fresh adequate soi1 moisturesupply, without prolong- 
ed lack or excess of soi1 moisture (well drained). 

Moist periodic excess of soi1 moisture (imperfectly 
drained). 

Wet prolonged to permanent excess of soi1 moisrure 
(poorly drained). 

Saturated Permanent excess of soi1 moisture at the surface 
(very poorly drained). 

Mott/es - Irregularly marked spots or streaks, usually yellow 
or orange but sometimes blue. They are described in order 
of abundance (few, common, many), size (fine, medium, 
coarse) and contrast (faint, distinct, prominent). Mott]es in 
soils indicate poor aeration and lack of good drainage. 

Outwash - Sediments “washed out” beyond the glacier by 
flowing water and laid down in thin beds or strata. Particle 
size may range from boulders to silt. 

0vendr.r soi/ - Soi1 that has been dried at 105’C until it has 
reached constant weight. 

Overstory - The portion of the trees in a forest stand forming 
the Upper crown caver. 

Parent material- The unaltered or essentially unaltered minera1 
or organic material from which the soi1 profile develops by 
pedogenic processes. 

Partial Cutting - A system of cutting in which only a portion 
of the stand is removed during the first tut. The remainder 
of the stand is used as a seed source and to provide shade 
for seedlings, and is ordinarily removed following the 
successful establishment of reproduction. 

Particle sire, soi/ - The grain size distribution of the whole 
soi1 including the coarse fraction. It differs from texture, 
which refers to the fine earth (less than 2 mm) fraction only. 
In addition, textural classes are usually assigned to specific 
horizons whereas soi1 family particle-size classes indicate a 
composite particle size of a part of the control section that 
may include several horizons. 

The particle-size classes for family groupings are as 
follows: 
Fragmenta/ - Stones, cobbles and grave], with too little 
fine earth to fil1 interstices larger than 1 mm. 
San&-skeletal - Particles coarser than 2 mm occupy 35% 
or more by volume with enough fine earth to fil1 interstices 
larger than 1 mm; the fraction finer than 2 mm is that 
defined for the sandy particle-size class. 
Loamy-skeletal - Particles 2 mm - 25cm occupy 35% or 
more by volume with enough fine earth to fil1 interstices 
larger than 1 mm; the fraction finer than 2 mm is that 
defined for the loamy particle-size class. 
Clal,ey-skeleral - Particles 2 mm - 25 cm occupy 35% or 
more by volume with enough fine earth to fil1 interstices 
larger than 1 mm; the fraction finer than 2 mm is that 
defined for the clayey particle-size class. 
.San~/~~ - The texture of the fine earth includes sands and 
loamy sands, exclusive of loamy very fine sand and very fine 
sand textures; particles 2 mm - 25 cm occupy less than 35% 
by volume. 
Lonmy - The texture of the fine earth includes loamy very 
fine Sand. very fine Sand, and finer textures with less than 
35% clay; particles 2 mm - 25 cm occupy Iess than 35% by 
volume. 
Coarse-loamr - A loamy particle size that has 15% or more 
by weight of fine sand (0.25-0.1 mm) or coarser particles, 
including fragments up to 7.5 cm, and has less than lS%clay 
in the fine earth fraction. 
Fine-loamy - A loamy particle size that has 15% or more 
by weight of fine sand (0.25-0.1 mm) or coarser particles, 
including fragments up to 7.5 cm, and has 18-35s clay in the 
fine earth fraction. 
Coarse-silty - A loamy particle size that has less than 15% 
of fine Sand (0.25-0.1 mm) or coarser particles, including 
fragments up to7.5 cm,and haslessthan 18%clayin thetïne 
earth fraction. 
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Fine-silry - A loam particle size that has less than ISqc of 
fine sand (0.25-0.1 mm) or coarser particles, including 
fragments up to 7.5cm,and has 1%35Ycclayin thefïneearth 
fraction. 
C/or~,i. - The fine earth contains 35% or more clay by 
weight and particles 2 mm - 25 cm occupy less than 357c by 
volume. 
Fine-c/a.r.q, - A clayey particle size that has 35-60% clay in 
the fine earth fraction. 
Ver.~firre-c/~~~.r - A clayey particle size that has 60% or 

more clay in the fine earth fraction. 
Ped - An individual soi1 aggregate such as granule, prism or 

block formed by natural processes (in contrast with a clod 
which is formed artificially). 

Pedo/og.r ~ Those aspects of soi1 science involvingconstitution. 
distribution, genesis and classification of soils. 

Percolarion - The downward movement of water through soil. 
Specifïcally, the downward flow of water in saturated or 
nearly saturated soi1 at hydraulic gradients of 1 .O or less. 

Permqfiosf - 1. Perennially frozen material underlying the 
solum. 2. A perennially frozen soi1 horizon. 

Permafrosl table - The Upper boundary of permafrost, usually 
coincident with the lower limit of seasonal thaw (active 
layer). 

Permeability - The ease with which water and air pass through 
the soi1 to a11 parts of the profile. It is described as rapid, 
moderate or slow. 

pH -- The intensity of acidity and alkalinity, expressed as the 
logarithm of the reciprocal of the H + concentration. pH 7 
is neutral, lower values indicate acidity and higher values 
alkalinity. 

Phase. soi1 - A soi1 phase is a unit of soi1 outside the system 
of soi1 taxonomy. It is a functional unit and is used at any 
categorial level from Order to Series. It is used tocharacter- 
ize soi1 and landscape properties that are not used as criteria 
in soi1 taxonomy. The major phase differentiae are: slope. 
erosion, deposition, stoniness, texture, salinity, and 
calcareousness. 

Plasric Limit - The watercontent correspondingtoanarbitrary 
limit between the plastic and the semisolid states of con- 
sistency of a soil. 

Plasficify Index - The numerical difference between the liquid 
and the plastic limit. The plasticity index gives the range 
of moisture contents within which a soi1 exhibits plastic 
properties. 

Potentia/evapofranspirarion (PE) - The maximum quantity of 
water capable of being lost as water vapor, in a given 
climate, by a continuous stretch of vegetation covering the 
whole ground and well supplied with water. 

Profile, soi/ - A vertical section of the soi1 through aIl its 
horizons and extending into the parent material. 

Pure Fores! - A forest composed essentially of trees of one 
species. In practice, a forest in which at least 80% of the 
trees are of one species. 

Reacfion, soi/ - The acidity or alkalinity of a soil. Soi1 reaction 
classes are characterized as follows: 

extremely acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pH <4.5 
very stronglyacid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 to 5.0 
strongly acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.1 to 5.5 
medium acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.6 to 6.0 
slightlyacid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.1 to6.5 
neutral................................................... 6.6 to7.3 
mildly alkaline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.4 to 7.8 
strongly alkaline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.5 to 9.0 
very strongly alkaline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . >9.0 

Reforesrorion - Restocking an area with forest trees. 
Regolifh - The unconsolidated mantle of weathered rock and 

soi1 material on the earth’s surface. 
Relief - The elevation of inequalities of the land surface when 

considered collectively. 

Rorarion age - The age at which trees have grown to a specific 
maturity and are harvested. 

Runqff - The portion of the total precipitation on an area that 
flows away through stream channels. Surface runoff does 
not enter the soi]. Groundwater runoff or seepage flow from 
groundwater enters the soi1 before reaching the stream. 

Saline Soi/ - A nonalkali soi1 containing soluble salts in such 
quantities that they interfere with the growth of most trop 
plants. The conductivity of the saturation extract is greater 
than 4 millsiemens/cm (ms/cm), the exchangeable-sodium 
percentage is less than 15, and the pH is usually less than 8.5. 
Approximate limits of salinity classes are: 

non-saline _....................................... 0 to 4 msicm 
slightly saline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 to8 ms/cm 
moderatelysaline . . . . . . . . . . . . . . . 9 to 15 ms/cm 
stronglysaline . . . . . . . . . . . . . . . . . . . >15msicm 

Salinizarion - The process of accumulation of salts in the soil. 
Sa/(-A,jjëcted Soil - Soi1 that bas been adversely modified for 

the growth of most trop plants by the presence of certain 
types of exchangeable ions or of soluble salts. It includes 
soils having an excess of salts, or an excess of exchangeable 
sodium or both. 

Sand - A soi1 particle between 0.05 and 2.0 mm in diameter. 
The textural class name for any soi1 containing 85 percent 
or more of sand and not more than 10 per cent of clay. 

.Su/urarion Percentage - The moisture percentage of a saturated 
soi1 paste, expressed on an oven dry weight basis. 

Seepage -1. The escape of water downward through the soi]. 
2. The emergence of water from the soi1 along an 

extensive line of surface in contrast to a spring 
where water emerges from a local spot. 

Series, soi/ - A category in the Canadian System of Soi1 
Classification. It consists of soils that have soi1 horizons 
similar in their differentiating characteristics and arrange- 
ment in the profile, except for surface texture and are 
formed from a particular type of parent material. 

Shelferbelt - See Windbreak. 
Shrinkuge limir - This is the moisture content at which an 

equilibrium condition of volume change is reached and 
further reduction in moisture content Will not cause a 
decrease in the volume of the soi1 mass. 

Shrinkuge rario - This is the ratio betwee the volume change 
and a corresponding change in moisture content. It equals 
the apparent specific gravity of the dried soil. 

Silr - (a) Individual minera1 particles of soi1 that range in 
diameter between 0.05 to ,002 mm. (b) Soi1 of the textural 
class silt contains greater than 80 per cent silt and less than 
12 per cent clay. 

Site - An area of land characterized by regional and local 
climate, soi1 material, relief, soi1 moisture and nutrients 
which influence the development ofthe biotic communities 
on that land. 

Sife Index - A numerical expression commonly accepted as an 
indicator of the quality or timber productivity of a site. 
It is an expression of the height-age relationship of the 
tallest trees (dominantsand codominants) in normal stands 
at some designated age (usually rotation age). 

Slickenside - Smoothed surfaces along planes of weakness 
resulting from the movement of one mass of soi1 against 
another in soils dominated by swelling clays. 

Sodium Adsorplion Ratio (S.A.R.) - A ratio for soi1 extracts 
and irrigation waters used to express the relative activity 
of sodium ions in exchange reactions with soil. Where the 
ionic concentrations are expressed as milliequivalents per 
litre. 

Soi/ - The unconsolidated minera1 material on the immediate 
surface of the eatth that serves as a natural medium for the 
growth of land plants. Soi1 has been subjected to and 
influenced by genetic and environmental factors of: parent 
matetial, climate (including moisture and temperature 
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effects), macro- and micro-organisms, and topography, a11 
acting over a period of time. 

Solun - The upper horizons of a soi1 above the parent material 
and in which the processes of soi1 formation are active. It 
usually comprises the A and B horizons. 

Stand - An aggregation of trees or other growth occupying a 
specific area and sufficiently uniform in composition 
(species), age arrangement. and condition to be distinguish- 
able from the forest or other growth on adjoining areas. 

Srones - Rock fragments greater than 25 cm in diameter. 
S~onine~ss - The relative proportion of stones in or on the soil. 

The classes of stoniness are defined as follows: 
Srones 0. Nons~ony - Land having less than 0.01% of 
surface occupied by stones. 
Srones 1. .Slighr/~s/orq- Land havingO.Ol-O.I%ofsurface 
occupied by stones. Stones 15-30 cm in diameter, 10-30 m 
apart. The stones offer on!y slight to no hindrance to 
cultivation. 
.S/onef 2. Moderare/>, s/on.~’ - Land having O.l-3% of 
surface occupied by stones. Stones 15-30 cm in diameter. 2- 
10 m apart. Stones cause some interference with cultivation. 
Slows 3. Ver,, stop’ - Land having 3-15% of surface 
occupied by stones. Stones 15-30 cm in diameter, l-2 m 
apart. There are sufficient stones to constitute a serious 
handicap to cultivation. 
Sfones 4. E.rceeciin,~/,~, sron~’ - Land having 15-50% of 
surface occupied by stones. Stones 15-30 cm in diameter. 
0.7-1.5 m apart. There are sufficient stones to prevent 
cultivation until considerable clearing has been done. 
Srone.7 5. E.r<~essi,~e/~~ ston,’ - Land having more t han 5Oc/o 
of surface occupied by stones. Stones 15-30 cm in diameter. 
less than 0.7 m apart. The land is too stony to permit 
cultivation. 

Srorage Capaci/.r - Refers to the maximum amount of readily 
available water than cari be stored within the rooting zone 
of a trop in a given soil. For practical irrigation purposes. 
50 per cent of the total soil water between field capacity 
and wilting point may be considered as readily available. 

Srrar~fied marerials - Unconsolidated Sand. silt and clay 
arranged in strata or layers. 

Srrucrure - The combination or arrangement of primary soi1 
particles into secondary soi1 particles. units or peds. which 
are separated from adjoining aggregates by surfaces of 
weakness. Aggregates differ in grade (distinctness) of 
development. Grade is described as structureless (no 
observable aggregation or no defïnite orderly arrangement 
amorphous if coherent, single-grained if noncoherent). 
weak, moderate, and strong. The aggregates vary in class 
(size) and are described as fine, medium, coarse. and very 
coarse. The size classes vary according to the type (shape) of 
structure. The types of structure are: 
Gronular - Having more or less rounded aggregates 
without smooth faces and edges. 
Plan - Having thin, plate-like aggregates with faces mostly 
horizontal. 
B/ock~, - Having block-like aggregates with Sharp, angular 
corners. 
Suhanphr hlock!, - Having block-like aggregates with 
rounded and flattened faces and rounded corners. By 
convention an aggregate is descrlbed in the order of grade. 
class and type, e.g. strong, medium, blocky and moderate. 
coarse, granular. In the parent material of soils the material 
with structural shapes may be designated as pseudo-blocky. 
pseudo-platy. etc. In stratified materials, a bed is a unit layer 
distinctly separable from other layers and is one of more cm 
thick but a lamina is a similar layer less than I cm thick. 

Soi/ S”rr,eJ - The systematic examination. description, classifi- 
cation, and mapping of soil in an area. 

Swker -Shoots that arise from the lower portion of a stump, 
especially from the root, following cutting of the original 
Stern. 
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Su(fate Huzard - Refers to the relative degree of attack on 
concrete by soi1 and water containing various amounts of 
sulphate ions. It is estimated from electrolyte measurements 
and Salt analysis on selected profiles and soil samples, and 
by visual examination of free gypsum within the profile 
during the course of soi1 investigation. 

SNYJ>M~ - See Appendix C. 
Texture, soi/ - The relative proportions of the fine earth (less 

than 2 mm) fraction of a soil. Textural classes are usually 
assigned to specific: horizons whereas family particle size 
classes indicate a composite particle size of a portion of the 
control section that may include several horizons. 

The size range of the constituent primary particles are as 
follows: 

Diameter (mm) 
Very coarsesand . . . ..____.._.......................... 2.0-l .O 
Coarsesand .._.........._.__............................. I .0-0.5 
Medium Sand _.........._.............................. 0.5-0.25 
Finesand . .._..____.......__............................ 0.25-O. 10 
Very fine Sand _____......,,........................... 0.10-0.05 
Silt . . .._._.,___....._.........,,,,....................... 0.05-0.002 
Clay ,...__ ~ _._....,..__.....,,,,............................. <0.002 
Fine clay ._........,,......,,,,.,......................... <0.0002 
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Soi1 Texrural Classes. 

Texture 
Group 
Coarse 

CkSS CIL?S 
Symbol Name 

s Sand 
LS Loamy sand 

Moderately 
coarse 
Medium 

MO~WMY 

Fine 

Very fine 

SL 
FSL 
Si 
Sil 

:FSL 
SCL 
CL 
SiCL 
SC 
C 
Sic 
HC 

Sandy loam 
Fine sandy loam 
Sili 
Silt loam 
Loam 
Very fine sandy loam 
Sandy clay loam 
Clay loam 
Silty clay loam 

“’ “ay 
Silty &y 
Heavy clay 

Ti//, glacial - Unstratified glacial deposits consisting of clay. 
Sand, gravel, and boulders intermingled in any proportion. 

Ti/r/~ - The physical condition of soi1 as related to its ease of 
tillage. fitness as a seedbed. and its impedance to seedling 
emergency and root penetration. 

Topographj* - Refers to the per cent slope and the pattern or 
frequency of slopes in different directions. A set of 7 slope 
classes are used to denote the dominant but not necessarily 
most abundant slopes within a mapping unit. Upper case 
letters are used for single slopes and lower case letters are 
used for multiple slopes (irregular surface). 



Topographie Slope Classes 
Single Slopes 

(regular surface) 
A depressional to level 
B very gently sloping 
C gently sloping 
D moderately sloping 
E strongly sloping 
F steeply sloping 
G very steeply sloping 

Multiple Slopes 
(irregular surface) 

a depressional to nearly level 
b gently undulating 
c undulating 
d gently rohing 
e moderately rolling 
f strongly rolling 
g hilly 

Slope % 

0 to 0.5 
0.5 to 2 

2 to 5 
5 to 9 

9to 15 
15 to 30 
30 to 60 

Approx. 
Degrees 

0 
.3 - 1.5 

l-3 
3.5 - 5 
6 - 8.5 
9- 17 
17 -30 

Underground runo[f- (or seepage) - Water flowing towards 
stream channels after infiltration into the ground. 

Unified Soi/ C/ass$icarion S,*stem (engineering) - A classifica- 
tion system based on the identification of soils according 
to their particle size, gradation, plasticity index and liquid 
limit. 

Undersror.r~ - That portion of the trees in a forest below the 
Upper crown caver. 

Urban Land - Areas SO altered or obstructed by urban works 
or structures that identification of soils is not feasible. 

Variam, soit - A soi1 whose properties are believed to be 
sufficiently different from other known soils to justify a new 
series name, but comprising such a limited geographic area 
that creation of a new series is not justified. 

Varw - A distinct band representing the annual deposit in 
sedimentary materials regardless of origin and usually 
consisting of two layers, one thick light colored layer of silt 
and fine sand laid down in the spring and summer, and the 
other a thin, dark colored layer ofclay laid down in the fall 
and winter. 

Warer balance, soit - 1s the daily amount of readily available 
water retained by the soil. The daily soil-water balance is 
decreased by the amount that the daily consumptive use 
exceeds the daily rainfall. When daily rainfall exceeds the 
consumptive use, the daily balance increases by the amount 
of the difference unless the soil-water balance is at storage 

capacity, in which case the excess is assumed to be lest by 
runoff or deep percolation. 

Warer table - (groundwatersurface; free water surface;ground- 
water elevation) Elevationat which the pressure in the water 
is zero with respect to the atmosperic pressure. 

Wufer-holding capaciry - The ability of a soi1 to hold water. 
The water-holding capacity of sandy soils is usually con- 
sidered to be low, while that of clayey soils is high. It is 
often expressed in cm of water per 30 cm depth of soil. 

Wearhering - The physical and chemical disintegration, altera- 
tion and decomposition of rocks and minerals at or near 
the earth’s surface by atmospheric agents. 

Windbreak -1. A living barrier of trees or combination of 
trees and shrubs located adjacent to farm or 
ranch headquarters and designed to protect 
the area from cold or hot winds and drifting 
snow. 

2. A narrow barrier of living trees or combina- 
tion of trees and shrubs, usually from one to 
five rows, established within or around a field 
for the protection of land and crops from wind. 

Woodlor - A relatively restricted area devoted to the growing 
of forest trees. 

Xerophyre - Plants capable of surviving extended periods of 
soi1 drought. 

APPENDIX B 
SOIL HORIZON DESIGNATIONS 

ORGANIC HORIZONS 
Organic horizons are found inorganic soils, and commonlyat 

the surface of minera1 soils. They may occurat any depth beneath 
the surface in buried soils, or overlying geologic deposits. They 
contain more than 17% organic carbon (approximately 30% 
organic matter) by weight. Two groups of these horizons are 
recognized, 0 horizons and the L, F, and H horizons. 

0 -This is an organic horizon developed mainly from 
masses, rushes, and Woody materials. 
Of -The fibric horizon is the least decomposed 

of a11 the organic soi1 materials. It has large 
amounts of well-preserved fiber that are 
readily identifiable as to botanical origin. 
A fibric horizon has40% or more of rubbed 
tïber by volume and a pyrophosphate 
index of 5 or more. If the rubbed fiber 
volume is 75% or more, the pyrophosphate 
criterion does not apply. 

Om -The mesic horizon is the intermediatestage 
of decomposition with intermediate 
amounts of fiber, bulk densfty and water- 
holding capacity. The material is partly 
altered both physically and biochemically. 
A mesic horizon is one that fails to meet 
the requirements of fibric or of humic. 

Oh -The humic horizon is the most highly 
decomposed of the organic soi1 materials. 
It has the least amount of fiber, the highest 
bulk density, and the lowest saturated 
water-holding capacity. It is very stable 
and changes very Iittle physically or chemi- 
cally with time unless it is drained. The 
humic horizon has less than 10% rubbed 
fiber by volume and a phrophosphate 
index of 3 or less. 

LFH -These organic horizons developed primarily from 
leaves, twigs, Woody materials and a minor compo- 
nent of mosses under imperfectly to well drained 
forest conditions. 
L -This is an organic horizon characterized 

by an accumulation of organic matter in 
which the original structures are easily 
discernible. 

F -This is an organic horizon characterized 
by an accumulation of partly decomposed 
organic matter. The original structures in 
part aredifficult to recognize. The horizons 
may be partly comminuted by soil fauna 
as in moder, or it may be a partly decom- 
posed mat permeated by fungal hyphae as 
in mor. 

H -This is an organic horizon characterized by 
an accumulation of decomposed organic 
matter in which the original structures 
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are indiscernible. This material differs 
from the F horizon by its greaterhumifica- 
tion chiefly through the action of organ- 
isms. It is frequently intermixed with 
mineral, grains, especially near the junc- 
tion with the minera1 horizon. 

MASTER MINERAL HORIZONS 
Minera1 horizons are those that contain less than 30% organic 

matter by weight as Specified for organic horizons. 

A -This is a minera1 horizon or horizons formed at or 
near the surface in the zone of leaching or removal 
of materials in solution and suspension or of maxi- 
mum in situ accumulation of organic matter, or both. 
Included are: 

1. horizons in which organic matter has accumu- 
lated as a result of biological activjty (Ah); 

2. horizons that have been eluviated of clay, iron, 
aluminum, or organic matter, or a11 of them 
WI; 

3. horizons having characteristics of 1) and 2) 
above but transitional to underlying B or C 
(AB or A and B); 

4. horizons markedly distut’bed by cultivation or 
pasture (AP). 

B -This is a minera1 horizon or horizons characterized 
by one or more of the following: 

1. an enrichment in silicate clay, iron, aluminum, 
or humus, alone or in combination (Bt, Bf, Bfh, 
Bhf, and Bh); 

2. a prismatic or columnar structure that exhibits 
pronounced coatings or stainings and significant 
amount of exchangeable Na (Bn); 

3. an alteration by hydrolysis, reduction, or oxida- 
tion to give a change in color or structure 
from horizons above or below, or both, and does 
not meet the requirements of 1) and 2) above 
(Bm, Bd. 

C -This is a minera1 horizon or horizons comparatively 
unaffected by the pedogenic processes operative in A 
and B, excepting (i) the process of gleying, and (ii) the 
accumulation of calcium and magnesium carbonates 
and more soluble salts (Cca, Csa, Cgand C). Marl and 
diatomaceous earth are considered to be C horizons. 

R -This is consolidated bedrock that is too hard to break 
with the hands or to dig with a spade when moist and 
that does not meet the requirement of a C horizon. 
The boundary between the R layer and overlying 
unconsolidated material is called a lithic contact. 

W -This is a Iayer of water in Gleysolic, Organic, or 
Cryosolic soils. It is called a hydric layer in Organic 
soils. 

LOWER CASE SUFFIXES 

b -Buried soi1 horizon. 
C -A cemented (irreversible) pedogenic horizon. The ortstein 

of a Podzol, and a layer cemented by calcium carbonate 
and a duripan are examples. 

ca -A horizon with secondary carbonate enrichment where 
the concentration of lime exceeds that present in the un- 
enriched parent material. It is more than 10 cm thick, 
and if it has a CaC03 equivalent of less than 15 percent 
it should have at least 5 percent more CaC03 equivalent 
than the parent material (IC). If it has more than 15 per 
cent CaC03 equivalent it should have 1/3 more CaC03 
equivalent than IC. If no IC is present, this horizon is 
more than 10 cm thick and contains more than 5 percent 
by volume of secondary carbonates in concentrations 
or soft, powdery forms. 

cc -Cemented (irreversible) pedogecic concretions. 

e -A horizon characterized by the eluviation of clay, iron, 
aluminum, or organic matter alone or in combination. 
When dry, it is usually higher in color by 1 or more units 
than an underlying B horizon. It is used with A (Ae). 

f -A horizon enriched with amorphous material, principally 
Al and Fe combined with organic matter. It usually has a 
hue of 7.5Y R or redder or its hue is IOYR near the Upper 
boundary and becomes yellower with depth. When moist, 
the chroma is higher than 3 or the value is 3 or less. It 
contains 0.6% or more pyrophosphate-extractable Al+Fe 
in textures finer than sand and 0.4% or more in sands 
(coarse Sand, Sand, fine Sand, and very fine Sand). The 
ratio of pyrophosphate-extractable AItFe to clay (less 
than 0.002 mm) is more than 0.05 and organic C exceeds 

0.5%. Pyrophosphate-extractable Fe is at least 0.3% or 
the ratio of organic C to pyrophosphate-extractable Fe is 
less than 20, or both are truc. It is used with B alone (Bf), 
with B and h (Bhf), with B and g (Bfg), and with other 
suffixes. The criteria for “f’ do not apply to Bgf horizons. 
The following horizons are differentiated on the basis of 
organic carbon content: Bf - 0.5% to 5% organic carbon. 
Bhf - more than 5% organic carbon. 

g -A horizon characterized by gray colors, or prominent 
mottling, or both, indicative of permanent or periodic 
intense reduction. Chromas of the matrix are generally 1 
or less. It is used with A and e (Aeg); with B alone (Bg); 
with B and f (Bfg); with B, h and f (Bhfg); with B and t 
(Btg); with C alone (Cg); with C and k (Ckg); and several 
others. In some reddish parent materials, matrix colors of 
reddish hues and high chromas may persist despite long 
periods of reduction. In these soils, horizons are desig- 
nated as g if there is gray mottling or if there is marked 
bleaching on ped faces or along cracks. 

A% -This horizon must meet the definitions of A, e 
and g. 

Bis -These horizons are analogous to Bm horizons 
but they have colors indicative of poor drainage 
and periodic reduction. They include horizons 
occurring between A and C horizons in which 
the main features are (i) colors of low chroma, 
that is: chromas of 1 or less, without mottles on 
ped surfaces or in the matrix if peds are lacking; 
or chromas of 2 or less in hues of IOYR or 
redder, on ped surfaces or in the matrix if peds 
are lacking, accompanied by more prominent 
mottles than those in the C horizon; or hues 
bluer than lOY, with or without mottles on ped 
surfaces or in the matrix if peds are lacking. (ii) 
colors indicated in (i) and a change in structure 
from that of the C horizons. (iii) color indicated 
in (i) and illuviation of clay too slight to meet the 
requirements of Bt; or accumulation of iron 
oxide too slight to meet the limits of Bgf. (iv) 
colors indicated in (i) and removal of carbon- 
ates. Bg horizons occur in some Orthic Humic 
Gleysols and some Orthic Gleysols. 

Bfg -Bhfg, Btg, and others. When used in any of these 
combinations the limits set forf, hf, t, and others 
must be met. 

Bd -The dithionite-extractable Fe of this horizon 
exceeds that of the IC by 1% or more. Pyro- 
phosphate-extractable Al + Fe is less than the 
minimum Iimit specified for ‘f horizons. This 
horizon occurs in Fera Gleysols and Fera Humic 
Gleysols, and possibly below the Bfg of gleyed 
Podzols, It is distinguished from the Bfg of 
gleyed Podzols on the basis of the extractability 
of the Fe and Al. The Fe in the Bgf horizon is 
thought to have accumulated as a result of the 
oxidation of ferrous iron. The iron oxide formed 
is not associated intimately with organic matter 
or with Al, and it is sometimes crystalline. The 
Bgf horizons are usually prominently mottled, 
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with more than half of the soi1 material occur- 
ring as mottles of high chroma. 

cg mpCkg, Ccag, Csg, Gag. When g is used with C 
alone, or with C and one of the lower-case 
suffixes k, ca, s, or sa, it must meet the defini- 
tion for C and for the particular suffix. 

h -A horizon enriched with organic matter. lt is used with 
A alone(Ah); or withAande(Ahe);orwithBalone(Bh); 
or with B and f (Bhf). 
Ah -A horizon enriched with organic matter that 

either has a color value at least one unit lower 
than the underlying horizon or contains 0.5% 
more organic carbon than the IC, or both. lt 
contains less than 17% organic carbon by 
weight. 

Ahe -An Ah horizon that has undergone eluviationas 
evidenced, under natural conditions, by streaks 
and splotches of differing shades of gray and 
often by platy structure. lt may be overlain by 
a darker-colored Ah and underlain by a lighter- 
colored Ae. 

Bh -This horizon contains more than 1% organic 
carbon, less than 0.3% pyrophosphate-extract- 
able Fe, and has a ratio of organic carbon to 
pyrophosphate-cxtractable Fe of 20 or more. 
Generally the color value and chroma are less 
than 3 when moist. 

Bhf -Defned under ‘f. 

j -Used as a modifier of the suffixes e, f, g, n, and t to 
denote an expression of, but failure to meet, the speci- 
tïed limits of the suffix it modifies. lt must be placed 
to the right and adjacent to the suffix it modifies. For 
example Bfgj means a Bf horizon with weak expression 
of gleying; Btjgj means a B horizon with weak expression 
of both ‘f and ‘g’ features. 
Aej -1t denotes an eluvial horizon that is thin, dis- 

continuous or slightly discemible. 
Btj -1t is a horizon with some illuviation ofclay, but 

not enough to meet the limits of Bt. 
Btgj, Bmgj - Horizons that are mottled but do not meet 

the criteria of Bg. 

W -It is a horizon with some accumulation of 
pyrophosphate-extractable Al and Fe but not 
enough to meet the limits of Bf. 

Bntj or Bnj -Horizons in which development ofsolonet- 
zic B properties is evident but insufficient to 
meet the limits for Bn or Bnt. 

k -Denotes the presence of carbonate, as indicated by visible 
effervescence when dilute HC1 is added. Most often it is 
used withBand m(Bmk)orC(Ck),andoccasionally with 
Ah or Ap (Ahk, Apk), or organic horizons (Ofk, Omk). 

m -A horizon slightly altered by hydrolysis, oxidation, or 
solution, or a11 three, to give a change in color or struc- 
ture, or both. It has: 

1. Evidence of alteration in one of the following forms: 
a) Higher chromas and redder hues than the under- 

lying horizons. 
b) Removal of carbonates, either partially (Bmk) 

or completely (Bm). 
2. Illuviation, if evident, too slight to meet the require- 

ments of a Bt or a podzolic B. 
3. Some weatherable minerals. 
4. No cementation or induration and lacks a brittle 

consistence when moist. This suffix cari be used as 
Bm, Bmgj, Bmk, and Bms. 

n -A horizon in which the ratio of exchangeable Ca to 
exchangeable Na is 10 or less. It must also have the fol- 
lowing distinctive morphological characteristics: pris- 
matic or columnar structure, dark coatings on ped sur- 
faces, and hard to very hard consistence when dry. It is 
used with B, as Bn or Bnt. 
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P -A horizon disturbed by man’s activities, such as cultiva- 
tion, logging, habitation, etc. lt is used with A and 0. 

S -A horizon with salts, including gypsum, which may be 
detected as crystals or veins. as surface crusts of salt 
crystals, by depressed trop growth, or by the presence of 
Salt-tolerant plants. It is commonly used with C and k 
(Csk), but cari be used with any horizon or combination 
of horizon and lowercase suffix. 

sa -A horizon with secondary enrichment of salts more 
soluble than calcium and magnesium carbonates, in 
which the concentration of salts exceeds that present in 
the unenriched parent material. The horizon is 10 cm or 
more thick. The conductivity of the saturation extract 
must be at least 4 ms/cm and must exceed that of the C 
horizon by at least one-third. 

t -An illuvial horizon enriched with silicate clay. It is used 
with B alone (Bt), with B and g (Btg), with B and n (Bnt), 
etc. 

Bt 

1. 

2. 

3. 

4. 

5. 

Btj 

-A Bt horizon is one that contains illuvial layer- 
lattice clays. lt forms bclow an eluvial horizon, 
but may occur at the surface of a soi1 that has 
been partially truncated. It usually has a higher 
ratio of fine clay to total clay than IC. lt has the 
following properties: 

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

If any part of the eluvial horizon has less than 
15% total clay in the fine earth fraction (<2 mm) 
the Bt horizon must contain at least 3% more 
clay, e.g., Ae 10% clay; Bt minimum 13% clay. 
If the eluvial horizon has more than 15% and less 
than 40% total clay in the fine earth fraction, 
the ratio of the clay in the Bt horizon to that in 
the eluvial horizon must be 1.2 or more, e.g., 
20% clay increase in the Bt over Ae. 
If the eluvial horizon has more than 40% total 
clay in the fine earth fraction, the Bt horizon 
must contain at least 8% more clay than the 
eluvial horizon, e.g., Ae 50 % clay; Bt at least 
58% clay. 

A Bt horizon must be at least 5 cm thick. In some 
sandy soils where clay accumulation occurs in the 
lamellae, the total thickness of the lamellae should 
be more than 10 cm in the Upper 150 cm of the 
profile. 
In massive soils the Bt horizon should have oriented 
clays in some pores and also as bridges between the 
sand grains. 
If peds are present, a Bt horizon shows clay skins 
on some of the vertical and horizontal ped surfaces 
and in the fine pores, or shows oriented clays in 1% 
or more of the cross section, as viewed in thin 
section. 
If a soil shows a Iithologic discontinuity between the 
eluvial horizon and the Bt horizon, or if only a plow 
layer overlies the Bt horizon, the Bt horizon need 
show onlyclay skins in some part,eitherin somefine 
pores or on some vertical and horizontal ped sur- 
faces. Thin sections should show that some part of 
the horizon has about 1% or more of oriented clay 
bodies. 

-Btj and Btg are defined under j and g. 

U -A horizon that is markedly disrupted by physical or 
faunal processes other than cryoturbation. Evidence of 
marked disruption such as the inclusion of material from 
other horizons, absence of the horizon, etc. must be 
evident in at least half of the cross section of the pedon. 
Such turbation cari result from blowdown of trees. mass 
movement of soi1 on slopes, and burrowing animals. lt 
cari be used with any horizon or subhorizon with the 
exception of A or B alone; e.g. Aeu, Bfu, BCu. 



x -A horizon of fragipan character. A fragipan is a loamy 
subsurface horizon of high bulk density and very low 
organic matter content. When dry, it has a hard consist- 
ence and seems to be cemented. When moist, it has 
moderate to weak brittleness. It frequently has bleached 
fracture planes and is overlain by a friable B horizon. 
Air dry clods of fragic horizons slake in water. 

Y -A horizon affected by cryoturbation as manifested by 
disrupted and broken horizons, incorporation of mate- 
rials from other horizons and mechanical sorting in at 
least half of the cross section of the pedon. It is used with 
A, B, and C alone or in combination with other sub- 
scripts, e.g. Ahy, Ahgy, Bmy, Cy, Cgy, Cygj, etc. 

z -A frozen layer. It may be used with any horizon or layer, 
e.g. Ohz, Bmz, Cz, Wz. 

APPENDIX C 
DESCRIPTION OF LANDFORMS 

GENETIC MATERIALS 

Unconsolirlaied mineral componenr 
The unconsolidated minera1 component consists of clastic 

sediments that may or may not be stratified, but whose particles 
are not cemented together. Theyare essentiallyofglacialor post- 
glacial origin but include poorly consolidated and weathered 
bedrock. 
Anfhropogenic - Man-made or man-modified materials, in- 

cluding those associated with minera1 exploitation and 
waste disposal. 

Colluvial - Massive to moderately well stratifïed, nonsorted 
to poorly sorted sediments with any range of particle sizes 
from clay to boulders and blocks that have reached their 
present position by direct, gravity-induced movement. 

They are restricted to products of mass-wasting whereby 
the debris is not carried by wind, water, or ice (excepting 
snow avalanches). 

Eolian - Sediment, generally consisting of medium to fine sand 
and coarse silt particle sizes, that is well sorted, poorly 
compacted, and may show interna1 structures such as cross 
bedding or ripple laminae, or may be massive. Individual 
grains may be rounded and show signs of frosting. 

These materials have been transported and deposited 
by wind action. 

Fluvial- Sediment generally consisting of grave1 and sand with 
a minor fraction of silt and clay. The gravels are typically 
rounded and contain interstitiai Sand. Fluvial sediments are 
commonly moderately to well sorted and display stratifica- 
tion, but massive, nonsorted fluvial gravels do occur. These 
materials have been transported and deposited by streams 
and rivers. Finer textured Fluvial deposits of modern rivers 
are termed Ahvium. 

Lacusrrine - Sediment generally consisting of’either stratified 
fine Sand, silt, and clay deposits on the lake bed; or moder- 
ately well sorted and stratified sand and coarser materials 
that are beach and other nearshore sediments transported 
and deposited by wave action. 

These are materials that either have settled from suspen- 
sion in bodies of standing fresh water or have accumulated 
at their margins through wave action. 

Marine - Unconsolidated deposits of clay, silt, Sand, or grave1 
that are well to moderately well sorted and well stratified 
to moderately stratified (in some places containing shells). 
They have settled from suspension in sait or brackish water 
bodies or bave accumulated at their margins through shore- 
line processes such as wave action and longshore drift. 

Morainal - Sediment generally consisting of well compacted 
material that is nonstratifïed and contains a heterogeneous 
mixture of particle sizes, often in a mixture ofsand, silt, and 
clay that has been transported beneath, beside, on, within 
and in front of a glacier and not modified by any inter- 
mediate agent. 

Suprolite - Rock containing a high proportion of residual silts 
and clays formed byalteration, chiefly bychemical weather- 
ing. 

The rock remains in a coherent state, interstitial grain 
relationships are undisturbed and no downhill movement 
due to gravity has occurred. 

UndiSjérenriured - A layered sequence of more than three types 
of genetic material outcropping on a steep erosional escarp- 
ment. 

Volcanic - Unconsolidated pyroclastic sediments. These in- 
clude volcanic dust, ash, cinders, and pumice. 

Qua/(jj?ng Descriprors 
These have been introduced to qualify the genetic materials 

and to supply additional information about the mode of forma- 
tion or depositional environment. 
Glacial - Used to qualify nonglacialgenetic materials or process 

modifiers where there is direct evidence that glacier ice 
exerted a strong but secondary or indirect control upon the 
mode or origin of the materials or mode of operation of the 
process. The use of this qualifying descriptor implies that 
glacier ice was close to the site of the deposition of a 
material or the site of operation of a process. 

Glaciqfluvid - Fluvial materials showing clear evidence of 
having beendeposited eitherdirectly in front ofor in contact 
with glacier ice. 

Glaciolacusrrine - Lacustrine materials deposited in contact 
with glacial ice. 

Glaciomarine - Materials of glacial origin laid down in a marine 
environment. as a result of settling from melting, floating 
ice and ice shelves. 

Organit componenr 
The organic component consists of peat deposits containing 

>30% organic matter by weight that may be as thin as 10 cm if 
they overlie bedrock but are otherwise greater than 40 cm and 
generally greater than 60 cm thick. The classes and their defini- 
tions follow. 

Bw 
Fen 
Swamp 

Bog -A bog is a peat-covered or peat-filled area. generally 
with a high water table. Since the surface of the peat- 
land is slightly elevated, bogs are either unaffected or 
partly affected by nutrient-rich groundwaters from 
the surrounding minera1 soils. The groundwater is 
generally acidic and low in nutrients (ombrotrophic). 
The dominant peat materials are sphagnum and forest 
peat, underlain, at times, by fen peat. 

Fen -A fen is a peat-covered or peat-fïlled area with a high 
water table, which is usually at the surface. Thedomi- 
nant materials are shallow todeep, well to moderately 
decomposed fen peat. The waters are mainly rich in 
nutrients (minerotrophic) and are derived from mine- 
rai soils. The peat materials are therefore higher in 
both nutrients and pH than the peats associated with 
bogs. 

Swamp - A swamp 1s a peat-covered or peat-filled area. The 
peat surface is level or slightly concave in cross 
section. The water table is frequently at or above the 
peat surface. There is strong water movement from 
margins or other minera1 sources. The microrelief is 
hummocky, with many pools present. The waters are 
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neutral or slightly acid. The dominant peat materials 
are shallow todeep mesic to humic forest and fen peat. 

GENETIC MATERIAL MODIFIERS 
Material modifiers are used to qualify unconsolidated minera1 

and organic deposits. Particle-size classes serve to indicate the 
size, roundness, and sorting of unconsolidated minera1 deposits. 
Fiber classes indicate the degree of decomposition and fiber si7e 
of organic materials. 

Parricle size c~lasses.[or un~~onsolidaretl mineral maierial.r 
Blocky: 

Bouldery 

Clayey: 

An accumulation of angular particles greater than 
256 mm in size. 

.: An accumulation of rounded particles greater than 
256 mm in size. 
An accumulation of particles where the fine earth 
fraction contains 35% or more clay (<0.002 mm) by 
weight and particles greater than 2 mm are less than 
35% by volume. 

Cobbly: 

Gravelly 

Loamy: 

Pebbly: 

Rubbly: 

Sandy: 

Silty: 

An accumulation of rounded particles having a 
diameter of 64-256 mm. 
An accumulation of rounded particles ranging in siïe 
from pebbles to boulders. 
An accumulation of particles of which fine est-th 
fraction contains 35% or more clay (<0.002 mm) b>, 
wetght and parttcles greater than 2 mm are less than 
35% by volume. 
An accumulation of rounded particles having a dia- 
meter of 2-64 mm. 
An accumulation of angular fragments having a 
diameter of 2-256 mm. 
An accumulation of particles of which the fine earth 
fraction contains more than 70% by weight of fine 
sand or coarser particles. Particles greater than 2 mm 
occupy less than 357c by volume. 
An accumulation of Parti&s of which the fine earth 
fraction contains less then 15% of fine sand orcoarser 
particles and has less than 35Ye clay. Particles greater 
than 2 mm occupy less than 35% by volume. 

The amount of fiber and its durability are important 
characterizing features of organic deposits in that they reflect on 
the degree of decomposition of the material. The prevalence of 
Woody materials in peats is also of prime importance. 
Fibric: 

Mesic: 

Humic: 

Woody: 

The least decomposed of a11 organic materials; there 
is a large amount of well-preserved fïber that is readily 
identifiable as to botanical origin. Fibers retain their 
character upon rubbing. 
Organic material in an intermediate stage of decom- 
position; intermediate amounts of fiber are present 
that cari be identified as to their botanical origin. 
Highly decomposed organic material; smallamounts 
of fiber are present that cari be identified as to their 
botanical origin. Fibers cari be easily destroyed by 
rubbing. 
Organic material containing more than 50% of Woody 
fibers. 

SURFACE EXPRESSION 
The surface expression of genetic materials is their form 

(assemblage of slopes) and pattern of forms. Formas applied to 
unconsolidated deposits refers specifically to the product of the 
initial mode of origin of the materials. When applied to 
consolidated materials, form refers to the product of their 
modification by geological processes. Surface expression also 
indicates the manner in which unconsolidated genetic materials 
relate to the underlying unit. 

Consolidared and Unconsolidared minera1 surfap classes 
Apron ~ A relatively gentle slope at the foot of a steeper slope 

and formed by materials from the steeper, Upper slope. 

Blankel ~ A mantle of unconsolidated materials thick enough 
to mask minor irregularities in the underlying unit but still 
conforming to the general underlying topography. 

Fan ~- A fan-shaped form similar to the segment of a cane and 
having a perceptible gradient from the apex to the toe. 

Hur,tmo&r ~ A very complex sequence of slopes extending 
from somewhat rounded depressions or kettles of various 
sizcs :Û irrcgular to conical knol!s or knobs. There is a 
general lack of concordance between knolls or depressions. 
Slopes are generally 9-70% (5-35 degrees). 

lm.lirrer/ - A sloping. unidirectional surface w’ith a generally 
constant slope not broken by marked irregularities. Slopes 
are 2-7OYe (I-35 degrees). The form of inclined slopes is not 
related to the initial mode of origin of the underlying 
material. 

f,e\,(,/ ~ 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 
2r& (1 degree). 

Rolling ~ A very regular sequence of moderate slopes extending 
from rounded, sometimes confïned concave depressions to 
broad, rounded convexities producing a wavelake pattern 
of moderate relief. Slope length is often 1.6 km or greater 
and gradients are greater than 5% (3 degrees). 

Ri&e[/ - A long, narrow elevation of the surface. usually Sharp 
crested with steep sides. The ridges may’ be parallel, sub- 
parallel, or intersecting. 

S/eep - Erosional slopes, greater than 70% (35 degrees). on both 
consolidated and unconsolidated materials. The form of a 
steep erosional slope on unconsolidated materials is not 
related to the initial mode of origin of the underlying 
material. 

Terrawd - Scarp face and the horizontal or gently inclined 
surface (tread) above it. 

L:ndu/aring - A very regular sequence of gentle slopes that 
extends from rounded, sometimes contïned concavities to 
broad rounded convexities producinga wavelike pattern of 
Iow local relief. Slope length is generally less than 0.8 km 
and the dominant gradient of slopes is 2-5% (l-3 degrees). 

I’eneer - Unconsolidated materials too thin to mask the minor 
irregularities of the underlying unit surface. A veneer Will 
range from 10 cm to I m in thickness and will posses no 
form typical of the material’s genesis. 

OrganM sui-face classes 
Rlanket - A mantle of organic materials that is thick enough 

to mask minor irregularities in the under-lying unit but still 
conforms to the general under-lying topography. 

Bool - A bog or fen occupying concave-shaped depressions. 
Ihmed - A bog with an elevated. convex, central area much 

higher than the margin. Domes may be abrupt (with or 
without a frozen tore) or gently sloping or have a stepped 
surface. 

Hoaring - A level organic surface associated with a pond or 
lake and not anchored to the lake bottom. 

Horizontal - A flat peat surface not broken by marked eleva- 
tions and depressions. 

Plareau - A bog with an elevated, tlat, central area onlyslightly 
higher than the margin. 

Rihhed - A pattern of parallel or reticulate low ridges asso- 
ciated with fens. 

Sloping - A peat surface with a generally constant slope not 
broken by marked irregularities. 

Veneer - A thin (40 to 100 cm) mantle of organic materials 
which generally conforms to the underlying topography. 
They may or may not be associated with discontinuous 
permafrost. 
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APPENDIX D 

GUIDES FOR ASSESSING SOIL SUITABILITY FOR SELECTED ENGINEERING AND 
RECREATION USES 

TABLE 1. 
Guide for assessing soi1 suitability as source of topsoil. 

The term “topsoil” includes soi1 materials used tocover barre” surfaces exposed duringconstruction. and mater& used to improve soi1 conditions on lawns. 
gardens. flower beds, etc. The factors to be considered include net only the characteristics of the soi1 itsclf, but also the case or difficulty of excavation, and 
where removal of topsoil is involved. accessibility to the site. 

Symboll Items 
Affecting 

Use 

” Moist Consistence’ 
I Flooding 

w wetness* 

t s lape 

P stonines 

f Coarse fragments?; 
percent, by volume 

s TeXtUIe” 

b Depth of Tops# 
” Salinity of Topsoils 

Degree of Soi1 Suitability 

Good - G Fair - F Poor - P Very Poor - v 

Very Friable. friable Loose. firm Very firm Cemented 
NO”e May flood occasionall) Frequent flooding Constantly flooded 

for short periods 

Wetness is not determining if better than very poorly drained. Very poorly drained and 
permanently wet soils 

O-S% 5.9% 9-I S%# >l5% 

stones 10 m apart stones 2-10 m apart stones 0.1-2 m apart stones 0. I m apart 
(Class 0 and 1) (Class 2) (Class 3 and 4) (Glass 5) 

<3% 3-15% IS-35% >35% 

FSL, VFSL. L. SiL. SL. CL, SCL, %CL, SC if S. LS. C and Sic if 2: I Marl. diatomaceous earth 
SC if I:I clay is 2:1 &y is dominant; C and clay is.dominant. 
dominant Sic if I:I &y is organic soils3 

dominant 
>40 cm 15-40 cm 8-15 cm 18 cm 
E.C. O-I E.C. l-4 E.C. 4-8 E.C.> 8 

‘The symbols are used to indicate the nature of the limitation. 
‘For an explanation of texture, consistence, stoniness, couse fragments and soil drainage classes. see the Manual for Describing Soils in thc Field (Canada 
Soi1 Survey Committee. 1978). 

‘Non-woody organic materials are assessed as good sources for topsoil if mixed with or incorporated into minera1 soil. 
jThe remaining soi1 mate& (at least 8 cm) mat be reclaimable after the uppermost soi1 is removed. 
5E.C. q Electrical Conductivity (millisiemens/cm). 

\ TABLE 2. 
Guide for assessing soi1 suitability as source of Sand and gravel. 

The purpose of this table is ta provide guidance for assessing the probable supply as well as quahty of the sand or grave1 for use as road base materialand in 
concrete. The interpretation pertains mainly to thecharacteristics of the soi1 substratum to a depth of 150 cm,augmented byobservations made indeepcuts 
as well as geological knowledge where available. 

Symbol’ Items Degree of Soi1 Suitability 
Affecting 

Use Good - G Fair - F Poor - P Very Poor - v 

a Unified Soi1 Group sw SW-SM SM 
SP SP-SM sw-SC All other groups 

SP-SC and bedrock 
GW GP-GM GM 
GP GW-GM GP-GC 

GW-GC 

h Depth to Seasonal Not class determining if deeper than 50 cm 50 cm 
Water Table 

q Depth to Sand and Grave1 < 25 cm 25 - 75 cm2 275 cm? 

P StoninessJ Not class determining if stones<.S m apart stones 0.1-0.5 In apart Sto”escO. I m apart 
(Glass 0, 1. 2 and 3) (Glass 4) (Glass 5) 

d Depth to Bedrock >lOO cm 50-100 cm <50 cm 

‘The symbols are used to indicate the nature of the limitation. 
ZRated good if it is known that the underlying grave1 or sand deposit is thick ( 100 cm). 
‘For an explanation of stoniness and rockiness, see the Manual for Describing Soils in the Field (Canada Soil Survey Committee, 1978). 
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TABLE 3. 
Guide for assessing soi1 suitability as source of roadfill. 

Fil1 material for buildings or roads are included in this use. The performance of the material when removed from its original location and placzd under load at 
the building site or road bed are to bc considered. Since surface materiaI\ arc gencrally removed during road or building construction thelr properties are 
disregarded. Astde from this layer. the whole soi1 to a depth of 150-200 cm should be evaluated. Soi1 materials which are suitable for fil1 ca” be considered 
equally suited for road subgrade construction. 

Symbol’ Items 
Affecting 

Use’ Good - G 

Degree of Soi1 Suitability 

Pair - F Poor - P Very Poor - v 

Subgrad& 
a. AASHO group index’ 

b. Unified soi1 classes 

Shrink-swell potential 

Susceptibility to frost 
actio+ 

Slope 

StoninessY 

Rockiner? 

Wetness~ 

Depth to Bedrock 

Depth to Sessonsl 
Water Table 

o-4 

GW. GP. SW. SP, SM. 
CC$ and SCJ 

LOW 

LOW 

O-15% 

stones >2 m apart 
(Glass 0. I and 2) 

Rock exposures> m 
apart and caver< 10% of 
the surface 

Excessively drained to 
moderately well drained 

>lOO cm 

>l50 cm 

5-8 >8 
CL (ueh P.I 0 115) CL (with P.Lh of 15 or 
and ML more). CH and M H’ 

Moderatc High 

Moderatc High 

15.304 
stoner 0 s-2 m apart 
(Glass 3) 

Rock expo\“rc 10-35 m 
apart and covei IO-25% 
of the wlace 

Imperfectly drained 

30-45% 

stones 0.1-0.5 m apart 
(Glass 4) 

Rock exposure 3.5-10 m 
apart and caver 25-50s 
of the surface 

Poorly drained 

50-100 cm 

75.150 cm 

20-50 cm 

50-7s cm 

01. OH and Pt 

45% 
Stones<o.I m apart 
(Class 5) 

Rock exposures< 3.5 m 
apart and caver 50-90% 
of the surface 

Very poorly drained or 
permanently wet soils 

<20 cm 

<SO cm 

‘The symbols are used to indicate the nature of the limitation. 
*The first three items pertain to soi1 after if is placed in a fill; the last ~IX items perlai” to soil in its natural condition before excavation for road fill. 
‘This item estimates the strength of the soi1 material. that is. its abtlity to withstand applied loads. 
JUS~ AASHO group index only where laboratory data are available for the kind of soi1 being rated; otherwise. use Unified soi1 groups. 
SDowngrade suitability rating to fair if content of fines is more than about 30 percent. 
*P.I. means plasticity index. 
‘Upgrade suitability rating to fair if MH is largely kaolinitic. friable, and Iree of mica. 
XUse this item only where frost penetrater below the paved or hardened surface layerand where moisture transportable by capillary movement is suftïcient to 
form ice lenses at the freezing front. 

PFor an explanation of stoniness. rockiness and soil drainage classes. xe the Manual for Describing Soils in the Field (Canada Soi1 Survey Committee, 
1978). 
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TABLE 4. 
Guide for assessing soi1 suitability for permanent buildings’. 

This guide applies to undisturbed soils to be evaluated for single-family dwellings and other structures with similar foundation requirements. The emphasis 
for rating soils for buildings is on foundation requirements; but soil slope, susceptibility to flooding and other hydrologie conditions, such as wetness, that 
bave effects beyond those related exclusively to foundations are considered too. Also considered are soi1 properties, particularly depth to bedrock. which 
influence excavation and construction costs for the building itself and for the installation of utility lines. Excluded are limitations for soi1 corosivity, land- 
scaping and septic tank absorption fields. 

Symbol? 1tems Degree of Soil Suitabilityl 
Affecting 

Use Good - C Fair - F Poor - P Very Poor - v 

Wetnes~ 

Depth to Seasonal 
Water Table 

Flooding 

With Basemen~s: Ver~ 
rapidly, rapidly and well 
drained. 
Wirhour Basemenrs: Very 
rapidly. rapidly, well and 
moderately well drained. 
With Basernom: 

>lSO cm 
WNhour Basemenrs: 

>?5 cm 

NOIR 

Slope? O-9% 

Subgradeh 
a. AASHO group index’ o-4 

Wirh Basements: 
Moderately well drained 
Wirhour Basen~enrs: 
Imperfectly drained. 

Wirh Basemenrs: 
75-150 cm 
Wirhour Basernenrs. 

SO-75 cm 

NOtK 

9-15% 

5-8 

b. Unified soi1 classes GW. GP. SW, SP, SM and CL (with P.I.‘< 15) 
CC and SC and ML 

Potential Frost Action9 Low (FI, F2) Moderate (F3) 

Stoniness’ Stones xl0 m apart Stones 2-10 m apart 
(Class 0 to 1) (Glass 2’0) 

Wirh Basemenrs: 
Imperfectly, poorly, and 
very poorly drained. 
Wirhour Basements: 
Poorly and very poorly 
drained. 
Wifh Basemenrs: 
25-75 cm 
Wirhour Basemenrs: 
25-50 cm 
Occasional flooding 
(once in 5 yens) 
l5-30% 

>8 

CL (with P.I.8 of 15 or 
more). CH and MH 
High (F4) 

Stones 0.1-2 m apart 
(Glass 3’0 to 4) 

Rockiness’, 1’ 

Depth to Bedrock” 

Rock exposures > 100 m Rock exposures 30-100 m Rock exposures< m 
apart and CO~T< 2% of apart and caver 2-1096 of apart and caver >lO% of 
the surface the surface the surface 

Wirh Basemenrs: Wirh Basemenrs: Wirh Basemenls: 
>150 cm 100-150 cm 50-100 cm 
Wirhout Basemenrs: Wirhour Basemen~s: Wirhour Basemenrs: 

>lOO cm 50-100 cm 150 cm 

With Basements: 
Permanently wet soils. 
Wirhour Basemenrs: 
Permanently wet soils. 

Wirh Basemenrs: 
<25 cm 
Wilhout Basemenis: 

<25 cm 

Frequent flooding 
(every year) 

30% 

OH, OL and Pt 

Stonesc 0. I m apart 
(Glass 5’0) 
Rock exposures too frequent 
to allow location of 
permanent buildings 
Wirh Basemenrs: 

<SO cm 

‘By halving the slope limits, this table cari be used forevaluating soil suitability for buildings with large floor areas, but with fondation requirements not 
exceeding those of ordinary three-storey dwellings. 

‘The symbols are used to indicate the nature of the limitation. 
ASorne soils assessed as fair or poor may be good sites from an aesthetic or use standpoint, but they Will require more site preparationand/or maintenance. 
*For an explaoation of rockiness, stoniness and soil drainage classes, see the Manual for Describing Soils in the Field (Canada Soi1 Survey Committee. 

1978). 
SReduce the slope limits by one half for those soils subject to hillside slippage. 
6This item estimates thestrengthofthesoil,that is. itsability to withstandappliedloads. Whenavailable, AASHOGroup Indexvaluesfrom laboratorvtests 

were used; otherwise the estimated Unifiid classes were used. 
Xiroup index values were estimated from information published by the Portland Cernent Association (PCA, l962), pp. 23-25. 
8P.l. means plasticity index. 
9Frost heave only applies where frost penetrates to the assumed depth of the footings and the soi1 is moist. The potential frost action classes are taken from 
the United States Army Corps of Engineers (1962). pp. 5-8. 

‘ORate one class better for buildings without basements. 
“Rate one class better if the bedrock is soft enough SO that it cari be dug with light power equipment such as backhoes. 
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TABLE 5. 
Guide for assessing soi1 suitability for local roads and streets.’ 

This guideappliesto soilsto beevaluated for construction and maintenanceof local roadsand streets.Theseareimproved roadsand streets havingsome kind 
of all-weather surfacing, commonly asphalt or concrete, and are expected to carty automobile traffc all year. They consist of: (1) the underlying local SOI~ 
material (either tut or fil]) called the subgrade: (2) the base material of gravel. crushed rock, or lime orsoil cernent stabilized soil called the subbase; and (3) the 
actual road surface or pavement. either flexible or rigid. They also are.graded to shed water and bave ordinary provisions for dramage. With the probable 
exception of the hardened surface layer, the roads and streets are built mainly from the soi1 at hand, and cuts and fills are limlted. usually less than 2 meters. 
Excluded from consideration in this guide are highways designed for fat-moving. heavy trucks. 

Properties that affect design and construction of roads and streets are: (1) thox that affect the load supportingcapacity and stabillty ofthe subgrade. and (2) 
those that affect the workability and amount of tut and fill. The AASHO and Unified Classification give an indication ofthe traffic supportingcapacity. 
Wetness and floodingaffect stability. Slope. depth of hardrock. stonines\. rockiness. and wetness affect theeaseofexcavatian and theamount ofcut and fil1 
to reach a” even grade. 

SymboP ttems 
Affecting 

Use Good - G 

Degree of Soi1 Suitability 

Fair - F Poor - P Very Poor - v 

w WetIl.3S Very rapidly, rapidly. Imperfectly drained Poorly and very poorly Permanently wet soils 
well and moderately well drained 
drained 

i Flooding NO”C- Inlrequent Occasional Frequent 
(once 1” 5 years) (once in 2-4 years) (every year) 

t Sl0pe O-9% 9-15s 15-30s >30% 

d Depth to Bedrock* >lOO cm 50-100 cm <50cm 

B Subgrade’ 
a. AASHO group index6 o-4 5-8 8 

b. Unilied soil classes GW. GP, SW, SP, SM, CL (with P.I.>< 15) CL (with P.I.” of 15 OH, OL and Pt 
GC’ and SC’ and ML or more), CH and MH 

f Susceptibility to Frost Low (FI. F2) Moderate (F3) High (F4) 
HC3V@ 

P Stonines+ stones >2 m apart stones 0.5-Z m apart stones 0.1-0.5 m apart Sto”es<O.l m apart 
(Glass 0 ta 2) (Class 3) (Class 4) (CIas 5) 

r RockinessJ Rock exposures > 100 m Rock exposures 30-100 m Rock exposures< 30 m Rock exposures too 
apart and caver 2% of apart and caver 2.10% of apart and caver >lO% of frequent to permit location 
t he surface the surfact the surface of roads and streets 

‘These guidelines, with some adjustment of slope and rockiness Iimits. will also be useful for assessing soils for use as parking lots. 
‘Symbols are used to indicate the nature of the limitation. 
‘For a” explanation of stoniness, rockiness and soil drainage classes, see the Canada Soi1 Information System (Canada Soi1 Survey Committee. 1978). 
4Rate one class better if the bedrock is soft enough SO that it ca” be dug with light power equipment and is rippable by machinery. 
SThis item estimates the strength of soi1 materials as it applies to roadbeds. When available, AASHO Group Index values from laboratory tests were used; 
otherwise, the estimated Unified classes were used. The limitations wereestimated assuming that the roads would besurfaced. On unsurfaced roads, rapidly 
drained. very sandy. poorly graded soils may cause washboard or rough roads. 

“Group index values were estimated from information published by the Portland Cernent Association (PCA. 1962) pp, 23-25. 
‘Downgrade to moderate if content of fines (las than 200 mesh) is greater than about 30 percent. 
8P.I. means plasticity index. 
9Frost heave is important where frost penetrates below the paved or hardened rurface layerand moisture transportable bycapillary movement is suflïcient to 
form ice lenses at the freezing point, The susceptibility classes are taken from the United States Army Corps of Engineers (1962) pp. 5-8. 
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TABLE 6. 
Guide for assessing soi1 suitability for trench-type sanitary landtïlls.1 

The trench-type sanitary landfill is a sanitary landfill. in which dry garbage and trash is buried daily in an open trench and covered with a layer of soi1 
material. Suitability of the site is dependent upon the potential for pollution ofwater sources throughgroundwatercontact with the refuse, orleachatearising 
from the site. Those properties affecting case of excavation of the site mut be supplemented with geological and hydrological knowledge to provide 
subsurface soi1 and groundwater data to a depth of at least 3 to 4.5 m, a common depth of landiïlls. 

Symbol? Iiems Degree of Soi1 Suilability 
Affecting 

US.2 Good - G’ Fair - F Poor - P Very Poor - v 

h 

H  

d 

P 

Depth to Seasonal High 
Watcr Table 

Wetoe& 

Flooding 

Permeahilityi 

Slope 

Soi1 Texture’, 6 
(dominant to a depth of 
150 cm) 

Depth to Hard 
Bedrock Rippahle 

Stoninessl 

Nature of Bedrock 

Not class determining if more than 180 cm 100-180 cm 

Not class determining if better than imperfectly drained Imperfectly drained 

None Rare 

(5 cm/hr 15 cm/ hr 

O-15% l5-30% 

SL. L, SiL. SCL SiCL’. CL. SC. LS 

Occasional 

5-15 cm/ hr 

3045% 

Sic. C 

>l50 cm 
>l50 cm 

stones > 10 m apart 
(Class 0 and 1) 

Impermeable 

<l50 cm 
100-150 cm 

Stones 2-10 m apart 
(Glass 2) 

100-150 cm 
100-150 cm 

stones 0.1-2 m apart 
(Glass 3 and 4) 

<100 cm 

Poorly and very poorly 
drained or permanently 
wet soils 

Frequent 

>l5 cm/hr 

45% 

Muck. peat. gravel. sand 

<lOO cm 
<lOO cm 

stones< 0.1 m apart 
(Glass 5) 

Highly permeable, fractured, 
easily soluble 

‘Based on soi1 depth (120 cm) commonly investigated in making soi1 surveys. 
‘The symbols are used to indicate the nature of the limitation. 
‘If probability is high that the soi1 material to a depth of 3 to 4.5 m Will net alter a rating ofgood orfair. indicate this by an appropriate footnote. such as 
“Probably good to a depth of 3.5 m.” or “Probably fair to a depth of 3.5 m.” 

1Foran explanation of stoniness. texture and soi1 drainage classes, sec the Manual for Describing Soils in the Field (Canada Soi1 Survey Committee, 1978). 
~Reflects ability of soi1 to retard movement of leachate from the landfills: may not reflect a limitation in arid and semiarid areas. 
“Reflects case of digging and moving (workability) and trafficahility in the immediate area of the trench where there may not be surfaced roads. 
‘Soils high in expansive clays may need to be given a suitability rating of poor. 

TABLE 7. 
Guide for assessing soi1 suitability for area-type sanitary landfills. 

In the area-type sanitary landfïll refuse is placed on the surface of the soi1 in successive layers. The dailyand final caver material generally must be imported. 
A final caver of soi1 material at least 60 cm thick is placed over the fill when it is completed. 

The soi1 under the proposed site should be investigated SO as to determine the probabillty that leachates from the landfill cari oenetrate the soi1 and thereby 
pollute water supplies. 

Symboll Items 

Affecting Use 

Degree of Soi1 Suitability 

Use Good-G Fair - F Poor - P Very Poor - v 

h Depth to Seasonal >l50 cm 150-100 cm 50-100 cm <SO cm 

w Wetness’, ’ Rapid to moderately Imperfectly drained Poorly drained Very poorly drained or 
well drained permanently wet soils 

i Flooding None Rare Occasional Frequent 
k Permeability4.1 Net clâss determining if less than 5 cm/ hr 5-15 cm/hr >l5 cm/hr 

t Slope O-9% 9-15% 15.30% >30% 

‘The symbols are used to indicate the nature of the limitation. 
ZReflects influence of wetness on operation of equipment. 
‘For an explanation of drainage, see the Manual for Describing Soils in the Field (Canada Soil Survey Committee, 1978). 
*Re&ts ability of the soi1 to retard movement of leachate from landfills; may not reflect a limitation in arid and semiarid areas. 
5Due to possible groundwater contamination, impermeable bedrock is considered poor and permeable bedrock is rated very poor for area-type sanitary 
landfills. 
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TABLE 8. 
Guide for assessing soi1 suitability as caver material for area-type sanitary landfills. 

The term caver material includes soi1 materials used to put a dîily and fmal covering layer on refuse in area-type sanitary landfills. This caver material may 
be derived from the area of the landfill or nnv be broueht in from surroundlne areas. 

Symbolz Items Degree of Soi1 Suitability 

Affecting 
use Good - G Fair - F Poor - P 

Very friable, friable Loose. firm Very firm 

SL. L. SiL, SCL SiCL, Cl.. SC. LS sic. c 
>150 cm 100-150 cm 50-100 cm 

<15% 15.35F >35% 
Stones >lO m apart stones 2-10 m apart stones 0.1-2 m apart 
(Chus 0 and 1) (Cla\c 2) (Class 3 and 4) 

<9% 9.15c; I5-30% 

Net class determining if better than poorly dralned Poorly drained 

very Poor - v 

Cemented 

Muck. peat, sand, grave1 

<50 cm 

stones <o. I m apart 
(Class 5) 

>30% 

Very poorly drained or 
nermanentlv wet Poil< 

”  Mois( Consistence? 

s Texture’.3 
d Depth to bedrockj 
e Coarse fragments2 

P Stonines2 

1 Sbpe 
w Wetnes? 

‘The symbols are used to indicate the nature of the hmitation. 
‘For an explanation of consistence. texture. coarse fragments. stonines\and hoil drainage classes, see the Manual for Describing Soils in the Field (Canada 
Soit Survcy Committee. 1978). 

YGGls having a high proportion of non-expansive clays may be giwzn a uirability rating one class better than is shown for (hem in this table. 
4Thickness of material excluding topsoil. bhich will be stockpiled (sec guide for topsoil). 

TABLE 9. 
Guide for assessing soi1 suitability for reservoirs and sewage lagoons. 

Factorsaffectingtheabilityof undisturbed soilsto impound waterorssuageand preventseepageareconsidered forevaluatingsoils on theirsuitabilityfor 
reserwir and lagoon axas. This evaluation considers soi1 both as a ves~el for the impounded area and as material for the enclosing embankment. As the 
impounded liquids could be potential sources of contamination of ncarb- aatcr supplies, cg. sewage lagoons. the landscape positmn OI’ the reservoir as it 
affects nsk of flooding must also be considered. 

Symholl Items Degree of Soi1 Suitability 

Affecting 
Use Good - G Vair - F Poor - P ver\, Ponr - v 

h 
i 

P 

d 

j 

a 

Depth to Water Table? 
Flooding’ 

Soi1 Permeability 
Slope 

Organic Matter 
Coarse Fragment+ 
<ZS ctn in diameter, 
% hy volume 
Stonine&, X.5 cm 
diameter. percent 
of surface area 

Depth to Bedrocks 
Thickness of 
Slowly Permeahle 
I.ayer 
Subgrade Unified 
Soit Classes 

>150 cm 
NOM 

O-O.5 cm’hr 

o-2R 

(29; 

< 20% 

<3% 
(Glass 0. I and 2) 

>150 cm 

>lOO cm 

GC. SC, CL, & CH 

100-150 cm 

sone 

0.5-5 cm hr 

2-5:; 

2-IO’i 

20.35r; 

3.15ci 
(Glass 3) 

100-150 cm 

50-100 cm 

CM. Ml.. SM & MH 

50-100 cm 

Subject 10 infrequent 
flooding (once in 50 
years) 

5-15 cm/hr 

5-9% 

I O-30% 

>35% 

I5-50% 
(Glass 4) 

50-100 cm 

50-25 cm 

SW&SP 

<50 cm 

Subject to frequent high 
level llooding 

>l5 cmihr 

>9% 

>30% 

>50% 
(Class 5) 

<50 cm 

<25 cm 

OL, OH & Pt 
c.P GW 

‘The symbols are used to indicate the nature of the limitation. 
‘If the floor of the lagoon has nearly impermeable material at least 50 cm thick. disregard depth to water table. 
‘Disregard flooding if it is no1 likely to enter or damage the lagoon (llood waters bave low velocity and depth less than 150 cm). 
aFor an explanation of coarse fragments and stoniness classes, vx the Manual lor Describing Soils in the Field (Canada Soi1 Survey Committee. 1978). 
5Surface exposures of non rippable rock are rated wry poor If underlying bedrock is impermeable, rating should be one class better. 
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TABLE 10. 
Guide for assessing soi1 suitability for septic tank absorption fields. 

This guide applies to SO& to be used as an absorption and tïltering medium for effluent from septic tank systcms. A subsurface tilesystem laid in such a way 
that effluent from the septic tank is distributcd reasonably uniformly into the natural soi1 is assumed when applying this guide. A rating of poor need not 
mean that asepticsystemshould net be installed in thegiven soil, but rather, may suggcst the difficulty, in tcrmsofinstallationand maintenance, whichcan 
be expected. 
Symbol’ Items Degree of Soi1 Suitability 

Affesting 
Use Good-G Fair - F Poor - P Verv Poor - V 

k Permeability’ 

Percolation Rate) 
(Auger hole method) 

h Depth to Seasonal 
Water Table4 

i Flooding 

t SlOpe 
d Depth to Hard Rock, 

hedrock or other 

Rapid to moderately *- 
rapid 
About 8-18 min/cmJ 

>I50 cm’ 

Moderate 

18-24 min/cm 

100-l 50 cm 

Slow Very slow 

Slower than 24 min/cm 

50-100 em <50 cm 

Not subject to 
flooding 

O-9% 
>l50 cm 

Not subject to 
flooding 

9-15% 
100-150 cm6 

Subject to occasional Floods cvery year 
flooding (once in 5 years) 
l5-30% >30% 
50-100 cm <50 cm 

impervious materials 

‘The symbols are used to indicate the nature of the limitation. 
*The suitability ratings should bc rclated to the permeability of soil layers at and below depth of the tile line. 
JSoils having a percolation rate less than about 8 min/cm are likely to present a pollution hazard to adjacent waters. This hazard must be noted, but the 
degree of hazard must, in mach case. be asscssed by examining the proximity of the proposed installation to water bodies. water table. and related features. 
The symbolg is wed 10 indicare rhir condifion. Refcr to U.S. Dept. of Health, Education and Welfare (1969) for details of this procedure. 

4Seasonal mcans for more than one month. It may. with caution. bc possible to make somc adjustment for the severity of a water table limitation in those 
cases where seasonal use of facility does not coincide with the period of high water table. 

SA seasonal water table should be at least 100 cm below the bottom of the trench at all times for soils rated Good (US. Dept. of Health, Education and 
Welfare. 1969). The depths used to water table arc based on an assumed tile depth of 50 cm. Where relief permits. the effective depth above a water table or 
rock cari be increased by adding appropriate amounts of fil]. 

6Where the slope is greater than 9%, a depth to bcdrock of 100-150 cm is assessed as poor. 
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TABLE 11. 
Guide for assessing soi1 suitability for playgrounds. 

This guide applies to soils to be used intensively for playgrounds for baseball. football, badminton. and for other similar organized games. These axas are 
subject to intensive foot traffic. A nearly level surface, good drainage. and a soi1 texture and consistence that gives a firm surface generally are required. The 
most desirable soils are free of rock oulcrops and coarse fragments. 

Soi1 suitability for growing and maintainingvegetation is not a part ofthis guide. exceptas influenced by moisture, but is an important item to consider in the 
final evaluation of site. 

Symboll Items Degree of Soi1 Suitability 

Affecting 
US.2 Fair - F Poor - P Very Poor - v Cood-G 

w Wetness~ 

t Flooding 

k Permeability 

t Slope 

d Depth to Bedrock 
E Coarse fragments 

on surface2 

P Stoniness’ 

r RocRiness’ 

s Surface S&I Texture’: 

9 Depth to Sand 
or GraveP 

m Useful Moisture’ 

Rapidly, well and 
moderately well 
drained soils with 
no ponding or 
seepage. Water 
table below 75 cm 
during season of use. 

None during season 
of use. 

Very rapid to 
moderate. 

O-2% 
>lOO cm 

Relatively free of 
coarse fragments. 

stones 210 m apart 
(Glass 0 to 1) 

Rock exposures 
Z-100 m apart and 
caver 2% of the 
surface. 

SL, FSL, VFSL, L 

>IOO cm 

Water storage 
capacityx >15.0 
cm andIor adequate 
rainfall and/or 
low evapotranspiration. 

Moderately well 
drained SOI~S abject 
10 occasional seepage 
or ponding of short 
duration and imperfectly 
drained soils. Water 
table below 50 cm 
during season of use. 

Occas~onal llooding. 
Ma)- flood once every 
2-3 years during 
season of use. 

Moderately slow 
and slw. 

2-5s 

50-100 cm’ 

<20% coarse rragments. 

stones 2-10 m apart. 
(Glass 2) 

Rock exposures 30-100 m 
apart and caver about 
2-10% of the surface. 

SiL. Cl.. SCL.. SICI.. LS 

50-100 cm 

Water storage capacrty” 
7.5-15 cm and or 
moderate ramfall and,‘or 

Imperfectly drained 
soils subject to 
seepage or ponding, 
and poorly drained 
soils. Water table 
above 50 cm during 
season of use. 

Floods every year 
during season of use. 

Very slow. 

5-9s 
<50 cm’ 

>9% 

>200/0 coarse fragments. 

stones 0.1-2 m apart. Stones<o.I m apart. 
(CIas 3. 4) (Glass 5) 

Rock exposures <30 m Rock outcrops too 
apart and covêr > 10% frequent to permit 
of the surface. playground location. 

SC. Sic, CI; S. Si Peaty soils: S and LS 
subject to blowing. 

Water storage capacityx 
17.5 cm andlor low 
rainfall and / or high 

moderate aapotraspiration. evapotranspiration 

Very poorly drained and 
permanently wet soils. 

Prolonged flooding 
during season of use. 

‘The symbols are used to indicate the nature of the limitation. 
ZSee also definitions forcoarse fragments, rockiness, stoniness. textural and soil drainage classes in the Manual for Describing Soils in the’fleld (Canada 
Soi1 Survey Committee. 1978). Coarse fragments for the purpose of this table include gravels and cobbles. 

‘Downgrade to a very poor suitability rating if the slope is greater than 5%. 
‘Surface soil texture influences soi1 ratings as it affects foot trafficabilit), surface wctness, dust, and maintenance. Adverse soi1 textures may be partlally or 
completely overcome with the addition of topsoil. 

JModerately well and well drained SC, Sic and C soils may be rated fair. 
6Depth to sand or grave1 is considered a limitation in that levelling operations may expose sand or gravel. thereby bringing about adverse surface textures 

and undesirable amounts of coarse fragments. The addition of topsoil after the levelling process would overcome this limitation. 
‘This item attempts to evaluate theadequacy of moisture for vegetatiw gro\ith. Ir incorporates the concept of supply through rainfall. 10% through evapo- 
transpiration. and storage within the rootlng zone. In soils where the watcr table is within rooting depth for a significant portion fo the year, vater storage 
capacity may net signilïcantly influence vegetation growth. 

*ConsuIt Glossary for defïnitions of terms used. 
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TABLE 12. 
Guide for assessing soi1 suitability for picnic areas. 

This guide applies to soils considered for intensive useas Park-type picnic amas. It is assumed that most vehicular traffic will beconfined to theaccess roads. 
Soi1 suitability for growing and maintaining vegetatio” is not a part of this guide, except as influenced by moisture. but is a” important item to consider in 
the final evaluation of site. 

Symboll Items 

Affecting 
Use Very Poor - v Good - G 

Degree of Soi1 Suitability 

Fair - F Poor - P 

Wetness’ 

Flooding 

Slope O-9% 

Surface Soi1 Texture’,” SL, FSL. VFSL. L 

Coarse Fragments 
on Surrace~ 
Stoniness2 

Useful Moisture’ 

Very rapidly, 
rapidly. well 
and moderately well 
drained soils not 
subject to seepage or 
ponding. Water table 
below 50 cm during 
season of use. 

None during season 
of use. 

O-20% 

Stones >2 m apart 
(Glass 0 to 2) 

Rock exposures roughly 
30-100 or more m apart 
and caver< 10% of 
the surface. 

Water storage capacity” 
>15 cm andior adequate 
rainfall andior low 
evapotranspiration. 

Moderately well drained Imperfectly drained 
soils subject to occasional soils subject to 
seepage or ponding and seepage or ponding. 
imperfectly drained soils Poorly drained soils. 
not subject to ponding or Water table above 
seepage. Water table 50 cm and often “car 
above 50 cm for short surface for a month 
periods during season or more during 
of use. season of use. 

May flood 1 or 2 times Floods more than 2 
per year for short times during season 
periods during season of use. 
of use. 

9-15% I5-30% 

SiL, CL, SCL, SICL. LS. SC. SlC, C”; Si 
and sand other than 
loose Sand. 

20-50% ,50% 

stones l-2 m apart stones 0. I-I m apart 
(Glass 3) (Class 4) 

Rock exposures roughly Rock exposures< 10 m 
10-30 m apart and apart and covcr >25% 

caver IO-25Cc of of the. surface. 
thc surface. 

Water storage capacity” Water storage capacity” 
7.5-15 cm andior moderate <7.5 cm and;or low 
rainfall andior moderate rainfall andjor high 
evapotranspiration. evapotranspiration. 

Very poorly drained and 
permanently wet soils. 

Prolonged flooding 
during season of use. 

>30% 
Peaty soils: loose Sand 
subject to blowing. 

Sto”es<O.I m apart 
(Glass 5) 

Rock exposures too 
frequent to permit 
location of oicnic areas. 

‘The symbols are used to indicate the nature of the limitation 
?Sec also definitions for coarse fragments. rockiness. stoniness. textural and SOI~ drainage classes in the Manual for Describing Soils in the Field (Canada 
Soil Survey Committee, 1978). Coarse fragments for the purpose of this table. include gravels and cobbles. Some gravelly soils may be rated as havinga 
slight limitation if the content ofgravel exceeds 20% by onlya small margin providing (a) the grave1 is embedded in the soi1 matrix. or(b) the fragmentsare 
less than 2 cm in size. 

JModerately well and well drained SC. Sic and C soils may be rated fa?. 
5Very shallow soils are rated as having severe or very severe limitations for stoniness or rockiness. 
OThe nature and topography of the bedrock exposures may significantly alter these ratings. As such. on-site investigations Will be necessary in map units 
containing bedrock when these are considered as possible sites. 

‘This item attempts to evaluate the adequacy of moisture for vegetatwe growth. It incorporates the concept of supply through rainfall, loss through 
evapotranspiration. and storage within the rooting zone. In soils where the water table is within rooting depth for asignificant portion ofthe year. water 
storage capacity may not significantly influence vegetation growth. 

XConsult glossary for delÏnitions of terms used. 

179 



TABLE 13. 
Guide for assessing soi1 suitability for camp areas. 

This guide applies to soils to be used intensively for tents and camp trailers and the accompanying activities of outdoor living. It is assumed that little site 
preparation Will be done other than shaping and levelling for campsites and parking areas. The soi] should be suitable for heavy foot traffic by humans and 
limited vehicular traffic. Soi1 suitability for growing and maintaining vegetation is net a part of this guide. but is an important item to consider in the final 
evaluation of site. 
Back country campsites differ in design, setting and management but require similar soi1 attributes. These guides should apply to evaluations for back 
Count ry campsites but depending on the nature of the facility the interpreter may wish to adjust thecriteriadetïninga given degree of limitation to reflect the 
changed requirement. For example, small tentsites may allow rock exposures greater than 10 m apart lo be considered a slight limitation. 

Symbol’ 1te”K Degree of Soi1 Suitability 

Affecting 
Use Good-G Fair - F Poor - P Very Poor - v 

Wetness’ 

Flooding 

Permeability 

Slope 

Surface Soi] 
Texture”.’ 

Coarse Fragments 
on Surfac~,~ 
Stoniness*.~ 

Rockines9.6 

Very rapidly, rapidly, 
well and moderately 
well drained soils 
with no seepage or 
ponding. Water table 
below 75 cm during 
season of use. 

Very rapid 1o 
moderate inclusive. 

O-9% 

SL, FSL. VFSL. L 

O-20% 

stones >lO m apart 
(Class 0 and 1) 
No rock exposures 

Moderately well drained 
soils subject to 
occasional seepage or 
ponding and imperlèctly 
drained soils with no 
seepage or ponding 
50 cm durmg season 
of use. 

Very ocas~onal flooding 
during season of use. 
Once m 5-10 years. 

Moderately slow 
and slow. 

9- 15% 

SiL. SCL. CL. SiCL. LS. 
and sand other than 
loose Sand. 

20-50% 

Stones 2-10 m apart 
(Glass 2) 

Rock exposures >lO m 
apart and co\‘er <25% 
of the area. 

Imperfectly drained 
soils subject to 
seepage or ponding 
and poorly drained 
soils. Water table 
above 50 cm during 
season of use. 

Occasional flooding 
during season of use. 
Once in 2-4 years. 

Very slow. 

I5-30% 

SC, Sic, Ca; Si 

X0% 

stones 0.1-2 m apart 
(Class 3 and 4) 

Rock exposures <ID m 
apart and caver >25% 
of the area. 

Very poorly drained 
and permanently wet soils 

Flooding during every 
season or use. 

>30% 

Peaty soils: loose sand 
subject 1o blowing. 

stones <o. I m apart 
(Glass 5) 

Rock exposures too 
frequent to permit 
campground location 

‘The symbols are used lo indicate the nature of the limitation. 
‘Sec also definitions for coarse fragments. rockiness. stoniness. textural and (oil drainage classes in the Manual for Describing Soils in the Field (Canada 
Soi] Survey Committee. 1978). 

3Surface soi1 texture influences soi1 ratings as it affects foot trafficability. dust. and soi1 permeability. 
JModerately well and well drained SC. Sic and C soils may be rated fair 
JCoarse fragments for the purpose of this table include gravels and cobbler. Some gravelly soils may be rated as having slight limitations if the content of 
grave1 exceeds 20% by only a small margin. providing (a) the grave1 is embedded in the soi] matrix, or (b) the fragments are less than 2 cm in SIX. 

6Very shallow soils are rated as having a limitation for rockiness and’ or rtonmess. 

180 



TABLE 14. 
Guide for assessing soi1 suitability for paths and trails. 

It is assumed that the trails Will be built at least 45 cm wide and that obstructions such as cobbles and stones Will be removed during construction. It is also 
assumed that a dry. stable tread is desirable and that muddy, dusty, worn or eroded trail treads are undesirable. Hiking and riding trails are not treated 
separately. but as the design requirement for riding trails are more stringent. a given limitation Will be more diftïcult to overcome. Poor or very poor 
suitability does not indicate that a trail cannot or should not be built. lt does. however. suggest higher design requirements and maintenance to overcome 
the limitations, 

Symbol’ Item9 

Affecting 
Use Good - G 

Degree of Soi1 Suitability 

Fair - F Poor - P Very Poor - v 

s Texture”.4 SL. FSL, VFSL. LS. L 

E Coane Fragments 
Content4.~ 

P StoninesQ 

w Wetness~ 

r Rockinessl,’ 

t Slopes 
i Flooding 

O-20% 

Stones >2 m apart 
(Glass 0 to 2) 
Very rapidly, rapidly, 
well. and moderately 
well drained soils. 
Water table below 50 cm 
during season of use. 

Rock exposures >30 m 
apart and caver < 10% 
of the surface. 
O-15% 
Not subject to 
flooding during 
season of use. 

SiL, CL, SiCL. SCL 

20-50% 

stones l-2 m apart 
(Glass 3) 
Moderately well drained 

soils subject to 
occasional seepage and 
ponding and imperfectly 
drained SO~IS. Water 
table may be above 
50 cm for short periods 
during season of use. 

Rock exposures 10-30 m 
apart and caver 10-25% 
of the surface. 
I5-30% 

Floods I or 2 times 
during season of use. 

SC, Sic. CI; Sand, Si 

>50% 

stones 0.1-l m apart 
(Glass 4) 

Poorly and very poorly 
drained soils. Water 
table above 50 cm and 
often near surface for 
a month or more during 
season of use. 

Rock exposures <lO m 
apart and caver >25% 
of the surface. 
30-60% 
Floods more than 2 
times during season 
of use. 

Peaty soils; loose sand 
subject to blowing. 

Stones<O.l m apart 
(Glass 5) 
Permanently wet SO~IS. 

Rock exposures too 
frequent to permit 
location of paths and trails. 
>60% 
Subject to prolonged 
flooding during 
season of use. 

‘The symbols are used to indicate the nature of the limitation. 
‘The items affecting use listed in this tableare those which bave been show to cause significant differences in trail response. Elevation, aspect. position on 
slope. and snow avalanching may bave slight affects or influence trail management and should be considered in the final site evaluation. Items such as 
vegetation. fauna. and scenic value are not considered in the guidelines (Epp. 1977). 

JTexture refers to the soil texture which Will form the tread texture. This is the surface texture on level areas but amy be a subsurface texture on slopes. 
Textural classes are based on the less than 2 mm soi1 fraction. Texture influences soil ratingsas it influences foot trafficability. dust. designor maintenance 
or trails. and erosion hairards. 

‘Sec also definitions for coarse fragments, rockiness, stoniness. textural and soi] drainage classes in the Manual for Describing Soils in the Field (Canada 
Soi1 Survey Committee. 1978). 

sModerately well and well drained SC, Sic and C soils may be rated fair. 
“Coarse fragments for the purpose of this table include gravels and cobbles. Gravels tend to cause unstable footing when present in high amounts, and are 
also associated with increased erosion. Cobbles (and stones) must be removed from the trail tread. increasing construction and maintenance difficulties. 
Somegravellysoils may be rated as havingaslight limitation ifthecontent ofgravel exceeds 20% byonlya small margin providing(a) thegravel isembedded 
in the soi1 matrix or (b) the fragments are less than 2 cm in sise. 

‘The type of rock outcrop (flat lying vs cliffs). and the orientation ofthestructure (linear cliffs vs massive blocks) cari greatly alter the degree ofthe limitation. 
Each site with a Rockiness limitation based on the percent rock outcrop above should bc evaluated on its ow’n merits and the degree of limitation should 
then be modified appropriately if necessary. 

‘Slope in this context refers to the slope of the ground surface. not the slope of the tread. 

Epp, P.F. 1977. Guidelines for assessing soi1 limitations for trails in the southern Canadian Rock&. M. SC. Thesis, University of Alberta. 
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APPENDIX E 
METHODS OF PHYSICAL AND CHEMICAL ANALYSIS 

Bulk Densi~J~r - Blake, G.R. 1965. Bulk Density. In Agronomy 
No. 9 “Methods of Soi1 Analysis”, Part 1. Black, C.A. Ed. 
375. 

Calcium Carbonate, Calcite and Dolomire: Skinner, S.I. M.. 
Halstead, R.L. and Brydon, J.E. 1959. Quantitative mano- 
metric determination of calcite and dolomite in soils and 
limestones. Can. J. Soi1 Sci. 39:197-204. 

Carion exchange capacity and Ammonium acetare extracrable 
carions: - Chapman, H.D. 1965. Cation Exchange Capa- 
City. In agronomy No. 9. Methods of Soi1 Analysis. Part 2. 
Black, C.A. Ed. 891-899. 

Conductivi/v: - U.S. Department of Agriculture. 1954. Diagno- 
sis and improvement of saline and alkaline soils. Agric. 
Handbook No. 60. 

Derermination qf Ca, Mg. Na, K: - “Analytical Methods for 
Atomic Absorption Spectrophotometry”. 1973 edition. 
Perkin-Elmer Corp. Norwalk. Connecticut, U.S.A. 

Exchange acidit,lBc - Peech, M. 1965. Exchange Acidity. In 
agronomy No. 9. Methods of Soi1 Analysis. Part 2. Black. 
C.A. Ed. 910-911. 

Liquid Limir: - “Prccedures for testing soils”. 1958. A.S.T.M. 
Designation D423-54T. 94-98. 

Nirrogen: - Bremner, J.M. 1965. Total Nitrogen. In Agronomy 
No. 9. Methods of Soi1 Analvsis. Part 2. Black. C.A. Ed. 
1162-l 164. 

Organic Carbon: - Walkley. A. and Black, I.A. 1934. An 
examination of the Degtjareff method for determining soi1 
organic matter and a proposed modification of the chromic 
acid titration method. Soi1 Sci. 37:29-38. 

Par/ic/e size ana(wis: - Kilmer, V.J. and Alexander, L.T. 
1949. Methods of making mechanical analysis of soils. Soi1 
Sci. 68: 15-24. 

pH: - Peech, M. 1965. Hydrogen-ion activity. In Agronomy 
No. 9 “Methods of Soi1 Analysis”. Part 2. Black, C.A. Ed. 
89 l-899. 

Plasric Limit: - “Procedures for testing soils”. 1958. A.S.T.M. 
Designation D424-54T. 99-101. 

Shrinkage Limir: - “Procedures for testing soils”. 1958. 
A.S.T.M. Designation D424-39. 76-79. 
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CONVERSION FACTORS FOR IMPERIAL AND METRIC UNITS 

TO convert 
column 1 

into column 2 
multiple by 

Column I Column 2 

TO convert 
column 2 

into column 1, 

- 

0.621 kilometer, km 
I .094 meter, m 
0.394 centimeter, cm 

0.386 kilometer*, km* 
247. I kilometer*, km2 
2.471 hectare, ha 

0.00973 meter”, m3 
3.532 hectoliter, hl 
2.838 hectoliter, hl 
0.0284 liter 
1.137 liter 

1.102 ton (metric) 
2.205 quintal, q 
2.205 kilogram. kg 
0.035 gram. g 

14.50 bar 
0.9869 bar 
0.9678 kg (weight)/cm’ 

14.22 kg (weight)/cm? 
14.70 atmosphere*, atm 

0.446 ton (metric)/hectare 
0.892 kg/ ha 
0.892 quintal/ hectare 
1.15 hectoliter/ ha, hl/ ha 

9°C +32 
7 

- 

multiply by 

Celsius 
-17.8C 
oc 
2oc 
I ooc 

LENGTH 
mile, mi 
yard, yd 
inch. in 

AREA 
mile*, mi2 
acre, acre 
acre. acre 

VOLUME 
acre-inch 
cubic foot, ft’ 
bushel, bu 
bushel, bu 
quart (liquid), qt 

MASS 
ton (U.S.) 
hundredweight cwt (short) 
Pound, lb 
ounce (avdp), 01 

PRESSURE 
lb/ inch2. psi 
atmosphere*. atm 
atmosphere*. atm 
lb/ inch’, psi 
Ib/inchz, psi 

YIELD OR RATE 
ton (U.S.)/acre 
Ibiacre 
hundredweightiacre 
buiacre 

TEMPERATURE 
Fahrenheit 
OF 
32F 
68F 
212F 

1.609 
0.9 14 
2.54 

2.590 
0.00405 
0.405 

102.8 
0.2832 

,352 
35.24 
0.880 

0.9072 
0.454 
0.454 

28.35 

0.06895 
1.013 
1.033 
0.0703 1 
0.06805 

2.240 
1.12 
1.12 
0.87 

5 (“F-32) - 
9 

*The size of an “atmosphere” may be specified in either metric or Imperial uni&. 
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