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Preface 

THE REPORT OF THE SOILS of the Lac du Bonnet Area is the fifteenth 
in a series of reports devoted to the description of the soils of Manitoba. 
The purpose of the report is to supply basic information about the 
soils of the area, such as their distribution, characteristics and capa- 
bilities for the production of agricultural and forest crops. The 
publication consists of two parts; a report and a colored map. 

Soil series and phases of series were mapped wherever the scale of 
mapping permitted. These map units were used mainly within the 
flat, smooth lacustrine basins. However, in most of the area, soil 
senes occurred in small, intricate patterns and could not be shown 
separately on the map. The map units are, therefore, mostly complexes 
of two or more series that occur within an outlined area. 

The soil map indicates the distribution and area of the soi1 map 
units. It is published at the scale of one inch equals two miles. Town- 
ship and Range numbers are shown along the margin of the map. Soil 
mapping units are identified by color and letter designations. Com- 
plexes are colored the same as one of the included series, usually the 
dominant member. A key to color and letter designations appears in 
the descriptive legend. 

The report is divided into six parts. Part 1 describes the location 
and extent of the area, the population distribution and transportation 
facilities. Part II describes the physical features including relief, 
drainage, geology, climate and vegetation. Part III presents a key 
to the soils of the area, describes the general soil areas and gives a 
detailed description of the physical, morphological and agronomie 
features of each soi1 series. Part IV presents a grouping of soils into 
agricultural land-use capability classes, subclasses and units, indicating 
the suitability of each soi1 for regional crops; outlines briefly the 
history of land settlement and describes present agricultural land- 
use. Part V, prepared by members of the Canada Department of 
Forestry, provides a general knowledge of forest conditions and history, 
as well as estimated productivity and required reproduction practices 
for the soils of the area. A grouping of soil series into forest land-use 
capability classes, subclasses and units is also presented. Part VI 
describes the kinds and relative degree of soil limiting factors affecting 
land-use for specific recreational needs. 
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SOILS OF THE LAC DU BONNET AREA 

PART I 

GENERAL DESCRIPTION OF AREA 

A. LOCATION AND EXTENT 
The Lac du Bonnet area lies mainly in the south- 
eastern section of the Manitoba Lowlands 
between the Red River to the west and the 
Precambrian Shield to the east. The location 
of the area mapped with respect to other pub- 
lished soi1 map areas is shown in Figure 1. The 
Lac du Bonnet map covers 60 townships, or 
parts thereof, amounting to approximately 
1,23$960 acres. The map includes the Muni- 
crpahty of Lac du Bonnet and most of the 
Municipality of Whitemouth; portions of the 
Municipalities of Brokenhead and St. Clements; 
the Local Government Districts of Alexander 
and Pinawa.; a portion of Reynolds Local Gov- 
ernment District and Unorganized Territory 
(see Figure 2). The town of Elma is on the 
southern edge of the sheet; the town of Libau is 
on the western edge; Pine Falls is on the 
northern edge; and the town of Lac du Bonnet 
is in the east-central portion of the area. 

B. POPULATION 
According to the 1961 Canada Census, the 

total population of the Lac du Bonnet area was 
12,181. This represents a population density of 
about 6.3 persons per square mile. Approxi- 
mately 40 percent of these people live in towns, 
villages and hamlets which occur mainly along 
the Whitemouth and Winnipeg river-s and in 
the summer resort areas of Grand Marais, 
Grand Beach and Victoria Beach. Population 
in the larger ut-ban centres is increasing, where- 
as, in the smaller settlements, it is decreasing 
(see Table 1.) 

The density of rural population is approxi- 
mately 3.8 persons per square mile. Density 
varies considerably in different portions of the 
area, being greater on the better agricultural soils 
in the Red River Valley Plain and along the 
Whitemouth and Winnipeg rivers (see Figure 2). 

In 1961, construction began on an Atomic 
Research Plant along the Winnipeg River in 
the vicinity of Lac du Bonnet. This has given 
rise to the creation of the new town of Pinawa, 
whose present population is approximately 600 
people; it is expected that the total population 
of this town Will grow to about 5,000 people 
within 10 years. 

C. TRANSPORTATION AND MARKETS 
Most of the area is well provided with road 

and rail facilities (Figure 2). The railways and 
most highways, which radiate from Winnipeg 
and traverse the area mainly in a north-south 
direction, serve the agricultural districts with a 
ready access to the Winnipeg market. The 
numerous paved roads which occur in the area, 
however, are due mainly to the excellent 
recreational areas which occur along the shore 
of Lake Winnipeg from the Libau marshes to 
Traverse Bay, the Whiteshell area, Lac du 
Bonnet, the lower Winnipeg River and the 
Oiseau River. These areas are within easy 
reach of auto travel from Winnipeg and the 
bordering states in the United States by High- 
ways No. 12 and 59, Also an air transporta- 
tion tenter is located at the town of Lac du 
Bonnet. 

Most of the agricultural produce is trans- 
ported to markets outside of the area. The 
towns and villages in and near the area provide 
a limited market for dairy, poultry and vege- 
table products. The prmcipal market and 
processing facilities are located at Winnipeg, 
approximately 35 miles south-west of the area. 
A wild rice collecting centre and a large poultry 
processing plant are located at Lac du Bonnet. 

TABLE I 
Population of Towns and Villages of 50 Persons and Over 

(Canada Census, 1961 and 1956) 

Place Population 
1961 1956 

Craig Siding _______._.....,,.................................... 85 102 
Elma ..__ . . ..____.__...._...,,...................................... 134 172 
Grand Beach . . . . . . . ..___.______............................... 74 - 
Grand Marais .._. . . . .__... . . . . 280 
Great Falls* . . . . . . . .._______.................................... 164 150 
Libau.. . . . . . . . ..__......... . . . . . . . . . . . . . . . . . . . . 84 
Lac du Bonnet* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569 523 
Molson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Pine Falls . . . . . . . . . . . . . ,...... . . . . . . . . . . . . 1,244 l,OE 
Powerview*. . . . . . . ..___.__......... . 902 1,078 
Rennie ..__........................................................ 135 124 
River Hills . . ..______.. . . . 65 111 
St. George . . . . . . . . .._.................................... 288 302 
Seven Sisters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 236 
Stead ._____.........__.__............................................ 55 45 
Traverse Beach . . . . . . . . . . . . . . . . . . . . . . . . 66 
Upper Seven Sisters .._.,................................. 103 139 
Victoria Beach .___.. __.._.,_................................ 74 
Whitemouth __....__._.,,__,.............................,,,.. 385 245 
*Incorporated To~ns. 
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PART II 

FACTORS AFFECTING SOIL FORMATION 
The principal factors affecting soi1 formation are 
climate, vegetation, parent material, relief and 
drainage. The type of soi1 formed at any one 
place is dependent upon the interaction of these 
factors, the length of time they have been opera- 
tive and the modifications resulting from the 
work of man. 

A. RELIEF AND DRAINAGE 

The principal relief and drainage basins of 
the Lac du Bonnet area are as shown in Figure 3. 

The area is drained by the Winnipeg, Broken- 
head and Red River systems (Figure 3) ; the 
most extensive of these being the Winnipeg 
River which includes the lower part of the 
Whitemouth, Oiseau and Maskwa Rivers and 
a number of minor creeks including the Cat- 
fish, Jackfish and Pine. 

The Winnipeg and Whitemouth Rivers 
draining approximately 48,480 square miles in 
the Lake of the Woods area traverse the area 
from south to north along the margin of the 
Precambrian Shield. They flow through a 
narrow, moderately well drained, level clay 
plain. 

The Brokenhead River draining a small 
portion of the western section of the area 
flows from the swampy lowlands of the South- 
Eastern Lake Terrace area into Lake Winnipeg. 
The Upper portion of the river and a tribu- 
tary, Hazel Creek, meander through poorly 
defined valleys and overflow their banks 
frequently. In its lower regions, the Broken- 
head flows in and is confined within a well- 
defined channel averaging more than 10 feet 
in depth. 

The Red River drains approximately 40,200 
square miles, most of which lies outside the 
area? except for the small area which includes 
Devll’s Creek lying south-west of the Broken- 
head River basin (Figure 3). Devil’s Creek 
draining into the estuarian marshes of the Red 
River flows in a fairly well-defined valley. 
During wet seasons, its water may cause some 
flooding in the vicimty of the marshes. 

The lowest elevations occur in the Broken- 
head and Red River basins. Lake Winnipeg, 
in the north-western section of the area, has a 
mean elevation of 713 feet above sea level 
(Figure 3). The highest elevations (1?050 feet 
above sea level) occur along the margm of the 
Precambrian Shield located in the south-eastern 
corner of the area. The terrain in the lowland 

area designated as the Red River Valley Plain 
in Figure 5 is very flat, lies below 800 feet and 
slopes to the north-west at about 4.4 feet per 
mile. Between the 800-foot and the 1,050 
level, the terrain is a reworked till plain and 
includes lake terraces and glacio-fluvial deposits. 
Here, relief is considerably greater and more 
complex than in the river valley plain. For 
example, in the vicinity of Gull Lake and 
Grand Marais, the terrain slopes from 20 to 
80 feet within a mile. Relief in the Pre- 
cambrian Drift Plain also varies greatly and 
ranges from 50 to 150 feet within a mile. 

B. GEOLOGY AND SOIL PARENT MATERIAL 

A surface mantle of unconsolidated rock 
materials covers the bedrock formations 
throughout most of the Lac du Bonnet area. 
These unconsolidated materials are composed 
of rock fragments derived from bedrock forma- 
tions through the action of continental glacier 
ice and melt-water. The continental ice sheets, 
which completely covered Manitoba during the 
Pleistocene epoch, plucked and transported 
huge quantities of materials from bedrock for- 
mations over which they passed. As the ice 
melted, the rock materials were deposited as 
glacial drift in various forms. These drift 
deposits, along with small areas of recent 
alluvial deposits of the present streams, wind- 
blown sand and organic deposits, constitute the 
parent materials from which the soils have been 
developed. 

(i) Geology of Se Underlying Rocks 

The bedrock formations of southern Mani- 
toba and the location of the Lac du Bonnet area 
with respect to the surface contact of these 
formations are shown in Figure 4. The western 
section of the Lac du Bonnet area is underlain 
by limestone, dolomite, with minor quantities 
of shale, sandstone and evaporite of the Ordo- 
vician period and by Precambrian crystaline 
rocks in the eastern sectionl. Shales, lime- 
stones, gypsum and sandstones of the Cre- 
taceous, Jurassic, Devonian and Silurian periods 
occur to the west of the Lac du Bonnet area. 
These rocks have a11 contributed materials to 
the glacial drift in the area mapped. 

1. Geological Map of Manitoba. Map 65-l. Compiled by the 
Geological Division, Mines Branch, Department of Mines and 
Natural Resources, Winnipeg, 1964. 
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FIGURE 3 

Contour Map and Principal DrainaRe Systems of the Lac du Bonnet Area. 
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(ii) Surface Deposits and Physiographic Areas 

The distribution of surface deposits and the 
division of the area into local landscape or 
physiographic units is shown in Figure 5. The 
principal types of surficial deposits occurring in 
the Lac du Bonnet area are defined as follows: 

TABLE 2 
Description of Surface Deposits Occurring in the 

Lac du Bonnet Area 

Deposit Description 
REsIDuAL-Preglacial material. 
Exposed Bedrock-Residual deposits exposed by the erosive 

action of moving ice. 
GLACIAL TILL-Mixed materials deposited by ice. 
Modi$ed Grozcnd Moraine-Generally an unsorted mixture 

of rocks, boulders, Sand, silt and clay, deposited by 
glacial rce and resorted by wave-action of glacial 
melt-waters. The topography is characterized by a 
succession of low ridges and depressions. Textures 
are loams to clay loams. 

End Moraine-Often modified or resorted, rough to hilly 
terminal ice deposits. Textures range from coarse 
sand to clay loam. Frequently stonier than ground 
moraine. 

GLACIo-FLUVIAL-Materials sorted and deposited by 
moving water from melting ice. 

Outwash Plain-Outwash sand and grave1 deposits fre- 
quently occurring in a nearly level plain. Stone-free 
to excessively stony. 

Kame-Short hi11 of outwash sand and grave1 and fre- 
quently contains some stones and boulders. 

Eskeer-Winding ridge of irregularly stratified Sand, grave1 
and cobbles laid down under the ice by a rapidly 
Aowing stream. 

Beach-Ridge of sand and grave1 formed by glacial or post- 
glacial lake. 

GLACIO-LACUSTRINE-Materials deposited in standing 
water. 

LacustTine-Fine sandy, silty and clayey materials 
deposited on lake floors. The sediments of some lakes 
are rhythmicaily laminated, having alternating 
coarser and finer laminae. These sediments fre- 
quantly include erratic stones and boulders. 
raphy is usually level to gently sloping. 

Topog- 

Aeolian-Fine sands reworked and deposited locally by 
the wind to form U-shaped ridges or dunes that are 
usually convex and steeply sloping downwind. They 
usually occur in groups forming a complex pattern of 
ridges and basins (Dunes) 

RECENT-Materials deposited after final disappearance 
of the glacial ice up to the present time. 

AZlzlvizLm-Deposits of Sand, silts and clays along streams 
during periods of flooding. 

Organic Deposits-Accumulations of plant remains in a 
water-saturated environment developed on the surface 
of minera1 deposits. 

The terrain within the Lac du Bonnet area 
lies between the flat lacustrine plain of the 
Manitoba Lowlands of the Interior Contin- 
ental Plain of Canada and the Precambrian 

Shield. Although the area mapped lies entirely 
within the border of ancient glacial Lake 
Agassiz, it cari be divided naturally into four 
sections. The configuration of the surface 
geological deposits, together with the varied 
local and regional vegetation, combine to give 
different aspects to these “natural landscape 
areas”. They are outlined geographically in 
Figure 5. 

The Red River Valley Plain (1) is a flat, 
poorly drained, depressional area which was 
covered by the deep waters of glacial Lake 
Agassiz. The major portion of this area con- 
sists of lacustrine clay deposits ranging from a 
few feet to more than 60 feet in thicknessl. 
Micro-relief is evident in the form of low clay 
ridges that impart a slightly undulating appear- 
ance in portions of this area. The ridges are 
oriented generally in a north-westerly to south- 
easterly direction. They provide natural, 
moderately well-drained sites for farm build- 
ings. In some areas, deltaic and outwash 
deposits have been deposited over the clay. 
These layered sediments occur at widely 
scattered points, but especially in the Libau 
marsh area and along the Winnipeg River. An 
extensive caver of peat overlies the lacustrine 
deposits in the Catfish Creek area. Since settle- 
ment, an extensive system of drainage ditches 
has resulted in reclamation of many wet 
meadow areas. At the present time, these 
ditches and their spoil banks are a noticeable 
feature of this landscape area. The native 
vegetation of the clay plain originally consisted 
of meadow grasses, sedges, meadow prairie 
grasses and ta11 prairie grasses. Trees grow 
naturally only as a fringe of woods markmg 
the stream channels. Since settlement, agri- 
cultural crops have replaced the original vege- 
tative caver over a good portion of the area. 

The Winnipeg Lake Terrace Area (2), adja- 
cent to Lake Winnipeg, is strikingly different in 
appearance from the lowland plain. It is that 
part of the Lake Agassiz Basin that lies above 
the 800-foot contour. This highland drift plain 
is a complex of land forms that have resulted 
from the deposition of glacial till, glacio-fluvial 
outwash and shallow lacustrine sediments. The 
terrain varies from a gently undulating plain in 
the Libau district to irregular hilly topography 
in the Grand Beach-Victoria Beach area. Some 
of the sandy outwash deposits in this area appear 
to have been modified by wind. Consequently, 
both relief and the texture of the surface 
deposits are extremely varied. The native 
1. W. A. Ehrlich et al. Reconnaissance Soi1 Survey of the Winnipeg 

and Morris Map Sheet Amas. Manitoba Department of Agri- 
culture. Report No. 5. 1953. P.5. 
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vegetation ranges from sparse tree invasion of 
prairie in the south part to typical mixed Boreal 
forest in the northern portion. Ecological 
boundaries are neither well defined nor con- 
tinuous due to local variation in relief and drain- 
age and in local soi1 climate. However, density 
and vigor of forest vegetation increases pro- 
gressively from south and west to north and 
east indicating an increase in moisture effec- 
tivity. 

The South-Eastern Lake Terrace area (3) 
lies between the flat lacustrine plain of the Red 
River Valley and the Precambrian Shield. Like 
the Lake Winnipeg Terrace area, it is part of 
the Lake Agassiz basin and occurs above the 
800-foot contour. The terrain is also a complex 
of land forms that have resulted from the 
deposition of glacial till; glacio-fluvial outwash; 
the scouring of higher sites by wave action; 
depositions of lacustrine sediments,. and pond- 
ing and swamping of depressional sitesI. This 
has given rise to considerable variation in both 
the surface terrain and texture of the surface 
deposits. The native vegetation on better 
drained sites is typical Boreal mixed forest, 
while the prevailing vegetation on the flat, 
poorly drained land consists of patches of black 
spruce and tamarack with intervening sedge 
and shrub meadows and bogs. Peat formation 
in the depressional sites, which is con-mon and 
forest growth indicates a significantly cooler 
and more humid climate over the landscape 
areas to the west. 

A marginal portion of the Precambrian drift 
plain area (4) occurs along the eastern side of 
the Lac du Bonnet area. This area was affected 
by glacial Lake Agassiz, as evidenced by dis- 
continuous clay deposits in local depressions. 
This glaciated area is recognized by the charac- 
teristic outcroppings of rocks and marked local 
relief with tree ringed lakes nestling in deep 
depressions. From east to west, rock outcrops 
become less and less prominent until they 
barely break the surface of the drift deposits 
near the Whitemouth and Winnipeg Rivers. 
In the western portion of this area, lakes 
became fewer and organic soils overlying clay 
deposits became more prevalent. Native vege- 
tation is chiefly mixed Boreal forest on the 
better drained sites, while black spruce and 
tamarack occur on organic soils. This area 
occurs in the most humid region of the provincen. 

1. W. A,, Ehrlich et al. Reconnaissance Soil Survey of Winnipeg and 
Moms Map Sheet Areas. Soi1 Report No. 5, 1953. P.9. 

2. The Economie Atlas of Manitoba, T. R. Weir. Edita, Manitoba 
Department of Industry and Commerce. 1960. P. 16-17. 
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C. CLIMATE 

In relation to worldwide climatic conditions, 
the Lac du Bonnet area is within the region 
Dfbl. This is an area which lies in the centre 
of the continent, a great distance from the 
oceans and their moderating effect on tempera- 
tures. Summer temperatures are higher, win- 
ter temperatures are lower and the annual 
temperature range much greater than the 
world average for the latitude. The area is 
sub-humid and has a definite summer maximum 
of precipitation. Approximately 70 percent 
of the precipitation falls as rain during the 
period of April to October and about 30 
percent as snow during the five winter months 
of November to March. 

(i) Temperature 

The mean monthly and annual tempera- 
tures recorded at Great Falls, Indian Bay, 
Seven Sisters and Winnipeg are presented in 
Table 3. The Great Falls and Seven Sisters 
Meteorological Stations are located on the 
Winnipeg River in the east-central portion of 
the area. The Indian Bay Station is situated 
about 20 miles south-east of the area at Waugh 
on the Lake of the Woods. The Winnipeg 
Station is located in Township 10, Range 2, 
east of the Principal Meridian, approximately 
40 miles south-west of the Lac du Bonnet area. 
These data indicate that the yearly mean tem- 
peratures are slightly lower in the area than at 
Winnipeg. The mean monthly winter tempera- 
tures are below 32”, while mean summer tem- 
peratures are above 50. Transition from winter 
to summer is abrupt, occurring normally in 
April and the change from summer to winter 
is usually in October. While the mean monthly 
temperatures indicate general climatic condi- 
tions, they do not show the great variations in 
seasonal and daily temperatures that are char- 
acteristic of Manitoba’s land controlled climate. 
Temperatures are particularly variable during 
the spring, fa11 and winter seasons when the 
area is affected by frequent frontal disturbances 
between cold “Continental Polar” air from the 
north and warm dry “Marine Polar” air from 
the south? In winter, frontal activity is gener- 
ally more complex and more intensive pro- 
ducing more periods of bad weather. 

The average frost-free period ranges between 
111 and 127 days, close to the minimum 

1. W. Koppen L Id Geiger, Handbuch der Klimatologie, Bond 1, Teil 
C. Gebuder Bomtraeger, Berlin, 1936. 

2. The Economie Atlas of Manitoba, T. R. Weir, Editor, Manitoba 
Department of Industry and Commerce. 1960. 
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TABLE 3 

Monthly and Annual Averages of Temperatures Expressed in Degrees Fahrenheit 

Recorded at Great Falls, Indian Bay, Seven Sisters and Winnipeg’ 

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. ‘$zif 
-- 

Great Falls” .,_._._.._.,..,,,,,,,..... -1.0 3.1 16.4 35.9 51.3 61.5 68.2 65.7 54.3 42.6 23.2 7.1 35.7 
Indian BayX -0.6 3.6 16.6 35.8 50.3 60.6 66.9 64.4 53.7 42.4 23.2 7.3 35.4 
Seven Sister? . . . . . . . . ..__.. 0.0 4.3 17.0 36.4 50.6 60.9 67.8 65.5 54.3 42.8 23.5 7.9 35.9 
Winnipeg+ __. ._ ,... .__. 0.1 4.1 17.7 38.0 52.4 61.7 68.3 66.0 55.1 43.2 23.3 8.7 36.5 

* Means computed directly from a period of record of 25 to 30 years 
within the period of 1931 to 1960. 

C+ The data for these means were from the full te”-year period 1951 to 
1960 adjusted to the standard mean period 1931 to 1960. 

+ Observation station moved to the airport from town dwing the 
1930’s. Records were kept separate, but the data were considered 
homogeneous. The resulting means are based on the full 30 year 
period, from 1931 to 1960. 

1. Data obtained from mimeogaphed circular CDS No. 2-65, Clima- 
tology Division, Meteorological Branch, 315 Bloa Street W., 
Toronto, Ontario. 

required for grain crops to reach maturity. 
From the data in Table 4, the average length 
of the growing season at Great Falls is 127 
days. This is the longest and one of the least 
variable growing seasons recorded in the 
province. Although Indian Bay enjoys a 
slightly longer average frost-free season than 
Winnipeg, it is more variable than that at 
Winnipeg or Great Falls. 

(ii) Precipitation 
The mean monthly precipitation recorded 

at Great Falls, Winnipeg and Indian Bay is 
presented in Table 5. Data for Great Falls is 
not strictly comparable with the other stations 
because complete records over the period 1931 
to 1960 are available only for 25 years. Although 
the Winnipeg and Indian Bay stations occur 
outside the map area, they are close enough to 

TABLE 4 

Frost Free Day9 

serve as useful indicators of the climate in this 
region. Table 5 indicates an average precipi- 
tation of slightly under 20 inches in the north- 
eastern section of the map area near Great 
Falls. There is a progressive increase in pre- 
cipitation to about 22 inches going south- 
eastward from Great Falls to Indian Bay. 
June is the wettest month of the year at Great 
Falls and Winnipeg, while July is the wettest 
month at Indian Bay. Rainfall fluctuates 
widely from year to year at Great Falls; from 
4.4 inches in June, 1949, to 10.1 inches in June, 
1961. The total yearly precipitation has 
ranged from 12.5 inches in 1961, the driest year 
on record in Manitoba, to 26.9 inches in 1950. 

Significant to agriculture in the area is the 
15 inches of precipitation or 70 percent of the 
total that falls during the six months of May to 
October and 7 to 8.5 inches of this or 30 to 40 
percent of the total that falls during the three 
critical months of May, June and July. Although 
annual totals fluctuate widely, drought is less 
apt to occur here than in the grassland areas of 
western Manitoba. About 5.5 inches or 30 
percent of the precipitation is received during 
the five winter months of November to March, 
mainly in the form of snow. 

Last Spring Frost” First Fall Frost Frost Free Season 
Station Ave. Earliest Latest Ave. Earliest Latest Ave. Longest Shortest 

Indian Bay.. .______..___. ._ May 26 April 28 June 17 Sept. 7 Aug. 27 oct. 15 114 147 
Great Falls . . . . . . ..__............ May 21 May 7 June 8 Sept. 25 
Winnipeg .._........................ May April 

Aug. 30 oct. 14 127 154 1% 
27 26 June 25 Sept. 15 Aug. 21 Oct. 16 111 146 83 

2. Data obtained from “Climatic Summaries” for Selected Meteoro- 
logical Stations in Canada, Volume III, Frost Data, Meteorological 
Division, Canada Department of Transport, Toronto, Ontario. 
1956. P. 36. 

* Frost occuring on or before July 15 was classifïed a spring frost, and 
frost on or after July 1F was considered to be a fa11 frost. 
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TABLE 5 

Mean Monthly Precipitation in Inches 
Recorded at Great Falls, Winnipeg and Indian Bay (1931-l 960)’ 

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Lyz 
-~ -- -- --- 

GreatFalls* .,,,................,,.,.. 1.41 0.87 0.98 1.04 1.72 2.81 2.57 2.34 2.51 1.16 1.21 1.00 19.62 
Winnipeg _,._..,,,,....______.......... 1.00 0.81 1.08 1.17 2.00 3.18 2.71 2.76 2.17 1.42 1.14 0.87 20.31 
IndianBay . . . . . . . .._..__.............. 1.26 0.95 1.23 1.28 2.00 3.15 3.41 2.94 2.34 1.46 1.37 1.11 22.53 

* Data obtained over a 25 year paiod from 19361961. 
1. Data obtained from the published records of the Dominion Meteorcr 

logical Division, Department of Transpat, Toronto, Ontario. 

Most of the precipitation,. both in summer 
and winter, is frontal in orrgm accompanying 
numerous successions of slow moving cyclonic 
storms or areas of low pressure. These dis- 
turbances are characterized by thunderstorms 
in June, July and August and by “blizzards” 
(snow plus high winds) in the winter months. 
The cyclonic storms are usually followed in suc- 
cession by masses of high pressure bringing in 
winter clear, cold, dry conditions and in sum- 
mer cool, pleasant weather. From June to 
August, about 15 to 20 such thunderstorms 
Will occur on the average in the southern 
regions of the province. 

D. VEGETATION 

The Lac du Bonnet area lies within the 
Lower English River, B14, and Manitoba Low- 
lands, B15, sections of the Boreal Forest 
Region and a portion of the Rainy River 
Section of the Great Lakes-St. Lawrence Forest 
Region, GS12, as delineated by Rowez. The 
areas covered by those sections are shown in 
Figure 6. 

The Lower English River Section, B14, is 
characterized by - mixed stands of poplar 
(Populus tremuloides, P. balsamifera) and white 
spruce (Picea glauca). Other common boreal 
species like balsam fîr (Abies balsamea), white 
birch (Betula papyrifera) and jack pine (Pinus 
banhsiana) are also present. Shallow bogs are 
occupied by black spruce (Picea marz’ana) and 
tamarack (La& Zaricina). Minor occurrences 
of some eastern tree species such as white pine 
(Pinus strobus), red pine (Pinus resinosa) and 

2. J. S. Rowe, Forest Regions of Canada, Bu!&tin 123, Canada Depart- 
ment of Northern Affairs and Natural Resources, Forestry Branch, 
Ottawa, 1959. 

cedar (Thuja occidentalis) are found in the 
eastern part of this section. Green ash (Frax- 
i;nus pennsyluanica), white elm (Ulmus ameri- 
cana) and bur oak (Quercus macrocarpa), 
Manitoba maple (Acer negundo) occur along 
banks of the streams throughout the section. 

In the Manitoba Lowlands Section, B15, the 
prevailing vegetation on the flat, poorly dramed 
land consists of patches of black spruce (Picea 
mariana) and tamarack (Larix Zaricina), with 
intervening grass and sedge swamps. Well 
drained sites usually have a tree caver of white 
spruce (Picea glauca), aspen (Populus tremu- 
Eoides) and balsam poplar (P. balsamifera), 
sometimes in mixture with balsam fir (Abies 
bakamea) and white birch (Betula papyrifera). 
Excessively drained sites support jack pine 
(Pinus banksiana). Other species present 
Iocally in the section are elm (Ulmus amerCana), 
green ash (Fraxinus pennsylvanica) , Manitoba 
maple (Acer negzcndo var. interius) and eastem 
white cedar (Thuja occidentaZis), an intrusive 
from the adjacent Great Lakes Forest Region 
to the south-east. 

The Lac du Bonnet area also contains the 
northern limit of the Rainy River Section, 
GS12, of the Great Lake+St. Lawrence Forest 
Region. This limit coincides with the presence 
of eastern white cedar (Thuja occidenialis) in a 
swamp association which consists of black 
spruce (PZcea mariana), tamarack (Larix Zari- 
cina), willow and alder scrub. Well drained 
sites usually have a tree caver of aspen (Populus 
tremuloides), white spruce (Picea glauca), bal- 
sam fir (Abies balsamea) and jack pine (Pinus 
banksiana). Some white cedar (Thuja occi- 
dentaiis) and red pine (Pinus resinosa) occur in 
the southern part of the Whiteshell reservel. 

1. Forest Service, Forest Resmrces Inventory, Winnipeg River Forest 
Section. Report No. 2, Department of Mines and Natural Resources. 
Province of Manitoba, 1956. 
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FIGURE 6 

The Distribution of the Prevailing Vegetation in the 
Lac du Bonnet Area. 
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PART III 

SOILS 

The soils that have developed under the 
influence of the soil-forming factors of parent 
material, relief, drainage, climate and vegeta- 
tion referred to in Part II exhibit physical 
characteristics which reflect their environment. 
Through observation of these characteristics, 
it is possible to classify soils in accordance with 
their genesis or processes involved in their 
formation. Such a classification permits the 
grouping of these soils into natural units. The 
recognition of these natural units is dependent 
upon the study of the soi1 profiles. 

A. THE SOIL PROFILE 

The soi1 profile, as viewed in vertical cross 
section., is a succession of layers or horizons 
extendmg from the surface down into the under- 

lying geological material. The layers or 
horizons differ from one another in one or more 
of the following features: color, texture, struc- 
ture, consistence, reaction, concretions, intrus- 
icns, thickness and in physical, chemlcal and 
biological composition. The master horizons 
are designated by the letter symbols L, F and 
H for organic horizons and A, B and C for 
minera1 horizons. The kind of master horizons 
are designated by lower case letter suffixes and 
Arabie numeral suffixes are used when further 
subdivision into sub-horizons is required. If 
the soi1 profile is developed from two or more 
non-conforming parent materials, Roman nu- 
meral prefixes are used to indicate the lithologic 

The master horizon symbols and 
%$??ase suffixes are defined in Table 6. 
Examples of the use of these horizon symbols 
are given in Figure 7. 

FIGVRE 7 

Examples of the Use of Soi1 Horizons Nomenclature. 

Ah 

Bm 

Cca 

C 

Black soi1 profile shovving subdivision 
into soi1 horizons. 

Grey Wooded soi1 profile showing subdivision 
into soi1 horizons. 
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TABLE 6 

Definition of Soi1 Horizon Symbols 

ORGANIC HORIZONS 
L Horizon-An organic layer characterized by the accumu- 

lation of organic matter in which the original structures 
are easily discernible. 

F Horizon-An organic layer characterized by the accumu- 
lation of partly decomposed organic matter. The 
original structures are discernible with difficulty. 
Fungi mycelia often present. 

H Horizon-An organic layer characterized by an accumu- 
lation of decomposed organic matter in which the 
original structures are undiscernible. 

MASTER MINERAL HORIZONS 

A Horizon-A minera1 horizon or horizons formed at or 
near the surface in the zone of maximum removal of 
materials in solution and suspension and/or maximum 
in situ accumulation of organic matter. It includes: 
(1) horizons in which organic matter has accumulated 
as a result of biological activity (Ah); (2) horizons 
that have been eluviated of clay, iron, aluminum and/ 
or organic matter (Ae); (3) horizons dominated b 
1 and 2 above, but transitional to underlying B or e 
(AB or A and B); (4) horizons markedly disturbed 
by cultivation or pasture (AP). 

B HorZzort-A minera1 horizon or horizons characterized 
by one or more of the following: (1) an enrichment 
(exclusive of dolomite or salts more soluble in water) 
in silicate clay, iron, aluminum and/or illuvial organic 
matter (Bt, Bf, Bh, Bfh); (2) a prismatic or columnar 
structure which exhibits pronounced coatings or 
stainings and characterized by the presence of signifi- 
tant amounts of exchangeable sodium and/or 
magnesium (Bn); (3) an alteration by hydrolysis or 
oxidation to give a change in color and/or structure 
and does not meet the requirements of (1) and (2) 
above (Bm). 

C Horizon-A minera1 horizon or horizons comparatively 
unaffected by the pedogenic processes operative in 
A and B, excepting (1) the process of gleying and 
(2) the accumulation of dolomite and salts more 
soluble in water (Cca, Csa and C). 

LOWER CASE SUFFIXES 
c -A cemented (irreversible) pedogenic horizon. 
ca-A horizon with secondary carbonate enrichment where 

the concentration of lime exceeds that present in the 
unenriched parent material. 

cc-Cemented (irreversible) pedogenic concretions. 
e -A horizon characterized by the removal of clay, iron, 

aluminum or organic matter. Lighter in color by one 
unit of value or chroma when dry than the layer 
below (eluviated). 

f -A horizon enriched with hydrated iron (fe). It has a 
chroma of three or more and is redder than the horizon 
above or below. 

g -A horizon characterized by reduction and grey colors; 
often mottled (gley). 

h -A horizon enriched with organic matter. When used 
with A, it must show at least one Munsell unit of 
value darker than the layer immediately below 
(hz~nzus). When used as the only siffix to B (Bh), this 
horizon must contain 10 percent or more of organic 
matter. 

j -A horizon whose characteristics are weakly expressed 
(juvenile). It must be used with some other suffix. 

k -Presence of carbonate as indicated by visible effer- 
vescence with dilute HCL (kaa). 

m-A horizon slightly altered by hydrolysis, oxidation 
and/or solution to give a change in color and/or 
structure (mellowed). 

n -A horizon with distinctive morphological and physical 
characteristics as shown by black or dark colorations 
or coatings on the surface of the peds and characterized 
by prismatic or columnar structure, and hard to very 
hard consistency when dry. It contains more than 12 
percent exchangeable sodium or more than 50 percent 
exchangeable soldium plus magnesium (natriunz). 

p -A layer disturbed by man’s activities, i.e., by cultiva- 
tion and/or pasturing. TO be used only with A. 

sa-A horizon with secondary enrichment of salts more 
soluble than carbonates where the concentration of 
salts exceeds that present in the unenriched parent 
material (secondury salis). 

s -A horizon with salts including gypsum which may be 
detected as crystals or veins, or as surface trusts of 
salt crystals, or by distressed trop growth, or presence 
of salt tolerant plants (sali). 

t -A horizon enriched with silicate clay (ton). 
z -A permanently frozen layer (zero). 
NOTES- 
l-Lithologic changes are indicated by Roman numerals 

(1 to be assumed), e.g., Ah, Ae, IIBtl, IIBtX, IIIC. 
2-Transition horizons need capitals only, and 

(a) If transition is gradual, AB is used. 
(b) If transition is interfingered, A and B are used. 
(c) Dominante of A or B in the transition horizon may 

be shown by AB or BA. 
3-Horizon subdivisions are shown by Arabie numerals as 

suffixes. e.g., Ahl, Ah2, Btl, Bt2, etc. 
4-Capitals used alone indicate no further separations. 
5-If more than one lower case suffix is required, and if 

one is a weak expression, then the j is linked to the 
suffit with a bar. e.g., BfG, etc. 

6-Position of master horizons is applied with respect to 
A not B or C. 

7-The suffix g covers a11 gleying. When used with A or 
B, it indicates other processes have been operative 
and should be indicated. When used with C, it 
indicates that gleying is dominant and has virtually 
prevented the operation of any other process. 

8-The suffix m is used only with B and then only alone 
or with the suffixes k, s or g. 
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B. SOIL CLASSIFICATION 

The basic unit in the field classification of 
soils used in this area is the soi1 series. A soi1 
series is a group of soils having soi1 horizons that 
are similar in physical and chemical character- 
istics, arrangement within the soi1 profile and 
developed from a particular kind of parent 
material. This similarity of profile features 
occurs only within areas of similar climate 
vegetation, parent material, relief, drainage and 
age. Any significant variation in one or more 
of these soi1 forming factors causes dissimilari- 
ties of profile features. Soi1 series are desig- 
nated by place or other geographical names. 
They may occupy large continuous land areas, 
but more often occur in association with other 
soi1 series in a complex landscape pattern. 

When soils have similar profile character- 
istics, but vary in some inherent physical 
features that are of importance to man’s use or 
management of land, they are classified as 
types or phases. Soi1 types are subdivisions of 
series based on minor variations in textures of 
the surface horizons. Soi1 phases are based on 
external features such as the occurrence of an 
unconforming substrate, stoniness, relief, eros- 
ion, or topography. 

In the Lac du Bonnet area soi1 series, types 
and phases are classified according to the 
taxonomie system of classification outlined by 

the National Soi1 Survey Committee of Canada 
in 1963 (See Table 7). There are six levels or 
categories at which soils may be grouped 
together. These are: order, great group, sub- 
group, family,. series and type. In the three 
Upper categones of order, great group and 
subgroup, divisions are made on major differ- 
ences in morphological features which reflect 
the effects of climate, vegetation, local moisture 
relations and age on the parent material. That 
is, while this classification is based on soi1 
profile properties, concepts of soi1 genesis affect 
the selection of criteria used for these higher 
groupings. In the lower three categories of 
family, series and type, divisions within any 
one subgroup are based on soi1 variations 
resulting from differences in composition, tex- 
ture and mode of deposition of the parent 
materials, drainage and differences in thickness 
and degree of development of soi1 horizons. 
Soi1 families are assemblages of soils within a 
subgroup that are relatively homogeneous with 
respect to soil-air, soil-water and plant-root 
relationships or properties which affect the 
growth of plants. 

C. SOIL MAPPING 

In the soi1 survey of the Lac du Bonnet area, 
the field mapping was conducted on a recon- 
naissance scale. Field investigations were 
made in more detail along the sides of each 

TABLE 7 

Classification of Soils as Mapped in the Lac du Bonnet Area 

Order 

Chernozemic Soils 

Soils with Chernozemic Ah horizons 
and B or C horizons of high base 
saturation with a cationic ratio of 
calcium to other ions significantly 
greater than one. Well to imper- 
fectly drained soils developed under 
zero or mesophytic grasses and forbs 
or under grassland forest transition. 

Great Group 

Black Soils 

Soils with Ah or Ap horizons with 
dry color Munsell values darker than 
3.5. . Usually associated with meso- 
ftrgrc vegetatlon of grasses and 

Dark Grey Soils 

These soils have a leaf mat (L-H) 
overlying grey to dark grey (Munsell 
value 3.5 to 5.0 dry, chroma less 
than 2.5), A horizons. The B horizon 
is moderately developed, dark brown, 
coarse granular to blocky and con- 
tains concentrations of clay. 

26 

Subgroup 

Gleyed Rego Black 

Profile type: Ah or Ahk, 
(Cca), Ckgj. 

Orthic Dark Grey 

(previously called De- 
grading Black) 
Profile type: (L-H), Ah, 
(Ahe), Bm or Bt, Cca, Ck. 

Gleyed Dark Grey 

Profile type: (L-H), Ah, 
(Ahe), Brnz or Btz, 
Ccag, Ckg. 

Series 

Dencross 

EiFd 
Plum Ridge 
Red River 

f%:: 
St, Norbert 

Framnes 
Kipling 
Ladywood 
Peguis 
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Order 

Solonetzic Soils 

Soils with Solonetzic or disintregating 
solonetzic B horizons which have an 
exchangeable base status in which the 
ratio of calcium to magnesium plus 
sodium is usually less than one, or 
which have 12 percent exchangeable 
sodium with saline parent material. 
Well to imperfectly drained soils de- 
veloped under a vegetative caver of 
grasses, herbs, forbs or trees. 

Podzolic Soils Grey Wooded Soils 

Well and imperfectly drained soih 
developed under forest or heath having 
light-colored eluviated horizons and 
illuvial horizons with accumulations oi 
sesquioxides, organic matter or clay, or 
any combination of these. 

Soils with thin organic layers (L-H), 
with light-colored eluvial horizons 
and with illuviated horizons in which 
clay is the main accumulation pro- 
duct. The solum generally has a 
medium to high degree of base 
saturation. 

TABLE 7-Continued 

Solonetz 

Great Group 

Soils with granular A horizons, neu- 
tral to slightly acid in reactlon; 
strongly expressed prismatic struc- 
ture in the B horizon, slightly acid to 
neutral in reaction. The C horizon 
is usually saline, calcareous and 
gypsiferous. A very thin Ae horizon 
may be present. 

Solodized Solonetz 

Soils with granular to platy Ah or 
Ahe horizons, neutral to acidic in 
reaction. The Ae horizon is well 
developed, acidic in reaction. The 
C horizon 1s usually saline, calcareous 
and gypsiferous. 

= 

.- 
Subgroup 

Gleyed Black Solonelz 

Profile type: Ah, Bnt, 
Cskz, Ckgj . 

_- 
Gleyed Dark Grey Solo- 
dized Solonetz 
Profile type: Ah or ( Ahe), 
Aez, Bntz, Cskg. 

Grey Wooded Solodized 
Solonetz 

Profile type: L-H, Ahe, 
Ae (AB), Bnt, C, Csk. 

_- 
Orthic Grey Wooded 

Profile type: L-H, (Ah), 
Ae, (AB), Bt, (BC), Ck. 

Dark Grey Wooded 

Profile type: L-H, Ah, c 
p Ae, (AB), Bt, (BC), 

Bisequa Grey Wooded 

Profile type: L-H, Ae, Bf, 
(BF), Ae, Bt, C. 

- 
Gleyed Grey Wooded 

Profile type: L-H, Aez, 
Btg, Cg. 

Gleyed Dark Grey Woodec 

Profile type: L-H, Ah or 
Ahe, Aez,JA%), Btz, 
(BCih Cd. 

-- 
Grey Forested Orthic Grey Forested 

Soils with thin organic surface hori- 
zons, thick light colored eluviated 
horizons with illuvial horizons con- 
taining small concentrations of clay 
in isolated pockets or clay flows 
rather than in a continuous Bt hori- 
zon. The solum is generally base 1 

Profile type: L-H, (AH), 
Ae, AB and BA (BC), C. 

saturatea. 

Series 

Morris 

Thalberg 

Lettonia 

Carrick 
MacArthur 
St. Labre 
Woodridge 

Arnes 
Birch Point 
Lorteau 
Whitemouth 

Vassar 

;geyto 

Sirko 
Wintergreen 

Elma 
Hadashville 
Middlebro 
Pine Valley 
Wampum 

Pine Ridge 
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TABLE 7-Continued 

Order Great Group Subgroup 

Regosolic Soils 

Weil and imperfectly drained soils that 
lack discernible horizons or in which 
development is limited to an organic 
minera1 surface horizon or to organic 
surface horizons less than 12 inches 
thick. 

Gleysolic Soils 

Poorly drained soils which may have 
an organic horizon of less than 12 
inches in thickness an Ah horizon, or 
both, or without these horizons. The 
subsoils usually show gleying and are 
du11 colored, but may have brighter 
colored prominent mottles. Soils as- 
sociated with wetness. They have 
developed under various climatic and 
vegetative conditions and in the 
presence of a high or highly fluctuating 
water-table. 

Organic Soils 

Soils that contain 30 percent or more 
of organic matter and have a depth of 
12 inches or more of consolidated 
material. 

Podzol Soils 
Virgin soils have organic surface 
horizons, light-colored eluviated hori- 
zons and illuviated horizons in which 
sesquioxides and organic matter are 
the main accumulation products. 
The solum is moderately to strongly 
base unsaturated. 

Regosol Soils 

Only one group recognized to date. 
Therefore, the great group definition 
is the same as for the order. 

Humic Gleysol Soils 

Soils with an Ah horizon more than 3 
inches thick under virgin conditions 
and when mixed to a depth of 6 
inches or cultivated has a dry rubbed 
Munsell color value darker than 3.5 
and is at least 1.5 units of value 
(moist) darker than the next under- 
lying B or C horizon. May have 
organic surface horizons not exceed- 
ing 12 inches in thickness. 

Gleysol Soils 

Soils that may have a dark colored 
surface horizon up to 3 inches thick 
under virgin conditions and when 
cultivated does not differ from the 
next underlying horizon by 1.5 units 
of Munsell color value when moist. 
They may have organic surface hori- 
zons not exceeding 12 inches in 
thickness. 

Minimal Podzol 

Profile type: L-H, A$ 
Ba, C. 

Gleyed Podzol 

Profile type: L-H, Aez, 
Bf$ Cg. 

Gleyed Mull Regosol 

Profile type: GH, Ah, 
CG. 

Rego Humic Gleysol 

Profile type: L-H), Ah, 
(ACg), Cg or c kg. 

Peaty Carbonated Rego 
Humic Gleysol 

Profile type: L-H, 6 to 12 
inches thick, Ahk, 
(ACkz), Cg or Ckg. 

Peaty Orthic Humic 
Gleysol 
Profile type: L-H, Ah OI 
Ahe, B?jg, Cg or Ckg. 

Peaty Rego Gleysol 

Profile type: L-H, (Ah)! 
Cg or Ckg. 

= 

- -  

- -  

- -  

- -  

- -  

- -  

- -  

Series 

Sandilands 

Lonesand 

Medika 

Osborne 

Lee River 

Kerry 

Deep Peat 
Shallow Peat 
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FIGURE 8 
Generalized Soi1 Map of the Lac du Bonnet Area. 
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section wherever roads would permit. This 
technique permitted observation of at least 
two sides of each quarter section. Foot 
traverses inside the sections were made only if 
some important detail was required which 
could not be obtained from the ordinary lines 
of traverse. The soils were examined at 
frequent intervals, the frequency being deter- 
mined by the soi1 variability in the area. 
Aerial photograph mosaics with transparent 
plastic overlays covering one township of land 
were used as field sheets for plotting soi1 
boundaries and other physical features import- 
ant to land-use. The soi1 information was 
plotted on field sheets, scale two inches equal 
one mile, and then transferred to a map manu- 
script at the scale of one inch equal two miles. 

D. GENERAL SOIL AREAS 

A generalized soi1 map covering the Lac du 
Bonnet area is presented in Figure 8, On this 
map, soils have been grouped into twelve 
general soi1 areas based on similarities of parent 
material, drainage and genetic profile type. 
Some of these groups correspond to soi1 families, 
a group of soils within a subgroup that are 
relatively homogeneous with respect to proper- 
ties important to the growth of plants. A brief 
description of these areas follows. 

(1) Morris- Thalberg Group 
This general soi1 area occupies approxi- 

mately five percent of the map area and is 
four-rd mainly in the Red River Plain area near 
LRiFeysand along the Whitemouth and Wmnipeg 

The group conslsts of imperfectly 
drained Gleyed Black Solonetz (Morris series), 
Gleyed Dar-k Grey Solodized Solonetz (Thal- 
berg series) and Grey Wooded Solodized 
Solonetz (Lettonia series) developed on lacus- 
trine clay deposits. Included in this group are 
minor areas of Gleyed Rego Black (Red River 
series), Orthic Dark Grey (St. Norbert series) 
and Rego Humic Gleysol soils (Osborne series). 
Most of the land is level to irregular, very gently 
sloping and imperfectly drained. Some open 
ditches have been constructed along road 
allowances providing drainage and permitting 
cultivation. These soils are moderately pro- 
ductive, but have major management problems 
arising out of their heavy clay texture, poor 
structure and slow drainage. 

(2) Osborne-Glenmoor Group 
This soi1 area occurs in the flat depressional 

glacial lake basin of the Red River Plain and 

occupies approximately eight percent of the 
area. This group consists mainly of poorly 
drained Carbonated Rego Humic Gleysol 
(Osborne and Glenmoor series), Peaty Carbon- 
ated Rego Humic Gleysol (Fyala and Tarno 
series) soils developed on thick lacustrine clay 
deposits. Minor areas of Gleyed Rego Black 
(Dencross series) and Peaty Orthic Humic 
Gleysol soils (Lee River series) also may occur 
in this group. Most of the land in this general 
soi1 area is level to depressional and poorly 
drained. These soils are non-arable in their 
native condition, but most of these areas have 
been drained and are being cultivated. They 
are moderately productive soils, but are sub- 
ject to waterlogging and local flooding during 
wet spring seasons and after heavy summer 
rains. 

(3) Libau-Pine Valley Group 
The soils that occupy most of this area are 

well to imperfectly drained soils developed on 
thin, lacustrine clay deposits which are under- 
lain by strongly calcareous till within three feet 
of the surface. In this group, Orthic Dark 
Grey (Libau and Aneda series), Gleyed Rego 
Black (Red River series) and Gleyed Dark 
Grey Wooded soils (Pine Valley series) also 
occur. Minor areas of Rego Humic Gleysol 
(Osborne series) and Peaty Rego Humic Gley- 
sols (Fyala series) also occur. This area occu- 
pies about tbree percent of the area mapped and 
is characterized by irregular, gently sloping 
topography. The land has a distinct ridge and 
swale relief with the ridges trending in a north- 
west to south-east direction. Most of these 
soils have been cultivated, although patches 
of native vegetation consistmg of hardwood cari 
be seen throughout the area. Drainage over 
most of the area is adequate, however, improved 
drainage in the swales is required and ditches 
have been constructed for this pur-pose. These 
soils are fertile and possess a high water-holding 
capacity. They tend to become hard when dry 
and are subject to waterlogging during very wet 
seasons. Stoniness may constitute a slight 
problem in areas where the underlying stony 
till cornes close to the surface. 

(4) Whitemouth-Framnes Group 
This general soi1 area occurs within the 

South-Eastem Lake Terrace mainly along the 
Whitemouth and Winnipeg Rivers and com- 
prises about five percent of the area mapped. 
This group consists of soils developed on 
medium to fine textured alluvial and lacustrine 
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well drained Orthic Grey Wooded (St. Labre 
and Woodridge series), Minimal Podzols (Sandi- 
lands series) with sigmficant amounts of Gleyed 
Grey Wooded (Wintergreen and Sirko series) 
and Gleyed Podzols (Lonesand series). Most 
of the land area in this group is excessively 
drained and irregular, gently to moderately 
sloping. Native vegetation over most of this 
area is jack pine and some aspen. This soi1 area 
is non-arable due to excessive stoniness. 

(10) Indian Bay Complex 

This general soi1 area occurs in the Fre- 
cambrian Drift Plain and occupies about twelve 
percent of the area. This strongly glaciated 
area is recognized by its characteristic outcrop- 
pings of granitoid rocks and the marked local 
relief with tree-ringed lakes or tree-covered 
organic soils in the depressions. Associated 
with the rock outcrops are a complex of Pod- 
zolic, Gleysolic and Organic soils developed on 
drift and peat deposits. Soils are variable as to 
mode of deposition, mineralogical composition, 
drainage and stonmess. Native vegetation 1s 
chiefly mixed boreal forest on the better drained 
sites, while black spruce and tamarack occur on 
the organic soils. This area is non-arable. 

(11) Organic Soils 
This group of soils occurs in extensive low 

lying areas throughout the area and comprises 
about 40 percent of the area mapped. These 
soils consist of organic deposits over 12 inches 
thick and are generally underlain by calcareous, 
moderately fine to fine textured lucustrine 
deposits. These are mainly complexes of 
fibrous to mucky sedge peat; a fibrous, mixed 
sphagnum-feathermoss peat; and a fibrous 
sphagnum peat. The fibrous to mucky sedge 
type occupies large continuous tracts in the 
Catfish Creek area near the hamlet of Stead. 
The mixed sphagnum and sphagnum-feather- 
moss types occur in the cooler, more humid 
areas in the South-Eastern Lake Terrace and 
Precambrian drift plain area. Native vegeta- 
tion on these soils vary with a number of 
environmental factors, the most important of 
these being moisture regime. On the cooler, 
more humid areas in the eastern section of the 
map area, both productive and non-productive 
stands of black spruce and larch occur; in the 
Red River Plain area sedges with islands of 
black spruce, larch, willow and alder predom- 
inate. Improvement of drainage in the Catfish 
Creek area has lead to limited cultivation and 
the growing of wheat, oats and barley. 
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(12) Gravel and Sand Bea&es 
Ridges composed of grave1 and sand mark 

the shore line of the various stages of ancient 
glacial Lake Agassiz that once covered this 
area. These gravelly ridges are widespread 
but most common in the Winnipeg Lake Terrace 
and South-Eastern Lake Ter-race areas. These 
soils are dominantly Orthic Grey Wooded 
(Woodridge series). The ridges are usually 
covered with open stands of jack pine. These 
soils are non-arable and have not been culti- 
vated. A number of the larger ridges have 
been used as a source of grave1 for road building 
purposes. 

E. DESCRIPTION OF SOIL SERIES 
AND MAPPING UNITS 
A key to the soils of the Lac du Bonnet area 

is presented in Table 8. The sub-group to 
which each series belongs is indicated and the 
series grouped according to parent material 
and drainage. The acreage figures are esti- 
mated totals covered by each series. 

The soi1 series descriptions include: descrip- 
tions of the profile type, texture, parent material, 
topography, drainage and vegetation; a detailed 
description of a representative profile; a table 
of chemical and physical analyses of a repre- 
sentative profile; a brief description of mapping 
units containing the series and a discussion of 
agricultural features of the soils. 

ALLUVIUM (1,000 acres) 
Narrow ribbons of recent alluvium occurring 

along the Hazel Creek and other streams were 
mapped as undiff erentiated alluvium. These 
deposits are stratified, vary in texture from fine 
sand to clay and are generally high in silt 
content. These soils have very weakly devel- 
oped organo-minera1 surface horizons (Ah), 
layers of organic matter may occur in the 
stratified material or on the present surface. 
These soi1 areas are level to irregular, very 
gently sloping and dominantly imperfectly to 
poorly drained. They are classified as Gleyed 
Orthic Regosols; Gleyed Mull Regosol and 
Peaty Carbonated Rego Gleysols. 

Agriculture 
Agricultural utilization of these soils is 

restricted because of flooding, poor drainage and 
the dense caver of hardwoods. 

ANEDA SERIES 
The Aneda series are well drained Orthic 

Dark Grey soils developed on strongly calcar- 
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TABLE 8 

Key to Soils and Their Estimated Acreages 

in the Lac du Bonnet Area 

Pers& Percent 
of Total of Total 

Acreage Map Area Acreage Map Area 
1. Soils Developed on Strongly Calcareous Tii 

(a) Weil drained 
(i) Aneda series (Orthic Dark Grey) . . . . .._.... 

(ii) Carrick series (Orthic Grey Wooded).... 
(b) Imperfectly drained 

(i) Lundar series (Gleyed Carhonated 
Rego Black) _.....__......_,....,......,....,.........,..., 

(ii) Piney series (Gleyed Grey Wooded)...... 
(c) Poorly drained 

(i) Meleb series 
Rego Humic CT 

eaty Carbonated 
leysol) . . . . . . .._....................... 

(c) Poorly drained 
(i) Balmoral series (Peaty Carbonated 

Rego Hmnic Gleysol). .___ 
(ii) Glenfields series (Carbonated Rego 

Humic Gleysol ) .< ._ ._ .._._ _._ ___ _._,... 
Soils Developed on a Thin Mantle of Lacustrine 
Clay Over Strongly Calcareous Till 
(a) Well drained 

(il Ames series (Dark Grey Wooded) . . . . . . . 
(ii) Libau series (Orthic Dark Grey) .,_..,,..... 

soils Developed on a Thin Mantle of Lacustrine 
Clay Over Strongly Calcareous Silty Sediments 
(a) Well dr=‘==” 

(9 h 
. - . . . . s  

xteau s;zwi;d(Dark Grey Wooded).... 

series fGleved Reeo Black).... 

1,500 0.12 
22,855 1.86 

730 0.06 
36,859 2.99 

10,726 0.87 

9,010 

4,550 

0.72 

0.37 
8. 

9. 

fb) Imoerfectlv dl 

2. Soils Developed on Weakly to Moderately 
Calcareous Till 
(a) Weil drained 

(i) McArthur series (Orthic Grey Wooded) 
3. Soils Developed on Calcareous, Stratified 

Sand and Grave1 
(a) Weil drained 

(ii Den&ss 
(ii) Framnes series (i;leýed Daik Grey).:.... 

(iii) Middlebro series (Gleyed Dark Grey 
Wcoded) . . . . . . . . . . . . . . .._................................... 

w Po$l&d$Pfi 

6,290 0.51 
1,320 0.11 8,090 

18,050 

6,120 0.50 (i) Leary Complex (Orthic Dark Grey- 
Dark Grey Wooded) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(ii) Woodridge series (Orthic Grey Wooded) 
(b) Imperfs+l., rlninmrl 

(i) Siiko ~er&??&ed Grev Wooded) .,,..... 
(c) Poorl drained - - 

(iy Sundown series (Featy Carbonated 
Rego Humic Gleysol) . . . . . . . . . . . . . . . . . . . . . . . . . . 

1,540 
34,625 2:;: 

4,660 0.38 

34,340 2.79 

8.730 0.71 

Humic ti~ysoh, .__..,. ,._,_,_...,....,.,....,.,..... 
(ii) Tamo series (Peaty Carbonated 

Rego Hmnic Gle sol) .._._...._._.._,_............, 
Soils Developed on We d 
careous Lacustrine Clav 

y to Moderately Cal- 

(a) 

ries (Gleyed Dark ^.._ ._‘.^ ,,.1^..^ J Grey) . . . .._. 

10. 

740 0.06 
2,170 

5.610 

1ggg 

0.18 

0.46 

0.81 
0.24 

. +@s-ecye&p;edon Sandy Outwash Deposits 

qne Ridge seties (Orthic Grey 
1,020 

2% 26,890 < 

7.065 0.57 

6,050 0.49 

3,500 0.28 

14,515 1.18 

(cl 
33,560 

2,580 
19,560 

2.72 

0.21 
1.59 

. , 
Gleysol) . . . . . . . . . . . . . . . . . ._................................... 

(iii) Osborne series (Rego Humic Gleysol).. 
Soils Developed on slightly Saline Lacustrine 
Cl2V 
(a)Well drained 

(i) Lettonia series (Grey Wooded 
Solodized Solonetz) _._._.._...._,_,..__.......,...... 

(b) Imperfectly drained 
(i) Morris series (Gleyed Black Solonetz).. 
(ii) Thalbex series (Gleved Dark Grev 

Solodi%l Solon&).: _,__._,_,_...,..._,_,...~ ,...... 
Soils Develooed on Peat Deuosits Over Undiffer- 
entiated MifieraI Deposits 

(i) Deep Organic Soi Complex on peat deposits 
over 36 inches thick (Fibrous Sohaenum 

11. 

12. 

5. Sds Developed on 6 to 30 inches of Sand Over- 
lying Cla Loam to Clay Textured Lacustrine 
and Till geposits 
(a) Well (tr*in*A - - . . “ -  

17,470 1.42 

14,650 1.19 

38,820 3.15 

[.” s u) Vassar series Biseaua GreV Wooded):.. 
t. Labre series (Orthic Grec Wooded).. ‘“SE; 0.02 1.56 

22,315 1.81 

7,690 0.62 

01) Imperfectlydrained - _ 
(i) Caliento series (Gleyed Grey Wooded),. 

(ii) Wampum series (Gleyed Dark Grey 
Wooded) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6. Soils Develooed on Medimn Textured. Moder- 
a@ly &o Strongly Calcareous Alluvial and Lacus- 

osits 336,650 27.13 drained 
(i) l%rch Point serias (Dark Grey Wooded) 

(b) Imperfectly drained 
ci1 Hadashville series (Gleyed Dark Grey 

190 0.02 

9,510 
2,480 E 

16. 

2,490 0.20 

9,600 0.78 

6,840 0.56 

1,000 0.08 

780 0.06 

7. Sons Developed on Moderatel Fine Textured, 
Moderately to Strongly C careous aY 
Alluvial and Lacustrine Deposits 
(a) ~{l~d~*~n~” L - - . - I I  

Nhitemouth series CDark Grev 
‘-’ tiooded) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._....... . . . . . . . . . . . . . . 

(II) Imperfectly drained 
(i) E!ma.se.$es (Gleyed Dark Grey 

5,250 0.43 

12,280 1.00 

7.37 

% 

100.00 

soilsj .......................... :........:. . ..................... ...... 93,230 
(ii) Granitoid Rock 0 u t trop.. .............................. 51,350 

Lakes .......................................................................... 39,450 
3,910 0.32 
4,600 0.37 

Wooded) . . . . . . . . . . . . . .._._.................................. 
(ii) Kipling series (Gle 

P 
ed 

(iii) Lakeland series 
Dark Grey) . ...,... 

(G eyed Carbonated 
Rego Black) ..,....,.,...................,.,....,....,.... 1.140 0.93 Total Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,232,150 
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eous, very stony glacial till. Surface textures 
may vary from fine sandy loam to clay in 
texture. The fine textures are due to the 
inclusion of soils with a very thin mantle of 
lacustrine sediments (up to 6 inches) over the 
loam to clay loam textured till. This series 
occurs in small scattered areas in the Winnipeg 
Lake Terrace area where topography is irregu- 
lar gently sloping. Aneda soils are very stony 
and except in a few areas with a lacustrine 
mantle, the stones are a serious handicap to 
cultivation. 

The solum of the Aneda soils is generally 
less than 10 inches thick, having a thin, distinct 
textural B horizon and an Ah horizon blotched 
with lighter colored patches. Aneda soils are 
neutral to slightly acid in the A and B horizons 
but, when cultivated, are usually alkaline. This 
is due to the mixing of the solum with the 
strongly calcareous substrate. Cultivation 
destroys most or a11 of the diagnostic features 
evident in virgin profiles. 

A representative profile of the Aneda series 
is described below : 
L-H-g-0 inches, very dark brown (lOYR2/2, dry), aspen 

leaf mat; acid; clear, smooth, lower boundary 
Ahe -0-2 inches, very dark grey to dark grey (10k R3/1 

to 4/1, dry)., clay loam; moderate fine to medrum 
granular; frrable when moist, slightly hard when 
dry; slightly acid; clear, smooth, lower boundary. 

Bm -2-6 inches, dark greyish brown (lOYR4/2, dry), 
clay loam; moderate medium to coarse granular; 
friable when moist and slightly hard mhen dry; 
neutral; slightly calcareous; a very thin stony lens 
occurs at the contact between this horizon and the 
BC horizon; abrupt, smooth, lower boundary. 

BCk-6-11 inches, greyish brown to light brownish grey 
(lOYR5/2 to 6/2, dry), loam; moderate medium to 
coarse granular; friable when moist, hard when 
dry; mildly alkaline in reaction; extremely cal- 
careous; clear smooth, lower boundary. 

Ck -11 inches +, very pale brown to light grey (lOYR7/3 
to 7/2, dry), loam; moderate, coarse granular to 
moderate, medium subangular blocky; friable when 
moist , strongly cemented to hard when dry, 
moderately alkaline and extremely calcareous. 

Mapping Units 
Ane& Series (1,500 acres) 
Areas consisting dominantly of Aneda soils 

occur mainly in the Winnipeg Lake Terrace 
area. Minor included areas consist principally 
of Stonewall and Libau series. 
Agricult’ure 

Aneda soils are suitable for limited cultiva- 
tion due to excessive stoniness. The soils have 
thin sola and they are generally very low to low 
in available phosphorus. Nearly a11 of these 
soils are presently being utilized for native 
pasture, but their value as pasture land is 

FIGURE 9 

Landscape view of Alluvium along the Hazel Creek. 
Note the heavily wooded poorly defined channel. 

FIGURE 10 

Soi1 profile of Aneda Series. 
An Orthic Dark Grey. 

Developed on extremely Calcareous Glacial Till. 

severely restricted by a dense caver of small 
aspen. Crops grown on these soils respond well 
to additions of nitrogen and phosphate fer- 
tilizers. 
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TABLE 9 

Analysis of Aneda Clay Loam 

$;y$ --- Mechanical Amlysis 
Coud 

BOL Ta- pH mmhos/ Ca& 02, % 
Exchawz$k$ations 

----- 
turc S”d s% CEy dz. cm Equiv. C 

Ta$ C/N 
1OOg Ca Mg K Na H ----_-------------- 

L-H $0 
Ahe o-2 CL ii 31 ii ii ;:; 1 z 

36.1 1.9 7 

0': 0'2 0’1 0': - : 
4:3 35,l 10.8 0.4 Cl 1.9 

BEk 6-11 2-6 CL L 35 27 36 ;1 30 7.9 05 66'7 5 8 32.0 27.6 8.2 0.2 0.1 - 

Ck 11+ L 4: 41 - :7 7:8 0:4 79:5 1 i - 4-4 1 z_o o_l o_l : 

ARNES SERIES 

The Arnes series are well drained, Dark 
Grey Wooded soils developed on a thin mantle 
of lacustrine clay over strongly calcareous 
glacial till. The surface clay layer may be 
up to 30 inches thick, but is usually between 6 
to 20 inches in thickness. These soils occupy 
small scattered tracts in the Winnipeg and 
South-Eastern Lake Terrace areas. The topog- 
raphy is level to irregular, very gently sloping. 
Native vegetation is mamly aspen with some 
balsam poplar and white spruce, a profusion of 
shrubs, herbs and some grasses. 

The Arnes soils usually have a distinct 
organic layer, a very thin, very dark grey Ah 
horizon, a thin, light grey Ae horizon and a 

FIGURE~~ 

Soi1 profile of Arnes Series. A Dark Grey Wooded 
developed on 6 to 30 inches of Lacustrine Clay over 

strongly calcareous, stony till. 

moderately to strongly developed Bt horizon. 
Upon cultivation, the Ap Iayer is usually dark 
grey in color. The BC horizon, of variable 
thickness, extends to the contact of the clay 
mantle and the underlying till. A representa- 
tive Arnes soi1 profile is described below : 
L-H -2 to 0 inches, black to dark reddish brown 

(lOYR2/1 to 5YR3/2), leaf mat, neutral; abrupt, 
smooth, lower boundary. 

Ae -0 to 2 inches, grey to light grey (lOYR6/1 to 7/1, 
dry), fine sandy loam; moderate fine to medium 
platy; very friable when moist; soft when dry; 
neutral; abrupt, wavy, lower boundary. 

IIBtl-2 to 6 inches, dark greyish brown (lOYR4/2, dry), 
clay; moderate medium columnar breaking readily 
to strong coarse granular; firm when moist, hard 
when dry; slightly acid; acid; clear, wavy lower 
boundary. 

IIBt2-6 to 12 inches, dark greyish brown (lOYR4/2, dry), 
clay; moderate coarse columnar breaking readily 
to strong coarse granular; firm when moist, hard 
when dry; slightly acid; clear, irregular, lower 
boundary. 

IIBCk-12 to 18 inches, greyish brown (lOYR5/2, dry), 
clay; weak coarse columnar breaking readily to 
strong coarse granular; firm when moist, hard 
when dry; mildly alkaline; calcareous; clear, 
irregular, lower boundary. 

IIICk-18 to 30 inches, light brownish grey to light grey 
(2.5Y6/2 to 7/2, dry), light clay; moderate medium 
to coarse granular; firm when moist, hard to 
weakly cemented when dry; mildly alkaline; ex- 
tremely calcareous. 

Mapping Units 
Ames Series (4,000 acres) 
These soi1 areas consisting dominantly of 

Arnes series include minor areas of Libau, 
Peguis till substrate, Pine Valley till substrate, 
Osborne till substrate and Fyala till substrate 
soils. 

Agriculture 
The Arnes soils are among the best agri- 

cultural soils in the Lac du Bonnet area. They 
are moderately well to well drained, moderately 
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HOT 

L-H 
Ae 
IIBtl 
IIBt2 
IIBCk 
IIICk 

TABLE 10 

Analysis of Arnes Clay 

Depth Mechanical Anslysis Mk 
Inehes - --- turc 

Tel- 
turc S2d ST& CEy 

113 PH 
Atm. 

--- ---~ 
2-o 
O-2 F;L 65 n 13 23 

7.3 
7.1 

2-6 C 20 11 6.5 
6-12 c 17 15 BY i8 6.7 

12-18 c 11 
18-30 c 27 2 

31 7.7 
42 22 7,s 

- 

0.2 
0.4 

fertile, neutral to slightly acid in reaction and 
have a favorable structure and water-holding 
capacity. Nitrogen and phosphate fertilizers 
Will usually increase yields of grain and forage 
crops. Stoniness is a minor problem in some 
areas. 

BALMORAL SERIES 
The Balmoral series consists of poorly 

drained, Peaty Carbonated Rego Humic Gley- 
sol soils developed on extremely calcareous, 
moderately fine textured lake and alluvial 
sediments. Surface textures vary from very 
fine sandy loam to clay loam and the clay 
content usually decreases with depth. These 
soils occur in small scattered areas along the 
Whitemouth and Winnipeg Rivers and in the 
Red River Plain. The topography is smooth 
level to depressional. Surface stones occur 
only on the till substrate phase and are not a 
serious hindrance to cultivation. 

Balmoral soils consist of a thin layer of peat, 
underlain by a very dark grey to black Ah 
horizon approximately 6” thick. A thin, grey 
transitional layer containing some organic 
matter separates the Ah horizon from the very 
ttJadbrown, extremely calcareous parent ma- 

. In cultlvated areas, the peat layer 

%’ ’ ’ ’ ’ 1 I I 
Depth Mechanical Analpis Mois- 

Em. Inchez ---- turc Cond 
Tex- % 

S?i CT& 
113 PH mmhoi twe Sand Atm. cm 

~-~ -~- -,A,-,- 

LH 7-o 
CL 42 ii ii 

145 7.1 0.7 
A& O-10 30 7.1 0.6 
ACkg 10-13 VFSCL 51 24 2: 20 7.6 0.6 I-l 14.8 1.6 3.73 0.77 - l 029 0.06 
‘3s 13-24 L 47 30 17 7.8 0.5 

,  I  ,  I  0 I  l 32.s l - I - 
12 36.1 23.3 15-4 0.4 0.3 q 
13 15.0* 11.8 5.9 0.3 0.1 - 
- 9.1* 12.3 1.1 0.2 0.1 - 

% laCO3 
Equiv. 

25.5 
43.6 

0.47 
1.12 
0.99 
0.26 

- 

T#A 

0.04 
0.13 
0.13 
0.08 

- 

= 
I 

C/N 

12 

8 
4 

- 

5-6 4-5 
40.9 19.8 
41.6 15.9 
26.1 17.4 
16.5 13.3 

1.3 0.3 0.1 
17.2 1.6 0.1 
13.2 1.2 0.1 
12.2 0.7 0.1 
6.1 0.4 0.1 

<O.l 

::3 
- 
- 

has been partially or totally destroyed or 
incorporated with the minera1 soil. Cultivation 
also has resulted in a mixing of the surface 
horizon with the calcareous parent material, SO 
that the plow layer is high in lime carbonate 
and dry fields have a grey color. A Balmoral 
profile is described below : 
L-H -7 to 0 inches, very dark brown (lOYR2/2, dry), 

fibrous to muck peat; neutral; abrupt, smooth, 
lower boundary. 

Ahg -0 to 10 inches, very dark grey (lOYR3/1, dry), 
clay loam; moderate fine to medium granular; 
friable when moist, soft to slightly hard when dry; 
neutral; clear, wavy, lower boundary. 

ACkg-10 to 13 inches, dark grey to grey (lOYR4/1 to 
6/1, dry), very fine sandy clay loam; moderate 
fine to medium granular; friable when moist, soft 
to slightly hard when dry; mildly alkaline; 
moderately calcareous; blotched with numerous, 
small iron mottles; clear, wavy, lower boundary. 

Ckg -13 to 24 inches, pale yellow (2.5Y7/4, dry), loam; 
moderate, fine to medium granular; friable when 
mois!, weakly cemented when dry; moderately 
alkalme; extremely calcareous; mottled. 

Mapping Units 
Balmoral Series (6,700 acres) 
Areas that consist dominantly of Balmoral 

series. Minor included areas are usually Glen- 
fields, Tarno and Glenmoor series. 

TABLE 11 

Analysis of Balmoral Clay Loam 

*Cation exchange capacity and exchangeable cations were determined by leaching soi1 with a 1:l neutra!, 1N ammonium 
acetate-ethanol solution. 
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AP o-4 

4B 4-6 6-9 
BtCk 13-18 9-13 

Ck 18-24 

TABLE 12 

Analysis of Birch Point Very Fine Sandy Loam 

VFSL 61 30 6.8 - 0.5 

VFSL 63 

1; :i 

69 - VSFC 50 i4 i: 22 6:9 - i.4 
CL 39 26 

SiCL 18 :: 32 3": 7.5 
7:8 

02 
1’0 

22'1 
SiL 7 23 17 0:3 4s:1 

I I I I l I I 

1.27 
0.41 
0.46 
0.53 
0.39 
- 

-- 
13 

0°8k 10 
0:06 
0.06 8 
0.06 7 
- - 

“m? 
1oog 

9.1 
6.1 

2:s 
- 
8.7' 

Eschangeable Catiom 
me/lOOg 

----- 
Ca Mg K Na H ---y- 
8.6 2.6 0.2 <.l 
5.1 1.1 0.2 0.1 ;:2 

14.1 s.3 o-6 cl 0.6 

Ko 3-7 K2 o_l 1 

Tation exchange canacitv and exchangeable cations were determined by leaching soi1 with a 1:l neutral, 1N ammonium 
acetate and ethanol~solution. 

Balmoral clay substrate phase (2,250 acres) 
Areas of Balmoral soils in which a substrate 

of weakly to moderately calcareous lacustrine 
clay occurs within 30 inches of the surface. In 
these areas, the fine textured clay substrate 
impedes interna1 drainage and causes a wetter 
regime than that which occurs in normal 
Balmoral soils. 

Balmoral till substrate phase (60 acres) 
Areas of Balmoral soils in which a substrate 

of strongly calcareous glacial till occurs within 
30 inches of the surface. Areas of the till sub- 
strate phase are distinguishable by the occur- 
rence of scattered stones on the surface of 
cultivated fields. 

Agriculture 
The chief problems which affect agricultural 

utilization of Balmoral soils are associated 
with their poor drainage and, in many cases, 
low available soi1 phosphorus. In areas that 
are now being farmed, surface drainage has 
been improved. Waterlogging and local flood- 
ing are still a hazard. Good response to phos- 
phate and nitrogen fertilizer is obtained when 
applied to grain and forage crops. 

BIRCH POINT SERIES 

Birch Point series consists of well drained 
Dark Grey Wooded soils developed on very 
strongly to extremely calcareous medium tex- 
tured alluvial sediments. Surface textures 
range from very fine sand to silt loam; the 
underlying stratified material usually has layers 
of fine sand to silty clay loam. These soils 
occur principally on well drained sites along the 
mai-gins of streams and creeks. The alluvium 
is underlain by moderately calcareous lacus- 

trine clay. The topography is level to irregular, 
very gently sloping. 

The Birch Point soils with sandy surface 
textures have a thicker and better developed, 
Ae horizon than those with finer textured 
surface layers. A thin, very dark grey Ah 
horizon is present in these soils. The Bt 
horizon is well developed and is clay loam in 
texture. These soils are coarser textured than 
the related Whitemouth soils. A representa- 
tive profile of the Birch Point soils on stratified 
parent material is given below. 
Ap -0 to 4 inches, greyish brown (lOYR5/2, dry), very 

fine sandy loam; weak fine granular; very friable 
when moist, soft when dry; neutral; abrupt, 
smooth, lower boundary. 

Ae -4 to 6 inches, light brownish grey to light grey 
(lOYR6/2 to 7/2, dry), very fine sandy loam; weak 
fine to medium platy; very friable when moist, soft 
when dry: neutral; abrupt, smooth, lower boundary. 

AB -6 to 9 inches, dark greyish brown to greyish brown 
(lOYR4/2 to 5/2, dry), very fine sandy clay loam; 
moderate fine to medium granular; friable when 
moist, slightly hard when dry; neutral; clear, 
smooth, lower boundary. 

Bt -9 to 13 inches, brown to dark brown (lOYR4/3, 
dry), clay loam; strong fine blocky; fïrm when 
moist, hard when dry; neutral; clear, wavy, lower 
boundary. 

BCk-13 to 18 inches, brown to pale brown (lOYR4/3 to 
5/3, dry), silty clay loam; weak to moderate 
medium granular; firm when moist, hard when dry; 
mildly alkaline; strongly calcareous; clear, wavy, 
lower boundary. 

Ck -18 to 24 inches, pale brown to very pale brown 
(lOYR6/3 to 7/3, dry), silt loam; weak fine to 
medium granular; friable when moist, slightly hard 
to weakly cemented when dry; moderately alkaline; 
extremely calcareous. 

Mapping Units 
Birch Point Series (190 acres) 
Areas consisting dominantly of Birch Point 

soils. Small included areas of Whitemouth, 
Hadashville and Elma soils may be present. 
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These soils also occur as minor inclusions in the 
Whitemouth, . Elma and Hadashville, series 
along the Whnemouth and Winnipeg Rivers. 

Agriculture 
Birch Point soils are moderately fertile and 

are suited to grain and forage production. The 
organic matter content is low and crops grown 
on these soils Will likely respond to nitrogen 
and phosphorus fertilization. Available potas- 
sium level in these soils appears to be adequate 
for grain and forage production, but may not be 
adequate for crops which have a high potassium 
requirement. 

CALIENTO SERIES 

Caliento series consist of imperfectly drained 
Gleyed Grey Wooded soils developed on 6 to 
30 inches of weakly calcareous, fine to medium 
sand overlying strongly calcareous glacial till. 
Surface textures vary from fine to medium 
Sand. These soils occur on irregular, gently 
sloping terrain.. Surface drainage is negligible 
and interna1 drainage is rapid in the Upper por- 
tion of the solum and impeded in the lower 
portion. These soils are slightly to moderately 
stony; the degree of stoniness depending upon 
the depth of the sand deposit over the till. 

FIGURE 12 
Soi1 profile of Caliento Fine Sand. A Gleyed Grey Wooded 
developed on 6 to 30 inches of fine sand overlying extremely 

calcareous, stony glacial till. 

Caliento soils are characterized by L-H, 
Aeg, IIBtg, IICkg horizon sequences. The iron 
stained Aeg horizon varies with the thickness 
of the sand deposit, normally 15 to 20 inches 
thick and overlies a weak to moderate Btg 
horizon developed in the strongly calcareous, 
sandy loam to silty clay textured glacial till. 
A weakly to moderately calcareous IICcag 
horizon sometimes occurs below the solum. In 
some sites, the solum of this series is contained 
completely within the sand deposit. Where 
this occurs, the soi1 is characterized by L-H, 
Aeg, Btz, Ccag, IICkg horizon sequences. A 
representative profile of Caliento fine sand is 
described below : 
L-H -1% to 0 inches, dark brown (lOYR3/2, dry), 

partially to well decomposed leaf, twig, herb and 
grass litter; medium acid; abrupt, wavy, lower 
boundary. 

Ahe -0 to 1 inch, dark grey (lOYR4/1, dry), loamy 
fine Sand; structureless; loose when moist or 
dry; medium acid; clear, wavy, lower boundary. 

Aegj -1 to 17 inches, light grey (lOYR7/1, dry), fine 
Sand; structureless; loose when moist or dry; 
slightly acid; numerous medium sized, reddish 
brown (5YR4/3, dry), iron mottles; clear, 
wavy, lower boundary. 

IIABFj -17 to 18% inches, very pale brown (lOYR7/3, 
dry), fine sandy loam, weak fine granular; 
friable when mois\, soft when dry; slightly 
acid ; numerous medmm slzed, weakly cemented, 
reddish brown (5YR5/4, dry), iron concretions; 
abrupt, wavy, lower boundary. 

IIBtz -18% to 22 inches, brown (lOYR5/3, dry) 
clay loam; moderate fine subangular blocky; 
fnm when moist, hard when dry; slightly acid; 
few medium sized, reddish brown (5YR5/4, 
dry) iron mottles; clear, wavy, lower boundary. 

IIBCk&22 to 26 inches, very pale brown (lOYR7/3, 
dry), fine sandy loam; weak fine subangular 
blocky: friable when moist, slightly hard when 
dry; mildly alkaline and strongly calcareous; 
numerous, reddish brown (lOYR5/4, dry) iron 
mottles; clear, wavy, lower boundary. 

IICcagj -26 to 28 inches, white (lOYR8/1, dry), silt 
loam; fine granular structure; friable when 
mois!, weakly cemented when dry; moderately 
alkalme and extremely calcareous; clear, broken 
boundary. 

IICkz -28 inches +, very pale brown (lOYR7/3, dry), 
fine sandy loam; fine granular; friable when 
mois!, slightly hard when dry; moderately 
alkalme and strongly calcareous; numerous, 
reddish brown (5YR5/4, dry) iron mottles. 

Mapping Un& 
Caliento Series (14,980 acres) 
These areas contain imperfectly drained 

Caliento soils and minor inclusions of Piney 
and Wintergreen series. They occur mainly in 
small scattered areas in the Winnipeg and 
South-Eastern Lake Terrace landscape areas. 
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TABLE 13 

Analysis of Caliento Fine Sand 

Hor. 
Depth 
IIlCheS 

L-H M-0 
Ahe o-1 
Aegj 1-17 
IIABgj 17-l& 
IIBt; 18X-22 
IIBCkgj 22-26 
IICczgj 26-28 
IICki 28+ 

Mechanical Analvsis 1 M% 
--L- 
TCX- Tex- % % 
turc turc Sand Sand s& s& ,,a, ,,a, 

---- 

LYS LYS ii ii 12 12 6 6 
FS FS 90 8 2 90 8 2 

FSL FSL 70 14 16 70 14 16 
CL CL 44 27 29 44 27 29 

FSL FSL 71 21 8 71 21 8 
SiL SiL 25 64 11 25 64 11 

FSL FSL 75 18 7 75 18 7 

turc 
A!:. 
100 

13 
6 

15 
27 
13 
27 

9 
I I I I 

= 

-- 

- 

= 

PH 

5.9 
5.8 
6.2 
6.0 
6.6 
7.7 
7.9 
7.9 

= 

l 
m 

-- 

- 

Caliento-Malonton Till Substrate 
Complex (1,280 acres) 

Dominantly irregular, gently sloping areas 
of Caliento and Malonton till substrate phase 
SO&. Local relief is not great in these areas. 
Both soils occur in equal proportions and in 
small unmappable patterns. The imperfectly 
drained Caliento soils occur on knoll and Upper 
slope positions, while the poorly drained 
Malonton soils occur in the intervening depres- 
sions. 

Agriculture 
Caliento soils are not generally suited to 

arable culture, because of low fertility and 
coarse surface textures. A dense caver of aspen 
and balsam poplar restricts the utilization of 
these soils for native pasturage. Management 
practices should include rotations that keep 
these soils under grasses and legumes. The use 
of complete fertilizers may be necessary to 
establish good stands of forage. 

CARRICK SERIES 

Carrick series are well drained Orthic Grey 
Wooded soils developed on strongly calcareous, 
very stony glacial till. Surface texture of the 
plow layer, which consists of a mixture of 
material from the A, B and C horizons is gener- 
ally fine sandy clay loam, but ranges from fine 
sandy loam to clay. This wide range in surface 
texture is due to the inclusion of soils developed 
on a very thin (O-6 inches) lacustrine deposit 
over the till. Carrick soils occupy the well 
drained till ridges scattered throughout the 
South-Eastern and Winnipeg Lake Ter-race 
areas. The topography varies from smooth, 
very gently sloping to irregular, gently sloping. 

Sand 
mlmsf ca&, oz. 
cm Equiv. C --- 

- 26.9 
- - 2.24 

- 0.02 
- - 0.23 
- - 0.47 
0.3 16.5 0.44 
0.3 51.6 - 
0.3 21.3 - 

Tgal 

0’;s 
0.01 
0.02 
0.04 
0.02 

- 

C/N 

:4 
2 

12 
12 
22 
- 
- 

CEG 
Exchan~~~~;~atiom 

me, ----- 
1oog Ca Mg K Na H 

------ 

13.2 1o.z 
- 

2.0 0.1 <O.l z.s 
9.4 6.5 3.3 0.1 <O.l 0.3 
- - - - - - 

20.2 13.1 6.1 0.3 <O.l 0.9 
- - - - - - 
- - - - - - 
2.1 - 1.1 <O.l <O.l - 

Surface runoff is moderate and permeability 
is medium. Al1 Carrick soils are very stony. 

Although Carrick soils are characterized by 
strongly developed Orthic Grey Wooded fea- 
tures, their horizons are thin. The solum is 
normally less than 12 inches thick and in some 
places does not exceed six inches. In virgin 
sites, a thin, leaf and herb mat overlies a 2 to 
4 inch Ae horizon. A very weak AB horizon 
may occur in the lower portion of the Ae 
horizon. The Bt horizon is strongly developed 
but thin. A thin BC horizon usually separates 
the Bt horizon from the very strongly calcar- 
eous C horizon. Cultivated Carrick soils are 
neutral to mildly alkaline in the plow layer and 
often contain free lime carbonate. A repre- 
sentative profile of Carrick series is described 
below : 
L-H-142 to 0 inches, very dark greyish brown to black 

(lOYR3/2 to 24 dry), moderately well to well 
decomposed leaf htter; slightly acid; abrupt, wavy, 
lower boundary. 

Ae -0 to 5 inches, light grey (lOYR7/2, dry), loamy fine 
Sand; weak medium platy; very frrable when moist, 
very soft when dry; slightly acid; contains a thin 
grave1 and cobble lens at the contact of this horizon 
and the Bt horizon; abrupt, wavy, lower boundary. 

Bt -5 to 12 inches, brown (lOYR5/3, dry), fine sandy 
loam; moderate coarse granular; friable when moist, 
hard when dry; neutral, clear, wavy, lower boundary. 

Ck -12 inches plus, light brownish grey to light grey 
(2.5Y6/2 to 7/2, dry), silt loam; moderate medium 
to coarse granular; friable when moist, weakly 
cemented when dry; mildly alkaline; strongly 
calcareous. 

Mapping Units 
Carrick Series (19,210 acres) 
Areas consisting dominantly of normal 

Carrick soils. Minor inclusions, usually less 
than 15 percent, consist principally of Piney and 
Meleb series. 
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F[or. 

L-II 
4e 
Bt 
C 

1X-O 
O-5 

5-12 
at 24 

TABLE 14 

Analysis of Carrick Loamy Fine Sand 

LFS 78 Ïi 4 9 6.G 6.3 
- 
- 

FSL 68 16 13 7.0 - 
S-L 36 51 

:3 
19 7.8 0.3 

0.2 
3.1 

27.5 

% 
Oc. 

31.2 
0.54 
0.33 

0;3 ii 
0.04 8 

- - 

Exchanpeable Cations 
me/lOOg -- --- 

1oog Ca hlg K Sa H --- --- 

3-0 2_2 0.G 0.3 0_2 q 
10.0 11.5 1.1 0.7 0.1 - 

3.7* - 0.8% 0.1* 0.1* - 

Tation eschange capacity and exchangeable cations determined by leaching the soi1 with a 1:l solution of neutral, 1N 
anmonium acetate and ethanol solution. 

Currick-St. Labre Complex (7,290 acres) 
Irregular, very gently to gently sloping areas 

of very strongly calcareous till deposits and 
areas of sandy outwash (15 to 20 inches) over- 
lying the till. The Carrick and St. Labre soils 
occur in equal proportions in a complex mosaic 
pattern. 

Agricdture 
Agricultural utilization of Carrick soils is 

hampered by excessive stoniness. Consider- 
able stone removal and tree clearing is needed 
before cultivation is feasible. Cultivated soils 
are moderately productive but require nitrogen 

and phosphate fertilizers. Legume crops, par- 
ticularly alfalfa for hay and seed, grow well on 
these soils. Most of these soils are unbroken 
and are utilized for the production of hardwood 
trees, mainly aspen and native pasture land. 
However, the carrying capacity of these areas 
is restricted by the aspen and shrub vegetation. 
Removal of trees and shrubs and seeding of 
suitable grasses and legumes would greatly 
increase the hay and pasture value of this land. 

DEEP PEAT SOIL COMPLEX 

Deep Peat soils consist of a complex of soils 
developed from organic materials, varying in 

FIGURE 13 FIGURE 14 
Soi1 profile of Carrick loamy fine sand. 

An Orthic Grey Wooded soi1 developed on very 
strongly calcareous, stony glacial till. 

Landscape view of a Carrick soi1 area in the Agassiz 
Forest Reserve showing a pure stand of regenerating 
aspen. Note the stony character of the parent 

material in the road. 
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depth from three to twelve feet, in various 
stages of disintegration and humification. These 
soils occupy approximately 27 percent of the 
Lac du Bonnet area and occur mainly in broad 
lowland depressions in the South-Eastern and 
Winnipeg Lake Terrace landscape areas, in an 
extensive lowland area in the Catfish Creek 
Area and in undrained rock bound depressions 
of the Precambrian drift plain. The underly- 
ing minera1 sediments are dominantly moder- 
ately to strongly calcareous lacustrine clay; silt 
and sand substrates occur in areas bordering 
the better drained sites of similar texture. 

The formation of organic soi1 types in the 
Lac du Bonnet area is due to two different pro- 
cesses. The peat types found in the undrained 
rock bound depressions in the Precambrian 
drift plain and in small enclosed basins in the 
South-Eastern Lake Terrace Area have been 
formed by a successional deposition of aquatic 
and semi-aquatic plants, reeds, sedges, mixed 
moss and herbaceous plants, forest vegetation 
and sphagnum moss. In most of the Lake 
Agassiz basin, peat formation is due to gradua1 
paludification or expansion of peat over sloping 
poorly drained terrain. 

Native vegetation in this complex of deep 
organic soils varies with a number of environ- 
mental factors, the most important of these 
being water regimen or water movement pat- 
ter-n. The most common vegetative associa- 
tion is stunted black spruce forest with sphag- 
num hummocks, ericaceous shrubs, stunted 
tamarack and patches of feathermosses. This 
association occurs in central and lower slope 
areas isolated from mineral-influenced water. 
A good example of this occurs in the Julius bog 
in Section 14, Tp 12! Rge 9E, where sphagnum 
is presently being mmed. A second significant 
type consists of merchantable black spruce with 
an understory of sphagnum hummocks, feather- 
mosses and a number of ericaceous shrubs. 
This type occurs on the steeper bog slopes near 
or at minera1 soi1 margins. A third significant 
vegetative association is partially treed or tree- 
less and consists of either sedges, grasses and 
weeds, or a mixture of herbaceous plants and 
mosses forming string-like patterns in bogs. 
This latter association frequently occurs in 
peatland areas affected by moving, mineral- 
influenced water. 

No attempt was made to separate the 
various kinds of organic soils other than to 
separate shallow peat deposits from deep peat 
deposits. Significant differences occur in the 
features of the soils associated with the above 
described broad vegetative associations. 

The most extensive organic soi1 type, 
approximately 52 percent of the Deep Peat 
complex, occurs under a semi-open stand of 
stunted black spruce and tamarack with 
Sphagnum moss being the dominant present 
peat former. The soi1 is an acid fibrous moss 
peat, usually more than 3 feet deep, often 6 to 
12 feet deep. Coarse to medium fïbered sphag- 
num is the principal constituent in the Upper 
3 to 6 feet, while the deeper layers, although 
variable, are usually derived either from sedges 
and mosses or sedges and wood. Surface 
layers are usually very acid (pH 3.5-4.5). 

A representative profile of this type is given 
below : 
0- 4” Brown (lOYR5/3, dry), coarse fibered, relatively 

non-disintegrated, spongy, strongly acid sphagnum 
peat. 

4-36” Brown to dark brown (lOYR5/3 to 3/3, dry), 
somewhat disintegrated, coarse to medium fibered, 
loose, strongly acid, sphagnum moss with small 
amounts of sedge remains. 

36-54” Dark brown (lOYR3/3, dry), partly disintegrated, 
medium fibered, matted, medium acid, sedge and 
sphagnum peat. 

54-90” Dark brown to very dark brown (lOYR3/3 to 212, 
dry), moderately to almost completely disin- 
tesrated. fine fibered. comnacted. medium acid. 
sedge peat with small amount of cotton-grass; 
sphagnum and brown mosses. 

90-92” Very dark brown (lOYR2/2, dry), completely 
converted, very finely divided, Compacte$ neutral 
to slightly acid sedge, brown mass, humrc peat. 

at 92” Grey (5Y6/$ dry) silty clay, massrve, very plastic, 
mildly alkalme and moderately calcareous. 

FIGURE 15 

Soi1 profile of a deep, strongly acid sphagnum moss 
peat. Note the uniformity and fibrousness of this 

organic soil. 
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Depth 
Inches 

Cond. y0 

pH mmhos’ c”. cm. 
~-~ 

o-4 5.1 0.4 40.5 
4-36 5.6 0.4 45.7 

36-54 6.0 0.4 1 45.1 
54-90 6.1 0.4 41.5 
90-92 6.2 0.5 25.3 
at g2** 7.3 0.6 4.4 

TABLE 15 

Analysis of an Acid Fibrous Moss Peat 

% 
Total 

N 

1.1 
2.1 
2.5 
2.6 
1.4 
0.3 

36.8 10.5 
21.7 7.6 
18.0 13.7 
16.0 21.5 
18.0 52.2 
14.6 - 

Ash Content 
Exchangeable Cations 

m.e./lOO gms. m.e./lOO gms 
- Exch. ---- 

2: CaIIMgIKINa 

32.8 2.9 0.8 116.1 21.5 8.2 2.3 0.9 
67.6 0.5 0.8 124.9 41.0 12.3 0.2 0.6 

-40.0 0.4 0.7 148.5 77.9 14.8 0.1 0.6 
-26.5 0.5 0.7 114.2 53.3 18.0 0.1 0.7 
96.3 0.5 0.6 96.0 61.5 8.4 0.2 0.5 

- - - - - - - _ 
I I i I I I I 

Wnable to determine calcium and magnesium satisfactorily; however, it has been estimated that calcium content in ash 
is approsimately 5 to 7 times greater than the magnesium content. 

““High organic carbon content of the minera1 horizon at 92 inches is due to the mechanical mixing of organic matter with 
the minera1 soi1 which was unavoidable. 

A similar soi1 is a layered, fibrous moss peat layers of sphagnum moss mixed with feather- 
soil. It occurs under well stocked, merchant- 
able black spruce or tamarack and occupies 

mosses occur in the Upper 6 to 24 inches of the 

approximately 37 percent of the Deep Peat soi1 
profile and moderately well decomposed Woody 

complex. This soi1 frequently occurs as a 
and sedge peat or sedge and moss peat occur 
below. 

second belt within the bog between treeless 
The peat layers are firm and usually 3 

to 7 feet deep. The significant difference 
sedge types and sphagnum moss types or often 
on the Upper margins of bogs. Water-table 

between this soi1 and the previously described 
soi1 is that it is more compacted, contains con- 

usually occurs below the peat surface. Fibrous siderably less sphagnum moss, receives water 

FIGURE 16 FIGURE 17 

Strongly acid, fibrous, sphagnum moss. Note 
the spongy, laminated, fibrous condition of this 

organic soil. 

Landscape view of a sphagnum bog being mined in the 
Julius Area, Tp. 12, Rge. 19E. 

42 



SOILS OF THE LAC DU BONNET AREA 

TABLE 16 

Analysis of a Fibrous Fen Peat 

Ash Content 
% 

Horizon and Fiber Cond. y0 m.e./lOO gms. 
Depth Inches 0.1 

mm 
pH” mmhos/ Okg. CEG’ 

cm. 
C/N T;;;l ---- 
ratio Ca Mg K Na m.e. 

-- -- ----- 
O-6 1.6 40.6 3.2 12.7 11.0 99.1 49.2 1.8 1.0 122.4 
6-18 

78 Z 
1.6 39.5 3.0 13.0 13.6 98.1 55.0 1.7 0.7 119.4 

18-40 60 

- 4:: 

2.3 40.8 3.0 13.6 16.5 76.0 44.8 1.4 

24.0 78.9 52.5 1.9 ::2 

134.3 

40-42 3.0 12.8 42-44 ( Ahg) 3.5 36.5 0.1 5.0 - - - - - ‘2”3:9 
44+ (Cg) 

- 25 
- 3.0 

0:: 
0:04 3.0 - - - - - 11.4 

Horizon and 
Depth Inches 

O-6 
6-18 

18-40 

40-42 42-44 (Ahg) 
44+ (Cg) 

Water Extractable Cations and Anions 
m.e./lOO gms. 

Ca** Mg** Ca& Mg SO4 

22 7.3 14.3 15.4 

717 
7.7 14.1 13.5 
8.7 16.4 18.0 

10.0 12.0 22.0 25.6 4.6 
2.0 

E 4:; 11.9 

Ca 

69.5 
72.2 
53.5 

49.0 13.8 

Exchangeable Cations 
m.e./lOO gms. 

Mg K Na H 

36.6 26.9 
38.2 

FB ::: 
23.1 

26.5 0:6 61.4 

24.4 0.7 E 12.4 1.2 0:5 “12 
1.0 0.6 - 

VH of organic layers determined in INKCL. 
**Cation Exchange Capacity of organic layers determined by saturating with .5NHCL and leaching with l.ON Ba (Ac)~ 

and titrating with O.lN NaOH using phenolphthalein indicator. Cation Exchange Capacity of minera1 layers determined 
by NHa distillation method. 

from mineral soils and the surface peat layers 
are less acid. 

Eleven percent of the Deep Peat complex 
consists of fibrous fennic peat soils developed 
chiefly from sedges. These soils occur largely 
in the Catfish Creek area east of Stead. In un- 
drained environments, these soils are usually 
slightly to moderately decomposed, medium to 
fine fibered, loose in structure, medium acid to 
neutral in reaction and dark brown to very 
dark brown in color. In drained environments, 
such as in the Catfish Creek area, subsidence 
has occurred and structure of the peat layers 
has changed from a loose condition to a com- 
pacted or matted condition. A representative 
profile in a drained environment and presently 
being cultivated is described to the right. 
Mapping Units 

Deep Peut Organic Soi1 Complex (336,650 
acres) 
Areas consisting of 52 percent Acidic fibrous 

moss peat, derived mainly from sphagnum 
mosses; 37 percent fibrous moss peat, derived 
mainly from a mixture of feathermosses and 
sphagnum and 11 percent fibrous sedge peat. 

0- 6” Very dark brown to dark brown (lOYR2/2 to 312, 
moist) finely divided, loose, fibrous, slightly de- 
composed, sedge peat; slightly acid to neutral in 
reaction. 

6-18” Very dark brown to dark brown (lOYR2/2-3/2, 
moist) medium to coarse fibered; matted structure; 
fibrous, slightly decomposed, sedge pea<; medlum 
to strongly acid in reaction; numerous whlte, fleshy, 
roots occur throughout the layer. 

18-40” Very dark brown (lOYR2/2-3/2, moist) medium 
fibered, matted structure; fibrous, slightly decom- 
posed, sedge peat; strongly acid; interwoven with 
numerous fleshy roots. 

40-42” Black to very dark brown (lOYR2/1-2/2, moist) 
very fine fibered, matted structure; moderately to 
strongly decomposed, sedge peat; strongly acid in 
reaction. 

42-44” Black to very dark grey (lOYR2/1-3/1, wet), clay 
loam; massive breaking to moderate, medium 
granular; wet plastic; slightly acid in reaction. 

44”+ Light olive gray to light grey (5Y6/2-7/2, wet), 
clay loam; massive breaking to moderate, medmm 
granular-hke structure; moderately alkaline and 
strongly calcareous. 

Agriculture 
Deep Peat soils are of no agricultural value 

in their natural state. In dry seasons, fen-like 
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FIGURE 18 

Landscape view of the Catfish Creek area. An 
extensive peatland area presently being developed for 
agricultural production. Note the peat fires in the 
background, a constant hazard on peat soils. 

areas cari be utilized for hay and pasture land. 
About 35,000 acres of organic soils, mainly 
fibrous sedge peat, in the Catfish Creek area 
have been partially drained permitting culti- 
vation. Here, the organic soils are uniform, 
are not deep (2 to about 8 feet), are underlain 
by clay to clay loam textured lacustrine 
deposits and are free of heavy tree caver. 
Cultivation is confined to the shallower soils, 
4 feet or less, occurring adjacent to the primary 
drains. Minera1 nutrients in these soils are 
usually low and most cultivated crops respond 
to additions of phosphorus. Beneficial results 
are expected from the addition of potassium and 
copper as well. Excellent stands of grasses 
such as the wheatgrasses, reed canarygrass and 
Kentucky bluegrass are also obtained when 
adequately fertilized. These soils are ideally 
suited for vegetable growing because of their 
high water-holding capacity and their physical 
features that allow greater ease of planting and 
harvesting than on minera1 soils. 

Organic soils are the most extensive forest 
soils in the Lac du Bonnet area. About 37 per- 
cent of these soils support merchantable timber 
or Young growth that Will produce merchantable 
timber within a reasonable tirne.* 
*Estimates derïved from unpublished statistics provided by Mr. A. J. 
Kotowycz, Forest Service, Manitoba Department of Mines and 
Natural Resources. 

Development of the peat moss industry in 
Manitoba has grown steadily since 1939. How- 
ever, its entire production is confined to one bog 
in the Julius area in Tp 12, Rge 9E. A number 
of bogs in the Lac du Bonnet area are of value 
for the production of quality peat moss products 
such as poultry litter, soi1 conditioner, insula- 
tion and packing material. These bogs occur 
in the Lewis, Shelley, Contour, Elma, White- 
mouth, Eleanor Lake, Pinawa and Lee River 
Areas. 

DENCROSS SERIES 

Dencross series are imperfectly drained 
Gleyed Rego Black soils developed on a thin 
clay mantle overlying strongly calcareous silty 
lacustrine sediments. They frequently occur 
on silt bars which had subsequently been 
covered by lacustrine clay. Surface textures 
range from light clay to heavy clay, while 
subsurface horizons range from silt loam to 
silty clay in texture. Dencross soils usually 
have a very dark grey to black Ah horizon that 
is strongly granular and neutral in reaction and 
light brownish grey to light grey, strongly 
calcareous Ch horizon. A description of a 
representative profile in this series follows: 
L-H -1% to 0 inches, very dark brown to black 

(lOYR2/2 to 2/1, dry) partially to well decom- 
posed sod mat; neutral to mildly alkaline in 
reaction; clear, smooth, lower boundary. 

Ah -0 to 6 inches, very dark grey (2.5Y3/1, dry), clay; 
moderate fine to medium granular; friable when 
moist, hard when dry; mildly alkaline; gradual, 
wavy, lower boundary. 

ACkz-6 to 11 inches, dark grey (2.5Y4/1, dry), clay 
loam; moderate fine to medium granular; friable 
when moist, hard when dry; mildly alkaline and 
weakly calcareous; gradual, wavy, lower bound- 
=-Y. 

Ckzr -11 to 17 inches, light grey (2.5Y7/1, dry) loam; 
weak, fine granular; friable when moist, hard 
when dry; moderately alkaline and very strongly 
calcareous; clear, smooth, lower boundary. 

Ck$ -17 inches plus, pale olive to light grey (2.5Y6/3 to 
7/1, dry) silty clay loam; massive breaking to 
weak, fine granular-like structure; firm when 
moist, very hard when dry; strongly alkaline and 
very strongly calcareous. 

Mapping Units 
Dencross Series (8,090 acres) 

Areas of dominantly Dencross soils, small 
amounts of Framnes and Tarno soils may also 
be included in these areas. 

Agriculture 
This is a good agricultural soi1 suited to the 

production of grain and forage crops. Surface 
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inches of the surface. The surface textures 
range from loamy fine sand to clay loam and 
the underlying stratified material usually has 
layers of very fine sand to silty clay. These 
soils occur principally on imperfectly drained 
sites adjacent to the Whitemouth River. 

A description of a representative profile of a 
cultivated Elma fine sandy loam, clay substrate 
phase is found on page 46. 
114apping Units 

Eha Series (2,860 acres) 
Most areas of Elma series occur along the 

Whitemouth River and contain 15 percent or 
less of such soils as Elma clay substrate phase, 
Hadashville and Whitemouth series. 

FIGURE 19 

Soi1 profile of Dencross Clay Substrate Phase. A 
Gleyed Rego Black developed on a thin mantle of clay 
over strongly calcareous silty sediments. Note the 
tonguing and the occurrence of varved clay at approxi- 

mately 2 feet below the surface. 

drainage is not a problem on these soils, since 
they occur on gently sloping sites. Beneficial 
effects on soi1 fertility and tilth are usually 
obtained when legumes are used as a green 
manure trop in the fallow year or as hay in 
longer rotations. 

ELMA SERIES 
The Elma series are imperfectly drained 

Gleyed Dark Grey Wooded soils developed on 
moderately calcareous, stratified medium to 
moderately fine textured alluvium which is fre- 
quently underlain by a clay substrate within 30 

FIGURE 20 
Landscape view of a Dencross soi1 area showing 
smooth level topography and the polygonal network of 
dark colored Ah horizon tonguing into the C horizon. 

TABLE 17 

Analysis of Dencross Clay 

Mechanid Andysis 

HIX. 
----A- --A---- ---- 

kH 1x-o O-6 - C 30 30 ii 3: 7.4 7.3 0.3 1.4 2.6 0.2 12.3 1.4 2.1 0.1 14 26 - 32-4 2G 13-o o-4 
ACkgj 6-11 CL 34 31 35 28 7.6 0.6 3.1 0.7 0.1 7 - 24.4 17.2* 11.5 0.6 
Ckzr 11-17 L 33 42 25 25 7.8 0.3 35.2 0.2 - - - 14.5 lS.O* 7.6 0.4 
Ckgjz 17+ SiCL 19 50 31 - 8.1 2.4 33.0 0.4 - - - - - - - 

*Calcium values high because of calcium solubility in the ammonium acetate leaching solution. 
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H0r. 
Depth 
IdSS 

AP O-6 
Aes 6-8 
Btij 8-20 
BCZ 20-28 
IICkgj 25+ 

TABLE 18 

Analysis of Elma Very Fine Sandy Loam, Clay Substrate Phase 

Mechanical Anslysis 

VFSL 76 10 14 
VFSL 7s 3 19 
ESC1 60 8 32 

C 43 8 49 
C 11 29 60 

Iv&- 
turc $A 
113 PH CaCOz 

Atm. Equir. 
0;. T$a, GIN 

Ratio ~~.~~-- 
12.9 6.9 - 1.2 0.1 12 

9.4 7.1 - 0.4 0.04 10 
20.9 6.S 1.2 0.6 0.01 - 
26.2 7.3 1.4 0.7 0.01 - 
42.5 i.8 s.5 0.2 - - 

AP -0 to 6 inches, grey (lOYR5/1, dry) very fine 
sandy loam; weak, fine granular; friable when 
moi&, soft when dry; neutral in reaction; abrupt, 
smooth, lower boundary. 

Aez -6 to 8 inches, light grey (lOYR7/1, dry) very fine 
sandy loam; weak, fine peaty; friable mhen moist, 
soft when dry; neutral in reaction; fine iron 
mottles are common; abrupt, irregular, lower 
boundary. 

Btz -8 to 20 inches, very dark brown and very dark 
greyish brown (lOYR2/2 to 3/2, dry) very fine 
sandy clay loam; moderate, fine to medium 
blocky; moist firm, dry hard; neutral; a few small 
mottles of iron; clear, wavy, lower boundary. 

BCZ -20 to 28 inches, dark greyish brown (lOYR4/2, 
dry) very fine sandy clay; moderate, medium 
blocky; firm when moist, very hard when dry; 
neutral in reaction; numerous fine yellowish 
brown (lOYR5/6 to 5/8) mottles; clear, wavy, 
lower boundary. 

IICk&28 inches plus, dark greyish brown (2.5Y4/2, dry) 
clay; massive breaking to moderate granular-like 
structure; firm when moist, very hard when dry; 
a number of light grey to white (2.5Y7/2 to S/l, 
dry) lime concretions; numerous small iron 
mottles; moderately alkaline, moderately cal- 
careous. 

Elma Clay Substrate Phase (1,050 acres) 
Areas of Elma soils which are underlain by a 

clay substratum within 6 to 30 inches of the 
surface. Minor inclusions are Elma, Hadash- 
ville, Whitemouth clay substrate and Peguis 
soils. Solum development is generally confined 
to the alluvial sediments occurring above the 
clay. In this phase, the clay substrate im- 
pedes interna1 drainage and causes a wetter 
regime than in normal Elma soils. 

Agriculture 
The Elma soils are used for grain and forage 

trop production. The chief problems are low 
fertility, wind erosion and a low water-holding 

NaHC03 
Extract CEG 

P (PPM) me 
A--..-- 

10.7 12.0 
2.2 8.5 
1.3 23.1 
- 26.8 
- 39.4 

Exchangeable Catiom 
m.e./lOO gms 

---- 
Ca Mg Ii Na -~ --- 

11.4 1.2 0.4 0.1 
5.4 2.8 0.2 0.1 

10.1 10.8 0.5 0.2 
10.2 17.1 0.6 0.4 
23.9 29.2 0.9 0.6 

capacity. Cereal crops require fertilization 
with nitrogen and phosphate for optimum 
yields. 

FOLEY SERIES 

Foley series consists of poorly drained, Peaty 
Carbonated Rego Humic Gleysol soils devel- 
oped on very strongly calcareous, medium to 
moderately coarse textured lake and alluvial 
sediments. These deposits are usually strati- 
fïed and are commonly underlain by clay or 
very strongly calcareous glacial till within 30 
inches of the surface. Surface textures range 
from loamy very fine sand to silt loam. This 
soi1 occurs in levei to depressional areas on the 
margins of better drained soils principally 
along the Whitemouth River. The soils are 
highly permeable, but interna1 drainage is im- 
peded by a high water-table. These soils are 
usually stone-free; scattered surface stones 
occur where the underlying glacial till cornes 
near the surface. 

Native vegetation in very poorly drained 
enclosed basins consists of sedges, reed-grasses 
and clumps of willow and alder. In areas 
where water is able to move off slowly by 
lateral movement, the dominant species are 
mixed stands of aspen and balsam poplar, with 
some black spruce and larch. A thick caver of 
shrubs such as alder, willow and dogwood; 
herbs and grasses occur in open stands of trees. 

The Foley soils usually have a 3 to 12 inch 
layer of fibrous to mucky sedge peat; a very 
dark grey Ahg horizon that is iron stained, 
weakly granular, moderately alkaline and 
weakly calcareous; and a light grey to pale 
yellow Cg horizon that is very fine sand to silt 
Ioam in texture, iron stained, very strongly 
calcareous and moderately alkaline in reaction. 
A description of a representative profile in this 
series follows: 

46 



SOILSOFTHELACDUBONNETAREA 

L-H-6 to 0 inches, very dark greyish brown to black 
(lOYR3/2 to 2/1, dry) moderately to well decom- 
posed sedge, grass and herb sod; neutral in reaction 
and weakly calcareous; abrupt, smooth, lower 
boundary. 

Ah -0 to 8 inches, very dark grey (lOYR3/1, dry) 
loamy very fine Sand; weak, fine granular structure; 
very.friable when moi&, soft when dry; mildly 
~o~~n”a;y” weakly calcareous; clear, wavy, lower 

ACg-8 to 11 inches, grey (lOYR5/1, dry) loamy very fine 
Sand; weak, fine granular; very friable when moist, 
soft when dry; moderately alkaline and strongly 
calcareous; some fine iron mottles; clear, wavy, 
lower boundary. 

Ckg-11 to 24 inches, white (5Y8/2, dry) very fine sandy 
loam; weak, fine granular-like structure; very 
friable when moist, soft when dry; moderately 
alkaline and very strongly calcareous,. numerous 
snail shells and some small blotches of non stains. 

FIGURE 21 FIGURE 21 

Soi1 profile of Foley series. Soi1 profile of Foley series. A Peaty Carbonated Rego A Peaty Carbonated Rego 
Humic Gleysol developed on very strongly calcareous Humic Gleysol developed on very strongly calcareous 

lacustrine and alluvial sediments. lacustrine and alluvial sediments. 

Mapping Un& 
FoZey Series (3,390 acres) 
Areas consisting dominantly of normal Foley 

soils. Minor areas, less than 15 percent, of 
other kinds of soils are Foley clay substrate 
phase, Balmoral and Malonton series. 

Foley Clay Substrate Phase (4,880 acres) 
Area consisting dominantly of Foley soils 

in which a substratum of slightly to moderately 
calcareous clay occurs within 30 inches of the 
surface. Associated with these soils are minor 
areas of Fyala, Balmoral clay substrate phase 
and Malonton clay substrate soils. Solum 
development is usually confined to the coarse 
textured surface sediments above the clay. 
The clay substratum impedes interna1 drainage 
and causes a wetter regime than in Foley soils. 

Foley Till Substrate Phase (1,330 acres) 
This phase has a substratum of strongly 

calcareous, stony till occurring within 30 inches 
of the surface. The substrate is finer in texture 
than overlying sediments and impedes interna1 
drainage causing a wetter moisture regrme 
than in Foley soils. 
Agriculture 

Productivity of Foley soils is limited by poor 
surface drainage. Artificial drainage is re- 
quired in a11 areas for the production of cultl- 
vated crops. Cereal grains, when grown on 
these soils, are very responsive to phosphate 
fertilizers. Some areas are being used for 
native hay and pasturage. 
FRAMNES~ERIES 

Framnes series consist of imperfectly drained, 
Gleyed Dark Grey soils developed on a thin 
mantle of clay over strongly calcareous silty, 
lacustrine sediments. The underlying sedl- 
ments are usually stratified and sometimes 
underlain by clay. These soils occur mainly 
along the Whitemouth, Winnipeg and Lee 
rivers on smooth, nearly level topography. 
Surface drainage and interna1 drainage is 
moderately slow to slow. 

TABLE 19 

Analysis of Foley Loamy Very Fine Sand 

% 
Depth Mechanical An&& Mois- Exchangeable Cations 
Inohes ---- tue Cond % 

PR “wlc&ic~; 0;. T$d C/T 
NaEGO m.e./lOO gms 

Hor. Text 
Glass 2nd 8% czy x. 

Extraet CEG - --- 
Ratio P (PPM) me. Ca Mg K Na 

----- ------------- 

L-H 6-O - Ah O-8 LTFS ii 6 9 101.0 7.2 0.9 6.9 27.7 1.1 27 7.5 76.1 - 0:: A:i 11.2 7.6 1.1 4.4 0.8 0.08 11 2.1 9.8 12.6 L2 
-4% 8-11 LVFS 84 6 10 
Ck 11-24 VFSL 77 16 7 

10.4 7.9 0.5 - 0.07 - 1.2 6.6 - - 0:: 01 
7.5 8.0 1.0 27.3 o-3 - - 0.5 1.8 - - 0:3 
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These soils have a thin, slightly acid leaf 
mat underlain by a very dark grey A horizon 
that may contain blotches of lighter colored, 
slightly leached material. The A horizon is 2 
to 6 inches thick and frequently tongues 
through the B horizon to depths of 10 to 15 
inches. The B horizon, developed in the clay 
mantle, usually extends down to the underlying 
silty sediments. The thickness of solum varies 
with the depth of the clay to the silty, very 
strongly calcareous substrate. A portion of the 
Cg horizon may occur in the clay layer where 
it exceeds 20 inches in thickness. A repre- 
sentative Framnes soi1 profile follows: 
Ahez -0 to 4 inches, dark grey (lOYR4/1, dry) silty 

clay loam contains blotches of light grey 
(lOYR6/1, dry) material; moderate, fine to 
medium granular; friable when mois!, hard when 
dry; slightly acid in reaction; a few iron mottles 
in the lighter colored material; clear, sometimes 
irregular, lower boundary. 

ABZ -4 to 7 inches, dark grey to very dark grey 
(IOYR 4/1 to 311, dry) clay; strong coarse 
granular; firm when moist, hard when dry; 
slightly acid in reaction, mottled; clear, wavy, 
lower boundary. 

Btz -7 to 14 inches, very dark greyish brown to very 
dark grey (lOYR3/2 to 3/J, dry) clay; moderate 
medium to coarse prismatic, breaking to strong 
medium to coarse granular; firm when moist, very 
hard when dry; neutral in reaction; mottled; 
clear, wavy, lower boundary. 

BCkz -14 to 22 inches, greyish brown to light brownish 
grey (2.5Y5/2 to 6/2, dry) silty clay; moderate 
coarse to medium granular; firm when moist, 
hard when dry; mildly alkaline and moderately 
calcareous; mottled; gradual, wavy, lower 
boundary. 

Soi1 profile of Framnes clay. A Gleyed Dark Grey 
developed on a thin mantle of clay over very strongly 

calcareous silty lacustrine sediments. 

II&-22 inches plus, light grey (2.5Y7/2, dry) silty 
clay loam; massive breaking to moderate medium 
granular structure; friable mhen moist, hard when 
dry; mottled; moderately alkaline and strongly 
calcareous. 

Mapping Units 
Franznes Series (18,050 acres) 
Areas of Framnes soils which contain less 

than 15 percent of Middlebro, Lorteau and 
Elma series. 

This is a good agricultural soi1 suited to the 
production of grain and forage crops. Bene- 
ficial effects on soi1 fertility and tilth are 
usually obtained when legumes are included in 
the cropping program, either as a green manure 
trop or for hay in longer rotations. Soi1 
moisture is usually adequate in the Lac du 
Bonnet area, therefore, continuous cropping to 
cereals, rape and flax cari be considered on these 
soils provided that weeds are controlled and 
adequate plant nutrients are supplied. 

FYALA SERIES 
The Fyala series consists of poorly drained 

Peaty Rego Humic Gleysol soils developed on 
weakly to moderately calcareous lacustrine 

TABLE j 20 
Analysis of Framnes Clay 

20, 

FIGURE 22 

Ahepi O-4 %CL 11 53 36 23.4 6.1 1.1 5.1 
AB$ 4-7 Sic 16 42 42 35.9 6.3 0.2 3.0 
Btz 7-14 c 9 39 52 37.0 6.9 0.8 0.8 
BCkz 14-22 Sic 9 49 42 31.4 7.6 14.3 0.2 
IICkz 22+ SiCL 8 55 37 34.3 7.8 26.9 0.4 

*Cation eschange caF t 
c1ty /as d termined by using a 1: etha 

0.5 10 9.5 
0.3 10 5.7 
0.1 8 0.8 
- - 

0.04 10 - 

~01 to neutral, 1N z 

36.5 
- 

36.3 
23.3~ 

20.5* 

Ca 

21.6 

18.1 

10.8 
10.1 

Exchangeable Cations 
m.e./lOO gm 

Mg I< hTa 

27.8 0.6 0.1 

21.1 1.0 0.2 

15.3 0.5 0.2 
12.7 0.4 0.2 

H 

3.2 
- 

- 
- 

nmonium acetate extractant. 
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TABLE 27 

Analysis of Fyala Clay 

Mecbanical An& 

H0r. 
Depth --- 
Inches Text 

Cl%35 S2d s% 
---- 

kH 
10-O 
o-7 c 7 ii 

ACg 
Ccag 

7-10 c 4 7 
10-16 C 

Ck 16+ C 4 iz 

-- 
- 151.6 
73 46.7 
87 46.4 

5: 
42.6 
45.9 

PH 

0.5 2.4 41.2 

ZZZ E 

T$l 
_- 

2.2 

0% 
0.06 

NaHC03 

l%t P(%%, 
-- 

18 10.6 
7 

11 E 
7 -l 

- - 

Exchangeable Catiom 
m.e./lOO gm 

- - - 
39.9 20.8 24.4 

36.2 15.3 25.2 

*Cation exchange capacitv was determined by the ammonia distillation method using a 1:l ethanol to neutral, 1N ammonium 
acetate solution as-the ëxtractant. 

clay deposits. Surface texture of cultivated 
soils is clay, but usually contains a high per- 
centage of peaty material that has been incor- 
porated with the minera1 material. Fyala 
series are clay textured throughout the profile. 
These soils are widespread in the Lac du Bonnet 
area. They occur adjacent to the numerous, 
poorly drained, peat covered lowlands along the 
Whitemouth., Winnipeg and Brokenhead rrvers. 
Interna1 drainage in these SO& is impeded by 
fine textures and a high ground water-table. 
The soils are stone-free except for scattered 
stones on areas with a glacial till substrate. 

The Fyala soils have a surface layer of 
fibrous, medium acid to neutral peat and muck 
that is 3 to 12 inches thick, underlain by a thin, 
very dark grey Ah horrzon high in orgamc 

FIGURE 23 

Soi1 profile of Fyala clay. A Peaty Rego Humic 
Gleysol developed on weakly to moderately calcareous 

lacustrine clay. 

matter and neutral to mildly alkaline in reac- 
tion. The Ah horizon is from 2 to 6 inches 
thick, but frequently tongues into the Cg 
horizon to depths of 8 to 12 inches. The cg 
horizon is greyish brown to olive grey, contams 
numerous, large concretions of lime carbonate 
and is iron stained. A representative profile 
description of the Fyala series is given below: 
L-H -10 to 0 inches, dark reddish brown to very dark 

brown (5YR2/2 to lOYR2/2, dry) moderately to 
well decomposed sedges, forbs and some woody 
roots and stems; neutral in reaction; abrupt, 
smooth, lower boundary. 

Ah -0 to 7 inches, very dark grey (lOYR3/1, dry) 
clay; strong medium granular; firm when moist, 
very hard when dry; mildly alkaline in reactron; 
clear, irregular, lower boundary that frequently 
tongues into the Cg horizon. 

ACg-7 to 10 inches, dark grey (5Y4/1, dry) clay; 
moderate medium granular; firm when moist, very 
hard when dry; mildly alkaline; gradual, irregular, 
lower boundary. 

Ccag-10 to 16 inches, white (lOYR8/1, dry) clay with 
pockets of white silt loam lime concretions; moder- 
ate medium granular, friable to firm when moist; 
hard when dry; moderately alkaline and moderately 
calcareous; clear,, broken, lower boundary. 

Ckg -16 inches plus, hght olive grey to grey (5Y6/2,to 
6/1, dry) clayi moderate medium granular-hke 
structure; plastrc when wet, very hard when dry; 
small mottles of iron staining, not obvious; moder- 
ately alkaline and moderately calcareous. 

Mapping Units 
FyaZa Series (28,690 acres) 
Areas consisting of normal Fyala soils, but 

may include small areas of Fyala till substrate, 
Osborne or Tarno soils. 

Fyala Till Substrate Phase (4,870 acres) 
Areas of Fyala soils in which a substratum 

of very strongly calcareous, stony glacial till 
occurs within 30 inches of the surface. Solum 
development is usually confïned to the clay 
layer above the till. Within areas mapped as 
this phase are minor inclusions of Fyala, 
Osborne, Lee River and Meleb soils. 
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FIGURE 24 

Landscape view of a Fyala soi1 area. Drainage in 
these naturally poorly drained soils has been improved 
by means of open ditches around each section of land 
permitting the growing of such crops as wheat, oats, 

barley, flax and mixed grass-legume hay. 

Agriculture 
In their natural condition, Fyala soils are 

too wet for the production of grain crops. In 
areas now under cultivation, some artificial 
drainage has been provided but local flooding, 
water-logging and weeds are serious problems. 
Good tilth in these soils cari be accomplished by 
incorporating the peat layer with the minera1 
soils. Soi1 fertility is moderately low and the 
use of nitrogen and phosphate fertilizers is 
recommended. 

The best drained Fyala soils are good 
productive forest soils with some areas support- 
ing a dense mixed stand of spruce, aspen, bal- 

sam, poplar and some cedar. The very wet 
soils, occurring in the deeper undrained basins, 
are unsuited for tree production. 

GLENFIELDS SERIES 

Glenfields series consists of poorly drained, 
Carbonated Rego Humic Gleysol soils de- 
veloped on very strongly calcareous, moder- 
ately fine textured lacustrine and alluvial 
sediments. These deposits are usually strati- 
fied and are commonly underlain by clay or 
very strongly calcareous glacial till within 30 
inches of the surface. Surface textures range 
from loam to clay loam. Small areas of these 
soils occur along the Whitemouth, Winnipeg 
and Brokenhead rivers and in small isolated 
depressions throughout the area mapped. 
Movement of water downward through the 
profile is impeded by a high water-table and by 
alternating coarse and moderately fine textured 
layers within the profile. 

Glenfields soils usually have a black Ah 
horizon when moist that, because of the mask- 
ing eff ect of lime carbonate!, frequently becomes 
light grey in color on drymg. This horizon is 
usually underlain by a grey AC horizon which 
sometimes contains a dark grey layer near the 
boundary of the underlying C horizon. The 
C horizon is usually light grey to pale yellow 
and varies from loamy very fine sand to silty 
clay in texture. These soils are very similar 
to the Balmoral series, but do not have a 6 to 
12 inch peaty surface layer above the minera1 
soil. A description of a representative profile 
in this series follows on page 51. 

A4apping Units 
Glenfields Series (2,490 acres) 
Areas of normal Glenfields soils with minor 

inclusions of Glenfields clay substrate phase, 
Balmoral, Foley and Fyala soils. 

I I 

TABLE 22 

Analysis of Glenfields Clay Loam 

1 Mk 1 1 1 1 1 1 1 1 1 ExohsneeableCationa 
-- -- turc 

HOL it%: Text % 
Glass Sand s?ft ,;a, 

113 PH 
Atm. 

------ F-H 6-0 92.2 7.3 
Ahkg o-5 ii 24 ii 26 37.6 7.7 
ACkg 5-10 SiCL 13 54 33 28.4 
Ck 10-30 %CL 3 65 32 

Cond 

1.5 
0.6 

/ ca& % 
Equiv. 

oc”. 
.~- 

19.1 17.8 
11.2 3.8 

*Cation exchange capacity was determined by ammonium acetate distillation method using a 1:l ethanol to neutral, 1N 
ammonium acetate solution as the extractant. 
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FIGURE 25 FIGURE 25 
Soi1 profile of Glenfields clay loam. A Carbonated Soi1 profile of Glenfields clay loam. A Carbonated 
Rego Humic Gleysol developed on very strongly Rego Humic Gleysol developed on very strongly 

calcareous clay loam textured sediments. calcareous clay loam textured sediments. 

F-H -6 to 0 inches, dark reddish brown to very dark 
brown (5YR2/2 to lOYR2/2, dry) moderately to 
well decomposed sod mat; neutral in reaction; 
calcareous, clear, smooth, lower boundary. 

Ahkg -0 to 5 inches, very dark grey to grey (lOYR3/1 to 
5/1, dry) clay loam; moderate fine to medium 
granular; friable when moist, soft when dry; 
mildly alkaline and moderately calcareous; iron 
stained; clear, wavy, lower boundary. 

ACkg-5 to 10 inches, grey to light grey (lOYR5/1 to 6/1, 
dry) clay loam; weak, fine to medium granular; 
friable when moist, slightly hard; moderately 
alkaline and strongly calcareous; stained with 
small iron mottles; clear, wavy, lower boundary. 

Ckg -10 to 30 inches, light grey to white (5Y7/2 to 8/1, 
dry) stratified layers of clay and silt loam; massive 
breaking to medium granular-like structure; firm 
to friable when moist, hard when dry; iron stained; 
moderately alkaline and very strongly calcareous. 

Glenfields Clay Substrate Phase (1,310 acres) 
Areas consisting of Glenfields soils in which a 

substratum of weakly calcareous clay occurs 
within 30 inches of the surface. Soi1 profile 
development is confined to the strongly cal- 
careous surface sediments overlying the clay. 
The substrate impedes interna1 drainage and 
causes a wetter regime than that in normal 
Glenfields soils. These soils occur in small level 
to depressional areas throughout the map sheet. 

Glenfields Till Substrate Phase (750 acres) 
This phase has a substratum of very strongly 

calcareous, stony, glacial till occurring within 

30 inches of the surface. This till substrate is 
very similar in texture and lime carbonate to 
the overlying sediments. Areas of the till sub- 
trate phase are distinguishable by scattered 
stones on the surface of cultivated fields. 
These areas may contain a small amount of 
Meleb soils. 

Agriculture 

The main problems in farming Glenfields 
soils are their poor drainage and moderate 
salinity. In areas presently being farmed, 
surface drainage and salinity have been im- 
proved through drainage. Waterlogging and 
local flooding are still a hazard. Forage crops 
do well on these soils, because of their high 
moisture requirement. Crops grown on these 
soils usually respond well to applications of 
phosphate fertilizers. 

GLENMOORSERIES 
Glenmoor series are poorly drained Car- 

bonated Rego Humic Gleysol soils developed 
on a thin mantle of lacustrine clay over very 
strongly calcareous silty sediments. A large 
area of this soi1 occurs in the Brokenhead River 
Plain. These soils usually adjoin areas of 
Tarno, Fyala, Osborne and Shallow Peat soils. 
The topography is level to depressional and 
the soils are poorly drained due to very slow 
surface runoff and slow internal drainage. 

These soils have a thin A horizon that fre- 
quently tongues into the underlying C horizon. 
Weak concentrations of salts frequently occur 
in the rooting zone. These soils are like the 
Tarno series, except that they lack a 6 to 12 
inch peaty surface layer. A representative 
profile of Glenmoor series taken from a culti- 
vated field is described below: 

Ap -0 to 7 inches, very dark grey to dark grey (lOYR3/1 
to 4/1, dry) clay; massive breaking to moderate 
medium to fine granular; fïrm when moist and very 
hard when dry; mildly alkaline and weakly cal- 
careous; clear, nregular, lower boundary. 

Ckgl-;lg 12 inches, light olive grey (5Y6/2, dry) s,ilty 
; massive breakmg to moderate medmm 

granular-like structure; firm when moist and very 
hard when dry; flecked with iron mottles; moder- 
ately alkaline and very strongly calcareous; clear, 
smooth, lower boundary. 

Ckg2-12 to 24 inches, light grey (5Y7/2, dry) silty clay; 
massive breakmg to moderate medium granular- 
like structure; fnm when moist and very hard 
when dry; moderately alkaline and very strongly 
calcareous. 
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TABLE 23 

Analysis of Glenmoor Clay 

HOL 
Depth Mechanical Analysis A&- 
Inches - Gond c; % % i-bHCOJ 

Cxchangeable Cations 
--- turc 

Text % 
m.e./IOO @ns 

Extract cm* ---- 
Glass Sand 2% C& 

Y3 PH mnhos/ CnCOs 
Atm. lx1 Org. Trvb’ cp Eqll iv. c FIatm P (PPM) m.e. Ca Alg K ï’?a 

-- ----- -~~--- ----- 
AP o-7 c 0.7 1.2 1.3 0.2 25 3 34.3 24.9 18.1 1.3 0.2 
Ckgl 7-12 Sic 

8 " 45 i3 7.7 

Ckg2 12-24 Sic 
; 7.8 0.6 36.4 - - 

6 
1'4 

49 49 33 7.9 1.1 33.5 0.3 - - .-l 22.4 ic2 13-7 0_4 G 

*Cation exchange capacity and exchangeable cations were determined by using a 1:l ethanol to neutral, 1N ammonium 
acetate solution as the extractant. 

Mapping Units 
Glenmoor Series (34,340 acres) 
Areas consisting dominantly of Glenmoor 

soils. Minor included areas are Tamo, Bal- 
moral, Fyala and Osborne soils. 

Agricullure 
Glenmoor soils require drainage in order to 

grow crops. Where drainage has been im- 
proved, most of these soils are still subject to 
waterlogging and local flooding. During wet 
seasons, delayed seeding and trop losses through 
excessive moisture are common. Beneficial 
effects on soi1 fertility and tilth usually occur 
with legumes in the cropping program. Mois- 
ture is rarely a limiting factor to production in 
this area. Continuous cropping cari be con- 
sidered provided that drainage, weed control 
and adequate fertilizing are practised. 

The Hadashville series consists of imper- 
fectly drained Gleyed Dark Grey Wooded soils 
developed on moderately to strongly calcareous, 
stratified, medium to moderately coarse tex- 
tured alluvial and lacustrine deposits. These 
deposits may be underlain by clay or very 

strongly calcareous glacial till within 30 inches 
of the surface. This soi1 type occurs in narrow 
strips along the Whitemouth River. Topog- 
raphy is level to irregular, very gently sloping. 
Surface runoff is slow and interna1 drainage is 
medium to moderately rapid, but may be im- 
peded by a high water-table. Scattered surface 
stones are found where an underlying glacial 
till occurs close to the surface. 

L-H -1 to 0 inches, very dark brown to black (lOYR2/2 
to 2/1, dry) partially to well decomposed leaf 
litters; medium acid in reaction; abrupt, smooth, 
lower boundary. 

Ahe -0 to 2 inches, very dark grey (lOYR3.5/1, dry) 
loamy fine Sand; loose; slightly acid; abrupt, 
wavy, lower boundary. 

Aez -2 to 5 inches, grey to light grey (lOYR6/1, dry) 
fine Sand; loose; slightly acid; flecked with 
numerous iron mottles; clear, wavy, lower 
boundary. 

Btg -5 to 12 inches, greyish brown (2.5Y4/2, dry) fine 
sandy clay loam; moderate coarse granular to 
moderate fine subangular blocky; moist firm, 
dry hard; mottled, neutral in reaction; abrupt, 
wavy, lower boundary. 

IICk&12 to 24 inches, dark grey (5Y4/4, dry) clay; 
massive, breaking to moderately strong coarse 
granular to fine blocky-like structures; fïrm when 
moist, very hard when dry; numerous lime 
carbonate concretions, moderately alkaline and 
moderately calcareous. 

L-H 1-o 
LFS i i 9 

1.4 1.3 18.9 0.6 31 19.0 595'357 47 1.0 0.2 
Ahe o-2 0.6 0.4 1.3 0.1 13 0.9 7:6 6:0 1:1 0.2 0.2 
Aegj 2-5 FS 89 4 7 5.1 6.2 0.2 - <.l 0.01 - 0.7 3.2 2.3 0.7 0.1 0.7 
Btz 5-12 FSCL 65 2 33 23.4 6.8 0.2 0.6 0.1 0.03 - - 20.4 11.3 9.4 0.7 0.5 
IICk$ 12-24 C 14 11 75 42.8 7.8 0.5 8.0 - - - - 29.6 12.9 19.6 0.6 0.5 

*Cation exchange capacity was determined by using a 1:l ethanol t, 
extractant. 

o neutral, 1N ammonium acetate solution as the 
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FIGURE 26 
Soi1 profile of Hadashville series. Note occurrence 
of a remnant Aeg? just below cultivated surface layer. 

The Hadashville soils are characterized by 
a thin leaf mat overlying a 2 to 8 inch light 
greyish brown A horizon. The B horizon has 
a slight clay accumulation. These soils in 
their natural condition lack a prominent Ah 
horizon common to Dark Grey Wooded soils. 
However, they appear to be intergrading 
between Orthic Grey Wooded and Chernozemic 
Dark Grey soils. Cultivated surface horizons 
produce dry rubbed colors that range from dark 
grey to grey (lOYR4/1 to 5/1, dry). A repre- 
sentative profile of Hadashville clay substrate 
phase is described on page 52. 

Mapping Unàis 
Hadashville Series (1,800 acres) 
Areas consisting dominantly of normal 

Hadashville soils and minor areas of Hadash- 
ville clay substrate phase, Elma and Ladywood 
series. 

Hadashville Clay Substrate Phase (7,010 
acres) 
Areas of Hadashville soi1 in which a sub- 

stratum of weakly to moderately calcareous 
lacustrine clay occurs within 30 inches of the 
surface. Depth of the overlying alluvial sedi- 
ments is variable and changes rapidly over 
short intervals of distances. Soi1 profile de- 
velopment is usually confined to the overlying 
sediments; where the alluvium is thin, some 
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FIGURE 27 
Landscape view of Hadashville soi1 area. AIong the 

Whitemouth River south of the town of Elma. 

development may extend into the underlying 
clay. Associated with these soils are minor 
included areas of Wampum, Peguis and Pine 
Valley series. Interna1 drainage is impeded by 
the clay. Surface textures are variable. 

Hadashville Till Substrate Phase (700 acres) 
Areas of normal Hadashville soils in which a 

substratum of very strongly calcareous, stony 
glacial occurs within 30 inches of the surface. 
The till is somewhat finer in texture and 
generally more dense than the overlying sedi- 
ments causing an impediment to interna1 
drainage. 

Agriculture 
Hadashville soils are moderately productive 

agricultural soils and cari sustain continuous 
cropping under good management. Problems 
associated with farming these soils are low 
organic matter content, low available plant 
nutrients and variability of texture within the 
rooting zone resulting in impeded interna1 
drainage and workability of the soils. Crops 
grown in these soils Will respond to fertilizers. 
These soils are located in a slightly cooler and 
more humid environment than soils to the west 
of this map area and are well suited to the 
production of alfalfa or alfalfa-grass mixtures. 
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INDIAN BAY COMPLEX (93,230acres) 
The Indian Bay Complex consists of approxi- 

mately 75 percent granitoid rock outcrop, 10 
percent of well to imperfectly drained Grey 
Wooded and Podzol soils and 15 percent of 
very poorly drained Humic Gleysol, Gleysol, 
Eluviated Gleysol, Shallow and Deep Peat 
soils. Most of the minera1 soils in this complex 
have been developed on lacustrine clay deposits 
and thin lacustrine clay over a stony till. 
Some have been derived from acidic granitoid 
rock and are extremely stony. The topography 
varies from irregular gently sloping to steeply 
sloping. The native vegetation varies mainly 
with drainage and consists of jack pine on the 
rocky knolls; mixed stands of aspen,. jack pine, 
white spruce, balsam fir and white bu-ch on the 

FIGURE 28 

Aerial view of the rugged rock and lake terrain 
characteristic of the Indian Bay Complex. Note 
sparse vegetation on rock outcropping and dense black 
spruce and tamarack stands in some of the peat filled 

depressions. 

mcre moist minera1 soi1 sites; and black spruce 
and tamarack on wet orgamc soils. 

Soi1 series in this complex include Lettonia, 
Arborg, Thalberg, Peguis till substrate phase, 
Pine Valley till substrate phase, Fyala, Fyala 
till substrate phase and Telford soils. 

Agriculiure 
The low percentage of potentially arable 

soils in this complex renders these areas of 
little agricultural value. However, areas of 
this complex associated with lakes, rugged 
landscape and close proximity to Winnipeg are 
suitable for recreational development. Much 
of this complex in the Whiteshell Forest 
Reserve along the Winnipeg River has been 
developed for this purpose. 

KERRYSERIES 
Kerry series consists of poorly drained, 

Peaty Rego Gleysol soils developed on sandy 
outwash deposits. They occur adjacent to the 
numerous sandy moraines which occur in the 
central and northern sections of the area 
mapped. They occupy small level to depres- 
sional areas where surface drainage is very 
slow and interna1 drainage is impeded because 
of a high water-table. A representative soi1 
profile of Kerry series is described below: 

L-H-6 to 0 inches., dark brown to black (lOYR3/2 to 
2/1, dry) partrally to well decomposed sedges, reed- 
grasses and forbs; neutral; abrupt, smooth, lower 
boundary. 

Ahg-0 to 2 inches, very dark grey (lOYR3/& dry) fine 
sandy loam; weak, fine granular; very frrable when 

moist, soft when dry; neutral; horizon is often 
discontinuous. 

Cgl-2 to 14 inches, light grey (2.5Y7/2, dry) fine Sand; 
loose; mildly alkaline; numerous iron mottles; 
gradual, smooth, lower boundary. 

Cg2-14 to 30 inches, pale yellow to light grey (2.5Y7/4 
to 7/2, dry) fine Sand; loose; mildly alkaline; strongly 
iron stained. 

TABLE 25 

Analysis of Kerry Fine Sand 

% 
Depth Mechanical Amlysis hfois- 
Inches - --- turc Cond 

HOK Text 
Glass Zd Sri CEy 

113 
Atm. 

pH mmhos 
cm ------ -~ 

L-H 6-0 14.2 7.0 0.5 
Ak O-2 F;L z 22 17 67.8 7.2 0.4 
cg1 2-14 FS 9: 4 3 2.8 7.7 0.2 
Ch2 14-30 FS 4 4 3.6 7.8 0.2 

NtiCO3 
Exchangeable Catiom 

la& cg Tyz$l c/N Extmt CEG 
m.e./lOO gms 

---- 
Equiv. C Ratio P (PPM) me. Ca hfg K Na 
~--------- 

2.9 37.1 1.7 22 28.6 
1.4 6.5 0.7 9 2.2 59.3 59.4 G ôY2 0.3 
- - 

0_04 - 
0.2 2.1 1.4 0.7 0.03 0.1 

- - 2.6 0.8 1.9 0.07 0.08 
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Agriculifure 
Kerry soils in their native state are not 

suited to arable culture. The major problems 
associated with farming these soils is their poor 
surface drainage, low fertility and low water- 
holding capacity. 

FIGURE 29 

Landscape view of a Kerry soi1 area showing smooth, 
level, topography and the herbaceous character of 

the native vegetation. 

Kerry soils are characterized by a thin, acid 
fibrous to mucky peat surface layer 6 to 12 
inches thick underlain by a strongly iron 
stained Cg horizon. Some profiles have a 
thin (less than 2 inches) Ah horizon; others 
have a thin leached or bleached surface horizon 
below the organic layer. Frequently, in very 
wet sites, the Cg horizon is strongly gleyed and 
lacks mottling. 

Mapping Unifs 
Kerry Series (3,500 acres) 
Areas consisting of Kerry soils and minor 

areas of Shallow Peat soils. 

L-H L-H 2-o 2-o L L - - - - - - 
Ahe; Ahe; O-3 O-3 CL CL 43 43 32 32 25 25 
Btz Btz 3-10 3-10 CL CL 31 31 30 30 39 39 
BCkz BCkz 10-12 10-12 CL CL 26 26 36 36 38 38 
Ckgj Ckgj 12-24 12-24 CL CL 32 32 38 38 30 30 

I I I I l 
. . 

KIPLING SERIES 

A representative profile of Kipling series is 
described as follows: 
L-H -2 to 0 inches, very dark brown to black (lOYR2/2 

to 2/1, dry) partially to well decomposed leaf, 
herb and grass litter; neutral in reaction; abrupt, 
smooth, lower boundary. 

Ahez -0 to 3 inches,,dark grey (10YR4/1, dry) loam with 
blotches of hght grey (lOYR6/1, dry) material; 
moderate medium platy breaking readily to weak, 
fine granular; friable when moist, soft when dry; 
mottled; neutral, abrupt, smooth, lower boundary. 

Btgi -3 to 10 inches, dark grey to very dark grey 
(lOYR4/1 to 3/1, dry) clay loam; strong medium 
granular; firm when moist, hard when dry; 
mildly alkaline, mottled; clear, wavy, lower 
boundary. 

BCk&lO to 12 inches, light grey (lOYR7/2, dry) clay 
loam; moderate, medium granular, firm when 
moist, hard when drv: mottled; mrldlv alkaline 
and strongly calcareous; clear, wavy, lower 
boundary. 

Ck3 -12 to 24 inches, light grey to white (2.5’1’7/2 
to 8/2, dry) clay loam; massive breaking to 
medium granular-like structures ; weakly cemented 
when dry; moderately alkaline in reaction and 
very strongly calcareous. 

Kipling series are imperfectly drained Gleyed 
Dar-k Grey soils developed on very strongly 
calcareous, stratified, alluvial and lacustrine 
sediments. These sediments may be underlain 
by a clay substrate within 30 inches of the 
surface. Textures are variable throughout the 
profile ranging from very fine sand to silty clay. 
These soils occur in small areas adjacent to the 
Whitemouth and Winnipeg rivers. Topog- 
raphy is level to irregular very gently sloping. 

TABLE 26 

Analysis of Kipling Clay Loam 

M%- 
turc Cond 

Atm. 
pH m.uhosJ Ca& 

YLU Equiv. 
0;. T$A c/N 

Ratio 
-------- 

- 6.8 0.3 1.4 20.86 0.9 22 
56.2 7.4 0.7 0.7 1.4 0.1 14 
33.1 7.4 0.3 0.8 0.7 0.07 10 
30.0 7.7 0.4 20.71 0.6 - - 
27.9 8.3 0.3 39.61 0.6 - - 

. 

NaHCOa 
Extract CEG 

P (PPM) me. 
-- 

11.8 - 
1.1 18.8 
0.5 25.9 
1.2 21.7* 
0.7 16.6* 

Exohangeable Catiom 
m.e./lOO gm 

Ca Mg K Na 
---- 

- - - - 

13.2 9.0 0.6 0.2 
11.8 14.4 1.3 0.2 

8.2 14.6 0.5 0.1 
6.0 10.2 0.3 0.1 

I I I I I 

Xation exchange capacrty and exchangeable cations were determined by using a 1:l ethanol to neutral, 1N ammonium 
acetate solution as the extractant. 

tcarbonates in the BC horizon are 97 percent dolomite; while in the Cg horizon carbonates are 60 percent dolomite. 
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FIGURE 30 

Soi1 profile of Kipling clay loam. A Gleyed Dark 
Grey developed on very strongly calcareous alluvial 

and lacustrine sediments. 

Surface runoff is slow and interna1 drainage 
moderately rapid, but may be impeded because 
of alternate coarse and fine textured layers 
within the profile and a high water-table. 

Kipling soils are characterized by a thin, 
very dark brown to black leaf and forb mat 
overlying a 2 to 4 inch dark grey A horizon 
which contains blotches of light grey material. 
The B horizon contains some translocated clay, 
is iron stained and is usually neutral in reaction. 

Mapping Units 
Kipling Series (4,240 acres) 
Areas consisting dominantly of normal 

Kipling soils. Small included areas, less than 
15 percent, of other soils are principally Elma, 
Ladywood and Hadashville series. 

Kipling Clay Substrate Phase (360 acres) 
Small areas of Kipling soils in which a clay 

substrate occurs within 30 inches of the surface. 
Soi1 profile development is confined to the over- 
lying strongly calcareous alluvial sediments. 
The clay substrate impedes interna1 drainage 
and causes a wetter regime than in normal 
Kipling soils. Associated with these soils are 
Elma, Ladywood and Hadashville series. 
Agriculture 

The Kipling series are productive agri- 
cultural soils suitable for growing grain and 
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forage crops. Some of the management prob- 
lems associated with these soils are slow surface 
drainage which may delay seeding and reduce 
yields in wet seasons. Beneficial effects on 
soi1 fertility are obtained when Iegumes are 
included in the cropping system. Crops grow- 
ing on these soils Will generally respond to 
application of phosphate fertilizer. Crops grown 
on stubble usually respond to nitrogen fer- 
tilizers. 

LADYWOOD SERIES 
Ladywood series are imperfectly drained 

Gleyed Dar-k Grey soils developed on moder- 
ately to strongly calcareous, stratified, domi- 
nantly loam textured alluvial and lacustrine 
deposits. These sediments may be underlain 
by a weakly calcareous lacustrine clay or very 
strongly calcareous glacial till within 30 inches 
of the surface. Textures are variable ranging 
from very fine sand to clay loam. These soils 
occur in small areas mainly along the White- 
mouth River. Topography is level to irregular 
very gently sloping. Surface runoff is moder- 
ately slow and interna1 drainage is usually 
rapid, but may be impeded by a high water- 
table and because of alternate layers of coarse 
and fine textured layers within the profile. 

Ladywood soils are characterized by a thin 
leaf and forb layer overlying a thin, dark grey 
A horizon which contains blotches of light grey 
material. The very dark grey to dark grey B 
horizon contains some translocated clay. A 
representative profile of Ladywood series is 
described below : 
Ah -0 to 1 inch, very dark grey (lOYR3/1, dry) very 

fine sandy loam; meak, fine granular; very friable 
when moi&, soft when dry; neutral; abrupt, 
broken, lower boundary. 

Ahez -1 to 3 inches, dark grey and light grey (lOYR4/1 
and 6/1, dry) very fine sandy loam; meak, fine 
granular; very friable when moist, soft when dry; 
neutral; mottled; clear, smooth, loIver boundary. 

Brnz -3 to 8 inches, very dark grey (lOYR3/1, dry) 
very fine sandy loam; n,eak, medium granular; 
very friable when molst, soft when dry; neutral 
to mildly alkaline; mottled. 

BCZ -8 to 11 inches, greyish-brown (2.5Y5/2, dry) 
very fine sandy loam; weak, medium granular; 
very friable when moist, soft when dry; mildly 
alkaline; mottled; gradual, wavy, lower boundary. 

Ccagj -11 to 21 inches, pale yellow (2.5Y7/4 to 8/4, dry) 
very fine sandy loam; neak, granular-like 
structure; very friable when moist, soft when dry; 
moderately alkaline and very strongly calcareous; 
mottled; abrupt, smooth, lower boundary. 

IICk&21 to 30 inches, pale olive to light olive grey 
(5Y6/3 to 6/2, dry) clay with pockets of white 
(5Y8/1, dry) lime concretions; massive breaking 
to moderate coarse granular-like structure; 
moderately alkaline and very strongly calcareous; 
iron stained. 
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TABLE 27 

Analysis of Ladywood Very Fine Sandy Loam 

--- 
5.2 0.6 9 

16 
51 

16.2 
16.5 

VFSL 52 
VFSL 62 
VFSL 60 

- - 

VFSL 56 
C 10 

Ah o-1 
Ahez l-3 
Brnz 3-8 
BCgj 8-11 
CC@j 11-21 
IICkgi 21-30 

2.6 
6.1 

0.2 
0.4 
- 

0.3 
- 

1.4 I 0.1 / 14 
1.1 0.1 11 

15.6 15.8 
0.8 18.7 15.6 

- 8.3 - 
- - - 

- - 
- - - 

27.5 
20.8 

- I - I - 
0.41 - 1 - 5.9 0.2 - 

37.4 - I-l- - 

vided weed control and adequate fertilization 
are practised. Crops generally respond to 
phosphate fertilizer. Crops grown on stubble 
usually respond to nitrogen fertilizer. 

LAKELAND SERIES 

The Lakeland series consists of imperfectly 
drained Gleyed Rego Black soils developed on 
very strongly calcareous, often stratified lacu- 
strine deposits. Textures range from loam to 
silty clay. The topography is smooth to very 
gently sloping. Native vegetation consists of 
meadow grasses and sedges with clumps of 
black spruce and shrubs. A representative 
profile of Lakeland series is described below : 
Ahk -0 to 7 inches, very dark grey (lOYR3/1 to 4/1, 

dry) silty clay loam; moderate fine to medium 
granular; friable when moist, hara when dry; 
moderately alkaline and moderately calcareous; 
mottled; clear, irregular, lower boundary. 

ACk&7 to 10 inches, light brownish grey (lOYR6/2, 
dry) silty clay; moderate fine to medium granular; 
friable when moist; moderately alkaline and very 
strongly calcareous; mottled; clear, broken 
boundary. 

Ckz -10 to 18 inches, very pale brown to light grey 
(lOYR7/3 to 8/3, dry) silty clay; weak, medium 
to fine granular structure; friable when moist, 
hard to weakly cemented when dry; moderately 
alkaline and extremely calcareous; mottled. 

Soi1 profile development in the Lakeland 
soils has been strongly influenced by the high 
lime content of the parent material and im- 

Mapping Units 
Ladywood Series (1,080 acres) 
Areas consisting of Ladywood soils with 

minor included areas of Kipling and Hadashville 
series. 

Ladywood Clay Substrate Phase (1,290 acres) 
Areas of Ladywood soils in which a clay 

textured substrate occurs within 30 inches of 
the surface. Soi1 profile development is con- 
fined to the overlying, alluvial sediments. In 
this phase, the clay substrate impedes internal 
drainage causing a wetter regime than that in 
normal Ladywood soils. 

Ladywood Till Substrate Phase (110 acres) 
Areas of Ladywood soils in which a substrate 

of very strongly calcareous till occurs within 
30 inches of the surface. These soils are 
recognized by the presence of surface stones. 
The till is usually similar in texture and lime 
content to the overlying sediments, but is 
usually more compact and less permeable. 
Agriculture 

Ladywood soils are productive agricultural 
soils suitable for cereals and forage crops. Slow 
surface drainage during early spring runoff may 
delay seeding and reduce yields in wet seasons. 
Beneficial effects on soi1 fertility are obtained 
when legumes are included in the cropping 
system. Continuous cropping is possible, pro- 

TABLE 28 

:eland Clay Loam 

57 
45 
46 

Ahk o-7 SiCL 16 
ACkz 7-10 Sic 3 
Ckgj 10-18 Sic 2 



FIGURE 31 
Soi1 profile of Lakeland silty clay loam. A Gleyed 
Carbonated Rego Black developed on extremely 
calcareous alluvial and lacustrine silty sediments. 
Note light-colored flecks of salts in sub-surface 

horizon. 

Perfect drainage. The thin, very dark grey A 
horizon is separated from the parent material 
by a thin transitional layer that is moderately 
to strongly calcareous. 

Mapping Units 
Lakeland Series (1,140 acres) 
Areas consisting dominantly of Lakeland 

soils and small areas (less than 15 percent) of 
Plum Ridge and Glenfields series. 

Agriculfure 
Lakeland soils are moderately productive 

agricultural soils. Lack of good surface drain- 
age and impeded interna1 drainage are common 
problems in managing these soils. These soils 
are suitable for grain, forage and adapted row 
crops. Yields of these crops improve when 
grown in a cropping sequence that includes 
legumes. Summerfallowing these soils for mois- 
ture conservation is of little value because of 
normally adequate rainfall during the growing 
season. Crops generally respond to applica- 
tions of phosphate and nitrogen fertilizers. 

LEARY CohmEx 
The Leary complex consists of well drained 

to excessively drained Dark Grey and Dark 
Grey Wooded soils developed on coarse Sand, 
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grave1 beach and outwash deposits. Com- 
monly, there is a thin sandy surface mantle 
over the coarser material and surface textures 
range from loamy fine sand to Sand. These 
soils occur in the western section of the map 
area south of Brokenhead River usually on 
beach ridges bordering lacustrine plains. The 
topography is very gently sloping usually in the 
form of long, low, narrow ridges. A repre- 
sentative Dark Grey soi1 profile of the Leary 
complex is described below : 
L-H-2 to 0 inches, dark reddish brown to black (5YR2/2 

to lOYR2/1, dry) partially to well decomposed leaf 
litter; slightly acid; abrupt, smooth, lower boundary. 

Ahl-0 to 4 inches, very dark grey (lOYR3/1, dry) loamy 
coarse Sand; loose; slightly acid; clear, wavy, lower 
boundary. 

Ah24 to 6 inches, dark brown (lOYR3/4, dry) coarse 
Sand; loose; slightly acid; clear, wavy, lower 
boundary. 

Bt -6 to 11 inches, dark yellowish brown (lOYR4/4, dry) 
loamy coarse Sand; weak, medium granular; very 
friable when moist, soft when dry; slightly acid; 
clear, wavy, lower boundary. 

BC -11 to 15 inches, brown (lOYR4/3, dry) coarse sand 
and gravel; loose; mildly alkaline and weakly cal- 
careous; clear, irregular, lower boundary. 

C -15 to 36 inches, pale brown (lOYR6/3, dry) coarse 
sand and gravel; loose; moderately alkaline and 
moderately to strongly calcareous. 

Al1 Leary soils are leached, but the degree 
of degradation varies withm small areas. 
Dar-k Grey soils with weakly developed tex- 

FIGURE 32 

Landscape of Lakeland soi1 area. Note smooth, level 
topography and the tonguing of the dark surface 

horizon in the roadcut. 
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tural B horizons are intermixed with Dark 
Grey Wooded soils having thin, greyish A 
horizons and moderately well developed tex- 
tural B horizons. The soils are developed partly 
in the surface sandy mantle and partly in the 
underlying coarse sand and gravel. 

M apping Unàts 
Leary Complex (1,100 acres) 
Areas consisting dominantly of Leary soils 

and small areas of Agassiz and Leary till sub- 
strate phase soils. 

Leary TZU Substrate Phase (440 acres) 
Leary soils where a substrate of very strongly 

calcareous glacial till occurs within 30 inches of 
the surface. The substrate of loam to clay 
loam till impedes interna1 drainage making 
these soils less arid than the normal Leary soils. 

Agriculture 
Leary soils are unsuitable for arable agri- 

culture. They are low in organic matter, 
available plant nutrients and have a low 
moisture-holding capacity. Some of the thicker 
grave1 deposits are used as a source of grave1 
for road construction. 

LEE RIVER SERIES 
Lee River series are poorly drained Peaty 

Humic Eluviated Gleysols developed on weakly 
to moderately calcareous lacustrine clay. These 
soils occur along and adjacent to the east side 
of Winnipeg River and in small scattered areas 
throughout the mapped area, particularly 
along margins of shallow orgamc soils. They 
occupy level to depressional positions in the 
landscape. Surface drainage is slow and in- 
ternal drainage is impeded because of fine 
textures and a high water-table. Native 
vegetation is normally sedges, meadow-grasses 

and marsh plants with clumps of black spruce, 
willow, alder and tamarack. 

The Lee River soils have a surface layer of 
fibrous peat that varies in thickness from 6 to 
18 inches. The underlying A horizon, usually 
very difficult to observe in the moist condition, 
is dark grey in color. The massive B horizon 
has a slight accumulation of translocated clay 
and grades gradually into the calcareous C 
horizon. A representative profile of Lee River 
series is described below : 
L-H -6 to 0 inches, very dark brown (lOYR2/2, dry) 

moderately decomposed sedges and grasses; 
medium acid in reaction: abrupt, smooth, lower 

Aheg -!o??%hes dark grey to grey (5Y5/1 to 6/1 
dry) clay; massive; breaking readily to stroni 
coarse blocky; firm when moist, plastic and sticky 
when wet; slightly acid; iron stained, clear, broken, 
lower boundary. 

Btg -3 to 10 inches, very dark grey to dark olive grey 
(5Y3/1 to 3/2, dry) clay; massive; firm when 
moist, plastic and sticky when wet; slightly acid 
in reaction; iron stained; diffuse, broken, lower 

BCkg- 

Ckg - 

-!???% inches light olive grey (5Y6/2 dry) -!???%‘inches, light olive grey (5Y6/2, dry) 
clay; massive; firm when moist, plastic and sticky clay; massive; firm when moist, plastic and Sticky 
when wet ; mildly alkaline and strongly calcareous; when wet ; mildly alkaline and strongly calcareous; 
iron stained; diffuse, broken, lower boundary. iron stained; diffuse, broken, lower boundary. 

-18 to 36 inches, ohve grey to light olive grey -18 to 36 inches, ohve grey to light olive grey 
(5Y5/2 to 6/2, dry) clay; massive; fïrm when (5Y5/2 to 6/2, dry) clay; massive; fïrm when 
moist, plastic and sticky when wet; alkaline and moist, plastic and sticky when wet; alkaline and 
moderately calcareous; iron stained. moderately calcareous; iron stained. 

Mapping Urzits 
Lee River Series (2,580 acres) 
Areas consisting dominantly of normal Lee 

River soils. Small areas of other soils are 
Fyala, Osborne and shallow organic soils. 
Agriculture 

Undrained Lee River soils are too wet for 
grain production. Slow surface and interna1 
soi1 drainage, susceptibility to flooding and poor 
tilth are the principal management problems. 
They are moderately productive if surface 

HOL a 
L-H 
beg 
Btg 
BCkg 
Ch 

Meohanical An&& Meohanical An&& ML- ML- Ekchangeable Catiom Ekchangeable Catiom 
Depth ---- ture Depth ---- ture Gond. % % Gond. % % NaHCQ, NaHCQ, m.e./lOO gLus m.e./lOO gLus 

HOL Inchea Text. Inchea Text. 
Glass S”d Glass S”d SE SE ci& ci& 

113 113 pH mmbos/ CaCQs Org. pH mmbos/ CaCQs Org. Extract Extract CEC CEC - ---- 
Atm. Atm. cm Equiv. C cm Equiv. C 

T$d GIN T$d GIN 
Ratio P (PPM) Ratio P (PPM) me. Ca Mg K Na H m.e. --~------------- _-~------- ---- ---- 

L-H 6-0 6-0 - 160.3 5.4 - - - 160.3 5.4 - - 21.2 2.5 9. 21.2 2.5 9. 
beg o-3 o-3 E E ii ii ii ii 44 31.8 6.3 - - 44 31.8 6.3 - - 0.8 0.1 0.8 0.1 4-l 4-l 20.7 16.0 2.8 0.r 0; 6.5 
Btg 3-10 c 11 31 3-10 c 11 31 

58 58 
38.1 6.6 - 38.1 6.6 - 0.4 0.1 0.4 0.1 : 54 : 5.4 26.5 18.4 7.6 0.2 0.2 5.2 

BCkg 10-18 c 10-18 c 
I I ti ti 

34.2 34.2 7.7 0.4 18.3* - - - - 7.7 0.4 18.3* - - - - 21.0 20.8 1.8 0.2 0.1 - 
Ch 18-36 C 18-36 C 73 35.7 7.6 0.5 13.4* - - - - 73 35.7 7.6 0.5 13.4* - - - - 19.5 24.4 0.2 0.2 0.1 - 

20.7 
26.5 
21.0 
19.5 

6.5 
5.2 
- 

TABLE 29 TABLE 29 

Analysis of Lee River Clay Analysis of Lee River Clay 

*In the BCkg horizon, carbonates are estimated to be all dolomite. Whereas, in the Ckg horizon, approximately 70% of 
the carbonates are calcite and 30y0 is dolomite. 
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drainage is maintained. Beneficial effects on 
soi1 fertility and tilth are obtained when 
legumes are included in the cropping sequence. 
Continuous cropping to grain, rape and flax 
cari be considered provided weeds are con- 
trolled and adequate plant nutrients are 
supplied. 

LETTONIA SERIES 
The Lettonia series are well drained Grey 

Wooded Solodized Solonetz soils developed on 
calcareous lacustrine clay. They occur mainly 
adjacent to the Pinawa Charme1 and the 
Portage Bay Area. Topography is irregular, 
gently to moderately sloping, due to the 
configuration of the underlying granitoid bed- 
rock. In numerous places, the bedrock is 
exposed or is covered with a very thin mantle of 
clay. Thick deposits of clay occur in the level 
and depressional areas. Surface drainage is 
moderate to rapid, while interna1 drainage may 
be impeded where the deposits are thin. 

The dominant feature of the Lettonia soi1 
profile is the very tough columnar structure of 
the B horizon. A very thin light grey coating 
occurs on the Upper portion of the columns. A 
thin, light grey A horizon overlies the B horizon. 
In exposed road cuts, the coating of light- 
colored material on the columns gives one the 
impression that these soils possess deep Ae 
horizons. The columnar aggregates grade into 

massive clay in the lower part of the B horizon. 
Gypsum crystals are often present in the BC or 
Upper part of the C horizon. A description of 
a representative Lettonia soi1 profile follows: 
L-H -1 to 0 inches, dark reddish brown to black (5YR3/2 

to lOYR2/1, dry) partially to well decomposed leaf 
and forb litter; slightly acid; abrupt, smooth, 
lower boundary. 

Ahe -0 to 1 inch, dark grey (lOYR4/1, dry) clay loam; 
moderate fine granular; friable when moi&, soft 
when dry; slightly acid; abrupt, wavy, lower 
boundary. - - 

Ae -1 to 2 inches, grey to light grey (lOYR6/1 to 7/1, 
dry) clay loam; moderate medium platy; friable 
when moist, soft when dry, slightly acid; clear, 
irregular, lower boundary. 

Bntl-2 to 6 inches, greyish brown (lOYR5/2, dry) 
clay; light grey (lOYR7/1, dry) coatings on strong 
coarse columns that break to strong coarse blocky 
structures; columns firm when moist, very hard 
when dry; strongly acid; clear, wavy, lower 
boundary. 

Bnt2-6 to 15 inches, dark brown to greyish brown 
(lOYR4/2 to 5/2, dry) clay; massive breaking to 
strong medium blocky; very firm when moist, very 
hard when dry; medium acid; gradual, wavy, 
lower boundary. 

BCk-15 to 20 inches? greyish brown (2.5Y5/2, dry) clay; 
massive breakmg to moderate medium blocky; 
very frrm when moist, very hard when dry; mildly 
alkaline and moderatelv calcareous; aradual, wavy, 
lower boundary. - 

Ckl -20 to 30 inches, grey (5Y6/1, dry) stratified clay 
thin alternate layers of clay and very strongly 
calcareous silt loam); massive; very firm when 
moist, very hard when dry; moderately alkaline 
and very strongly calcareous. 

Ck2 -30 to 48 inches, description same as Ckl horizon. 

SOILS OF THE LAC DU BONNET AREA 

FIGURE 33 FIGURE 34 

Soi1 profile of Lettonia clay. A Grey Wooded 
Solodized Solonetz developed on calcareous 

lacustrine clay. 

Alfalfa growing on Lettonia soils along the Winnipeg 
River. Note the undulating topography due to the 

underlying bedrock. 
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TABLE 30 

Analysis of Lettonia Clay 

H0r. 

kit: 
Bnt1 
Bnt2 
BCk 
Ckl 
Ck2 

Mechanical Analysis Mds. 
---- tute 

k,he, Text. 
CIas3 Sasnd s% cl, 

1/3 
Atm. 

------ 
1-O 
o-1 CL ii 

- 104.2 
33 37 29.4 

l-2 CL 41 25 34 21.5 
2-6 C 26 15 59 34.0 

6-15 C 13 78 47.6 
15-20 C 1: 81 50.1 
20-30 C 4 25 71 47.1 
30-48 c 9 19 72 40.8 

l l I I I I 

= 

-- 

- 

Gond. 
pH mmhos 

cm. 
-- 

Mapping Uniiis 
Lettonia Series (17,470 acres) 
Areas consisting dominantly of Lettonia 

soils and small areas of granitoid rock outcrop, 
Thalberg and Fyala soils. 

Agriculture 
Lettonia soils are moderately productive 

agricultural soils. The chief management prob- 
lems arise from their clay texture, poor physical 
structure and low natural fertility. Crops 
usually Will respond to phosphate and nitrogen 
fertilizers. Under good management, these 
soils should sustain continuous production. 

LIBAU SERIES 
Libau series are well drained Orthic Dark 

Grey soils developed on a thin mantle of 
lacustrine clay over strongly calcareous till 
occurring within 30 inches of the surface. The 
underlying, very strongly calcareous till is 
usually very stony and ranges in texture from 
loam to clay. These soils occur south of the 
Brokenhead River. The terrain on which they 
occur is irregular, gently sloping, commonly in 
the form of broad ridges oriented in a north- 

- 
- 

iL2 
8.1 

29.8 
30.6 

- 

35.6 
0.9 

i:B 

0:; 
- 
- 

NaHCO3 
Extra& 

P (PPM) 

21.9 
4.0 

0.: 
2:3 
- 
- 
- 

CEC 
m.e. 

77.7 
29.6 
16.5 
33.6 
44.2 
42.0 
36.4 

- 

Kcbangeable Cations 
m.e./lOO nms 

--L-- 
Ca Mg K Na Ii 

----- 
41.5 18.2 3.0 0.1 7.4 
14.6 7.9 3.4 0.1 4.7 

7.5 6.3 1.0 0.1 2.9 
11.5 16.1 1.4 0.2 5.2 
15.8 25.2 0.7 0.6 5.2 
24.0 29.7 0.7 0.8 - 
21.3 26.0 0.7 1.0 - 
----_ 

west to south-east direction. Surface runoff 
is moderate and interna1 drainage moderately 
slow. Where the till is close to the surface, 
stoniness is a moderate hindrance to cultivation. 
The following profile description is represent- 
ative of Libau clay soils : 

L-H -2 to 0 inches, dark brown to very dark brown 
(lOYR4/2 to 2/2, dry) moderately to well decom- 
posed litter; slightly acid; abrupt, smooth, lower 
boundary. 

Ahe -0 to 3 inches, dark grey and grey (lOYR4/1 and 
5/1, dry) clay; strong medium to coarse granular; 
friable when moist, hard when dry; slightly acid; 
clear, irregular, lower boundary that frequently 
tongues into the C horizon. 

Bt -3 to 14 inches, very dark greyish brown to dark 
greyish brown (lOYR3/2 to 412, dry) clay; strong, 
fine subangular blocky to strong coarse granular; 
firm when moi&, hard when dry; neutral; contains 
dark grey clay; gradual, broken, lower boundary. 

Ck -14 to 20 inches, grey (5Y5/1, dry) clay; massive 
breaking to coarse granular-like structure; firm 
when moist, hard when dry; moderately alkaline; 
contains tangues of dark grey clay; moderately 
alkaline and strongly calcareous; abrupt, wavy, 
lower boundary. 

HCk-20 inches plus, light grey to very pale brown 
(lOYR7/2 to 7/3, dry) clay loam to clay; massive, 
breaking to moderately strong subangular blocky- 
like structures; consistence varies from firm to 
friable when moist and hard to soft when dry; 
moderately alkaline and very strongly calcareous, 

TABLE 31 

Analysis of Libau Clay 

Mechanical Analysis 
% 

Mois- 
-- -- turc Gond. % 

?C?E! Test. 
% 

BOT. 
C1as.s S,nd s?t c& A!:. 

pH mmhos/ CaCO, “cg. 
cm Equiv. 

--------- -- 
L-H 2-o - 130.9 6.4 0.5 - 34.5 2.3 
Ahe o-3 ë 16 ii 6.1 0.2 - 2.3 0.2 
Bt 3-14 c 13 13 0.3 1.8 0.8 0.1 

IC:Ck 14-20 20+ C c 12 8 55 34.1 7.9 0.2 0.3 31.8 16.4 - 0.1 - - 

C/N 
Ratio 

:1 
8 

- 
- 

NaHCOx 
Extract 

P (PPM) 

56.8 
6.0 
3.3 
- 
- 

Exchangeable Caticm 

CEC - 
me./100 grm 

---- 
m.e. Ca Mg K Na H 

--- --- 

42.7 2c6 15.8 1.3 0; 3.0 
46.6 30.1 12.0 1.4 0.1 0.5 
35.7 21.4 14.8 0.7 0.2 - 
24.9 - - 1.1 0.2 - 
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FIGURE 35 

Soi1 profile of Libau clay. An Orthic Dark Grey 
developed on a thin clay mantle over very strongly 

calcareous till. 

Libau soils have a dark grey Ahe horizon 
which frequently tongues into a weakly de- 
veloped, greyish brown Bt horizon. The profile 
is clay u-r texture and extends to the contact 
with the underlying till. 

Mapping Unils 
Libau Series (9,030 acres) 
Areas consisting dominantly of Libau soi1 

and small areas less than 15 percent of Aneda, 
Morris and Osborne series. 

Agricul2ure 
These are productive agricultural soils. 

They are well drained, moderately fertile, 
neutral to slightly acid and have a favorable 

HlX. 

LH 
Aez 
Bfz 
Cgjl 
cgj2 

23e 
-. 

2-O 
o-3 
3-7 

7-17 
17-36 

Meohanical Amlyais ---- 
Text. 
Class S:d s% ,,a, ---- 

- - - - 

FS 92 6 2 

FS 
94 3 3 

FS : 
I I I l 

FIGURE 36 

Lanscape of Libau soi1 area showing scattered surface 
stones on a cultivated field near the town of Libau. 
Trees are growing on a stony ridge where the clay 

mantle is thin. 

structure and moisture-holding capacity. Stony 
patches and minor wet potholes hinder cuhiva- 
tion. Beneficial effects on soi1 fertility and 
tilth are obtained when legumes are included 
in the cropping program. Cereal grains Will 
respond to phosphate fertilizers. Continuous 
cropping cari be considered, provided weeds are 
controlled and adequate plant nutrients are 
supplied. 

LONESAND SERIES 
The Lonesand series consists of imperfectly 

drained Gleyed Podzol soils developed on 
siliceous sandy outwash. They are associated 
with the numerous moraines that extend from 
the hamlet of Contour in the south, through 
Milner Ridge in the central section to Victoria 

TABLE 32 

Analysis of Lonesand Fine Sand 

Cond 
113 pH mmha 

Atm. cm. --- 
98.0 5.1 - 

4.1 4.6 - 
2.1 4.7 - 

% 
Ixalate 7% 
“;” “cg. T$a1 GIN 

R&i( ---- 
- 37.0 2.0 18 

0.07 0.2 0.03 7 
0.10 0.3 0.02 15 
0.07 0.1 - - 
0.14 0.1 - - 

I  I  I  
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21.4 21.4 - - - - - - 
0.8 0.8 1.1 1.1 0.5 0.5 0.6 0.6 
6.8 6.8 1.4 1.4 0.6 0.6 0.1 0.1 
- - 
- - TO o-5 o_l TO o-5 o_l 

K Na H 
--- 

0.1 0.1 1.6 
<O.l 0.1 1.6 
- - - 

<O.l <O.l 0.4 



Beach in the north of the area mapped. The 
topography is generally level to irregular, very 
gently sloping. Surface drainage is slow and 
interna1 drainage is impeded by a high water- 
table. 

The Lonesand soi1 profile has a light grey, 
iron stained, strongly acid, Aeg horizon and a 
loose to very friable, brown, strongly acid, u-on 
stained B horizon with a weak concentration of 
iron and organic matter. The C horizon is 
acid to a depth of about 3 or 4 feet where traces 
of lime carbonate are encountered. A profile 
description of Lonesand series is given below: 

L-H-Z to 0 inches, dark greyish brown to very dark 
brown (lOYR4/2 to 2/2, dry) partially to well 
decomposed litter; strongly acid; abrupt, smooth, 
lower boundary. 

Ae&0 to 3 inches, light grey (lOYR7/1, dry) fine Sand; 
loose; very strongly acid; numerous small iron 
stains; clear, wavy, lower boundary. 

Bfz-3 to 7 inches, pale brown (lOYR6/3, dry) fine Sand; 
loose; very strongly acid; many yellowish red 
(5YR5/6, dry) mottles; gradual, wavy, lower 
boundary. 

Cgjl-7 to 17 inches, very pale brown (lOYR7/3, dry) 
fine sand i loose; slightly acid; many small blotches 
of yellowrsh brown (5YR5/6, dry) iron mottles. 

Cgj2-17 to 36 inches, same as Cjgl except that the 
parent material at this depth is medium acid. 

Sor~s OFTHELACDUBONNET ARRA 

Mapping Units 
Lonesand Series (6,260 acres) 
Areas consisting dominantly of normal 

Lonesand soils and minor areas of Sandilands 
and Kerry series. 

Lonesand-Kerry Conaplex (160 acres) 
Several very small areas where Lonesand 

and Kerry soils occur in equal, but complex 
patterns. This complex occurs m micro-duned 
areas associated with moraines in the South- 
Eastern and Winnipeg Lake Terrace landscape 
areas. The Lonesand soils occupy the im- 
perfectly drained knolls and Upper slopes, while 
Kerry soils occupy the poorly drained depres- 
sions. The areas have mixed vegetation with 
jack pine and mixed jack pine, aspen and 
balsam poplar on the Lonesand soils; sedges, 
swamp birch, alder, occasional clumps of black 
spruce and tamarack on the Kerry soils. 

Sandilands-Lonesand Complex (1,450 acres) 
See Sandilands series. 

Agriculture 
These soils are not suited to the production 

of cereals. The management problems are low 
moisture-holding capacity, low natural fer- 
tility, acid reaction and imperfect drainage. 
It is expected that crops will respond to lime, 
nitrogen, phosphorus and potassium fertilizers. 
Local flooding may be a hazard in wet seasons. 

LORTEAU SERIES 

The Lorteau series are moderately well 
drained Dark Grey Wooded soils developed on a 
thin mantle of lacustrine clay over stratified, 
very strongly calcareous loam to silty clay 
sediments. While the clay mantle varies in 
thickness from 6 to 30 inches, its average thick- 
ness is about 20 inches. These soils occur 
mainly along the Winnipeg River and Pinawa 
Channel. The topography is level to irregular, 
very gently sloping. Surface drainage and 
interna1 drainage is moderately slow. 

FIGURE 37 

Soi1 profile of Lonesand series. A Gleyed Podzol 
developed on siliceous sandy outwash deposits. 

Lorteau series are characterized by a very 
thin dark grey Ahe, a grey Ae horizon and a 
moderately well developed textural B horizon. 
These soils are intergrades between Chernoze- 
mit Dark Grey and Orthic Grey Wooded soils, 
however, they do not have promiment Ah 
horizons characteristic of Orthic Dark Grey 
Wooded soils. The dry rubbed color of the 
plow layer range from grey to dark greyish 
brown (lOYR6/1 to 4/2) in most cultivated 
fields. A description of a representative lorteau 
soi1 profile follows: 
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L-H-3 to 0 inches, very dark greyish brown to black 
(lOYR3/2 to 2/2, dry) moderately to well decom- 
posed litter; neutral; abrupt, smooth, lower bound- 
=Y. 

Ah-0 to 2 inches, dark grey (lOYR4/1, dry), clay 
loam; moderate fine to medium platy; friable 
when moist, soft when dry; slightly acid; abrupt, 
broken boundary. 

Ae -2 to 4 inches, light brownish grey to light grey 
(lOYR6/2 to 7/1, dry) clay loam; moderate fine 
to medium platy; friable when moist, soft when 
dry, slightly acid; clear, smooth, lower boundary. 

AB -4 to 6 inches, greyish brown to grey (lOYR5/2 
to 6/1, dry) clay; strong coarse granular to fine 
blocky; firm when moist, hard when dry; medium 
acid; clear, smooth, lower boundary. 

Btl -6 to 14 inches, dark greyish brown (lOYR4/2, 
dry) clay; weak, medium prismatic breaking 
readily to strong fine blocky,; fïrm when moist, 
hard when dry; strongly acid; abrupt, smooth 
boundary. 

IIBt2 -14 to 18 inches, dark grey (lOYR4/1, dry) clay; 
weak, medium prismatic breaking to strong fine 
blocky; firm when moist, hard when dry; mildly 
alkaline and moderately calcareous; clear, wavy, 
lower boundary. 

IIBCk-18 to 24 inches, greyish brown (lOYR5/2, dry) 
siltv clav: moderate medium blockv: firm when 
mo&.; hard when dry; mildly aikaline and 

IICk 
strongly calcareous; clear, wavy, lower boundary. 

-24 inches plus, pale brown to light grey (lOYR6/3 
to 7/2, dry) silty clay; moderate medium blocky- 
like structure; firm when moist, hard when dry; 
moderately alkaline and very strongly calcareous. 

FIGURE 38 

Soi1 profile of Lorteau clay. A Dark Grey Wooded 
soi1 developed on a thin clay mantle overlying very 

strongly calcareous silty sediments. 

HOC 

L-H 
Ah9 

%3 
Btl 
IIBtZ 
IIBCk 
IICk 

J 

Depth - 
Inches Text. 

CIEISS 

3-o 
o-2 CL 
2-4 CL 
4-6 

6-14 c 
14-18 c 
18-24 Sic 
24+ Sic 
-- I  I  4 

= 
I 

s&niealAmlysis ML 
--- turc 

% 
Sand s3t Ay 

113 
Atm. 

---- 
- - - - 

32 42 zs 23-l 
17 37 46 30.0 
17 28 37.5 

i 
25 2 39.8 

50 34.1 
8 49 43 35.2 

FIGURE 39 

Landscape view of Lorteau soils along the Winnipeg 
River near Pine Falls. Note the patches of light 
grey and dark grey in the field, characterstic of 

these soils. 
TABLE 33 

Analysis of Lorteau Clay 

= = 
I 

PH 

7.0 
6.4 

E:O 
5.5 
7.4 

8:: 

Coud. 
nulbas 

cm 

- 

- 
0.3 
1.1 

- 15.0 

- 0_9 
- 0.6 
i-1 0.5 

18.8 0.; 
28.4 1 

I  

T$a1 C/l? I / NaHCOp 
Extract 

Ratio P (PPM) 
T$a1 C/l? 

NaHCOp 
Extract 

Ratio P (PPM) 
-- 

1.1 1.1 13 13 54.0 54.0 

o_l o_l 9 9 Kl Kl 

0:: 0:: : : 1.4 1.6 
1.4 
1.6 

- - - - - - 

-1-l - 

z 

CIE 
me. 

- 

13.0 

33.7 
34.22 

- 
19.74 

Exchangeable Catiom 
m.e./lOO gms 

-- 
Ca Mg 

-- 
- - 

Te TO 
-- - 

13.3 lï.2 
15.1 21.1 

7-8 14_7 

- - - 

0.4 03 1.1 

0.7 05 2.9 
0.4 0.3 - 

0.4 0.s q 

*Cation exchange capacity and exchangeable cations were determined using a 1:l ethanol to neutral, 1N ammonium acetate 
solution as the extractant. 
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Mapping Units 
Lorteau Series (6,290 acres) 
Areas dominantly normal Lorteau soils. 

These areas contain small amounts of Middle- 
bro, Whitemouth and Framnes soils. 

Agriculture 
Lorteau soils are moderately productive 

agricultural soils. Their management prob- 
lems are moderately low natural fertility and 
fine textures. They are well suited to the 
production of alfalfa or alfalfa-grass mixtures. 
Cereals respond to additions of phosphate and 
nitrogen fertilizers and continuous production 
may be sustained under good management. 

LUNDAR SERIES 

The Lundar series are imperfectly drained, 
Gleyed Carbonated Rego Black soils developed 
on extremely calcareous, stony, glacial till. A 
small area of these soils occur on irregular, very 
gently sloping terrain south of the Brokenhead 
River. 

The Lundar soils have a thin, very dark grey 
to black A horizon. The A horizon grades 
through a thin transitional horizon into the 
gleyed extremely calcareous parent material. 
Tongues of A horizon frequently extend a few 
inches into the light grey parent material. A 
representative Lundar soi1 profile is described 
below : 

Ah -0 to 3 inches, dark grey to grey (lOYR4/1 to 5/1, 
dry) clay loam; moderate, fine granular; friable 
when moi&, soft when dry; moderately alkaline 
and calcareous; clear, irregular, lower boundary. 

ACk&3 to 6 inches, light grey (5Y6/1, dry) clay loam; 
moderate, fine granular; friable when moist, soft 
to weakly cemented when dry; moderately 
alkaline and very strongly calcareous; clear, 
irregular, lower boundary. 

Cks -6 to 18 inches, light grey to white (5Y7/2 to 812, 
dry) loam; moderate, fine granular-like structure; 
sticky when wet, cemented when dry; moderately 
alkaline and extremely calcareous. 

Mapping Units 
Lundar Series (730 acres) 
Small amounts of other soils included in the 

area are mainly Aneda and Meleb series. 

Agriculture 
The Lundar soils are thin, stony, imper- 

fectly drained soils with a high content of lime 
carbonate. The extreme calcareousness of the 
C horizon restricts rooting zone, cultivation is 
difficult because of stoniness and they are 
usually low to very low in available phosphorus. 
Wheat, oats, barley, flax, rape and forage crops 
grow well on these soils provided good manage- 
ment is practiced. These soils occur in an area 
of high moisture efficiency, making the practice 
of summerfallowing for moisture conservation 
unnecessary. 

The Malonton series consists of poorly 
drained, Peaty Carbonated Rego Humic Gley- 
sol soils developed on moderately calcareous 
sandy lacustrine and outwash deposits. These 
deposits may be underlain by a weakly cal- 
careous clay or a very strongly calcareous 
glacial till substrate within 30 inches of the 
surface. The texture of the surface horizon 
varies from sand to fine sandy loam. These 
soils occur in small, poorly drained areas along 
the margins of the numerous long, narrow, 
sandy moraines extending from the southern 
boundary of the map area north to Victoria 
Beach. Surface drainage is very slow and a 
water-table occurs at or near the surface during 
early summer. Scattered surface stones are 
present in the till substrate phase areas. 

Malonton soils have a thin, fibrous to mucky 
organic surface layer. A very dark grey, 
moderately alkaline Ahg horizon overlies an 
iron stained calcareous Cg horizon. A repre- 
sentative Malonton soi1 profile is described 
on the next page. 

TABLE 34 

Analysis of Lundar Clay Loam 

kdmkal Analysis 1 M& 

Ah o-3 CL 33 37 30 36.0 8.1 0.6 31.8 
ACkz 3-6 CL 40 31 29 27.4 8.1 0.7 31.9 
Ckgj 6-18 L 31 45 24 18.9 8.1 1.9 68.9 

*Exchangeable calcium determined by difference. 

0;. Ta$ cm 
NaHCO: 
Extract 

Ratio P (PPM: 
~--- 
3.0 0.6 5 2.3 
1.3 0.2 6 1.4 
_ - - - 

E%changeable Cations 
m.e./lOO gms 

cEC CapqKp- m.e. 
- 
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TABLE 35 

Analysis of Malonton Fine Sand 

% 
Mechanical Analysis iMois- Exclmgeable Cations 

m.e./100 gmms -~--- 
Mg K Na H ---- 

0.3 0; 0; l 
Ckg 4+ FS 90 5 5 4.3 8.1 0.5 0.1 0.1 - 

Tation exchange capacity and exchangeable cations were determined using a 1:l ethanol to neutral, 1N ammonium acetate 
solution as the extractant. 

L-H-8 to 0 inches, very dark greyish brown to black 
(lOYR3/2 to 2/1, dry) partially to well decomposed 
sedge and grass mat, neutral; clear, wavy, lower 
boundary. 

Ah -0 to 4 inches, very dark grey to dark grey (lOYR3/1 
to 4/1, dry) loamy fine Sand; loose; moderately 
alkaline and calcareous; graduai, wavy, lower 
boundarv. 

Ckg-4 inches-plus, white to very pale brown (lOYR8/2 
to 8/3, dry) fine sand; loose; moderately alkaline 
and moderately calcareous; mottled. 

Mapping Units 
Malonton Series (8,820 acres) 
Areas consisting dominantly of normal 

Malonton soils and small areas of Malonton 
clay substrate, Malonton till substrate and 
Foley soils. 

Malonton Clay Substrate Phase (750 acres) 
Areas of Malonton soils in which a weakly 

calcareous clay substrate usually occurs within 
30 inches of the surface. The clay substrate 
impedes interna1 drainage and causes a wetter 
regime than in normal Malonton soils. 

Malonton Till Substrate Phase (3,210 acres) 
Areas consisting dominantly of normal 

Malonton soils in which a very strongly cal- 
careous, stony till occurs within 30 inches of the 
surface. These areas have irregular level 
topography and depth to till may vary con- 
siderably within short intervals of distance. 
Other soils included in these areas are normal 
Malonton and Foley series. 

Malonton Till Substrate Phase-Shallow Peat 
Complex (2,190 acres) 
This complex is usually found along the 

margin of Deep Peat soils adjacent to sandy 
moraines. It consists of individual soi1 areas 
of Malonton till substrate phase and Shallow 
Peat soils too small to be shown individually on 
the map. 

Agriculture 
Malonton soils are poorly suited for cereal 

grains. Their chief management problems are 
poor surface drainage and low fertility. Where 
surface drainage is provided, these soils are 
suited to the production of forage crops. 

MARSH COMPLEX (16,280 acres) 
The Marsh complex consists of very poorly 

drained Orthic Gleysol soils developed on 
lacustrine clay and thin lacustrine clay over 
strongly calcareous till that have been covered 
with water until recent times. These soils are 
saturated most of the year. These map units 
occur on level, low-lying land at the southern 
margin of Lake Winnipeg near Libau. 

Agriculture 
The marsh soils are used periodically for 

native hay but in most seasons, the land is too 
wet for this purpose. The Llbau marsh pro- 
vides recreational grounds for duck and geese 
hunting and is used extensively for this purpose. 

MCARTHUR SERIES 

The McArthur series are moderately well 
drained Orthic Grey Wooded soils developed on 
very stony, strongly calcareous glacial till. 
Soi1 textures range from loam to loamy Sand. 
These soils occur on thin till deposits on the 
margin of the Precambrian Drift Plain and are 
always associated with outcroppings of grani- 
toid rock. The terrain is generally irregular 
gently sloping. Surface drainage is moderately 
rapid and interna1 drainage is frequently im- 
peded by underlying rock. 

The McArthur series have a thin, medium 
to strongly acid, light grey A horizon. A 
moderately well developed, textural B horizon 
grading into a very stony, non stained, C hori- 
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H0r. 

L-H 
Ac 

k 
Ck 

TABLE 36 

Analysis of McArthur Very Fine Sandy Loams 

% 
Mechsnical Analgsis hiois- 

Depth ---- turc 
Inehes Test. 

Ch sa% 
SO 113 

Pilt CT& Atm. 
------ 

2-o 
o-3 GL 70 zo GI 

97.5 
12.3 

3-9 VFSCL 62 14 24 14.0 
9-16 FSL 59 22 19 17.7 

16-36 L 43 33 24 19.0 

PH 
Coud. 
nmhos, 

em 

% CaC03 0;. 
lkpi\,. -- 

- 33.5 
- 1.0 
- 1.1 
1.2 0.6 

20.7 0.3 

ZZZ ZZZ 

TO21 
x 

_- _- 

1.5 
0.04 
0.04 
0.03 
0.02 

-  -  

Exchangeable Cations 
XIHCOI 1 I - me./100 gms 
IMract 

CEC Cal hla P PPM) m.e. IXINalÏi- 

6.4 
6.4 
6.3 
7.1 
7.6 

22 
0:3 
0.3 
0.3 

, I I I I 

*C.E.C and exchangeable cations were determined by using a 
solution. 

zon. A representative soi1 profile of McArthur 
series is described below: 
L-H-2 to 0 inches, brown to very dark brown (lOYR4/3 

to 2/2! dry) partially to well decomposed leaf and 
forb Inter; slightly acid; abrupt, smooth, lower 
boundary. 

Ae -0 to 3 inches, light grey (lOYR7/1 to 7/2, dry) very 
fine sandy loam; moderate, fine platy; very friable 
when moist, soft when dry; slightly acid; clear, 
smooth, lower boundary. 

Et -3 to 9 inches, bromn (lOYR4/3 to 5/3, dry) very fine 
sandy clay loam; moderate, coarse granular; firm 
when moist, hard when dry; slightly acid; gradual, 
smooth, lower boundary. 

BC -9 to 16 inches, light brownish grey (lOYR6/2, dry) 
fine sandy loam; moderate, coarse granular; friable 
when moist, soft when dry; neutral; a few small 
iron mottles; gradual, smooth, lower boundary. 

Ck -16 to 36 inches, light grey to white (2.5’177/2 to 
Sj2, dry) loam; moderately strong, medium sub- 
angular blocky-like structure, firm when moist, 
hard when dry; mildly alkaline; mottled; strongly 
calcareous. 

Mapping Unifs 
McArtt’zur Falls Series (1,320 acres) 
Areas consisting dominantly of normal 

McArthur series and include small areas of 
granitoid rock outcrops, Peguis till substrate 
phase and Thalberg soils. 

leFe- 
6.1 5.3 1.1 

13.6 11.6 3.4 

- 5.7* 6.4 1.4 

--- 
0; 0; 0.s 
0.5 0.1 0.7 

0.z 0; 1 
,  ,  I  I  I  I  

:1 ethanol to neutral, 1N ammonium acetate extracting 

Agriculture 
These soils are unsuitable for cultivation 

because of excessive stoniness. McArthur series 
is used, to some extent, as native pasture land. 
However,. the carrying capacity is low, par- 
ticularly m heavily treed areas. 

MEDIKA SERIES 

The Medika series consists of imperfectly 
drained Gleyed Mull Regosol soils developed 
on stratified alluvial deposits, ranging in texture 
from very fine sand to silty clay. These 
moderately to very strongly calcareous sedi- 
ments may be underlain by a clay substrate 
within 30 inches of the surface. They occur on 
level to irregular, very gently sloping terrain 
along the Whitemouth River, south of Elma 
and along Hazel Creek. Surface drainage is 
moderate, interna1 drainage may be impeded 
by alternate layers of fine and coarse textured 
layers in the profile. 

Soi1 development is limited to a thin, weak 
Ah horizon. This layer is usually 2 to 6 inches 
thick, dark grey and usually calcareous. 

The underlying stratified sediments fre- 
quently contain dark colored layers representing 

TABLE 37 

Analysis of Medika Loam 

LH 
Ah21 
Ah52 
Cgj 

O-2 1 L 1 40 1 35 1 25 1 43.4 1 7.2 1 0.4 1 7.8 ( 7.6 

NaHCOx 
C/N Estract 

Ratio P (PPX4) 
---- 

2.0 14 22.5 
0.6 11 3.9 
0.5 10 4.9 
- - 

Exchangeahle Cations l / - m.e./lOO gms 

CEC* Cal Mg m.e. IKlhTalT 
-l-l-l- l-I---I--- 

36.8 26.0 11.1 0.3 0.2 - 
34.3 24.6 14.1 0.3 0.2 - 
11.8 10.7 5.4 0.2 0.1 - 

*C.E.C. and eschangeable cations were determined using a 1:l ethanol to neutral, 1N ammonium acetate solution as the 
estractant. 
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FIGURE 40 FIGURE 41 

Soi1 profile of Medika loam. A Gleyed Mull Regosol 
developed on strongly calcareous silty alluvial 
sediments. Note the numerous dark-colored, buried, 

Landscape view of a Medika soi1 area along the 
Whitemouth River south of the town of Elma. 

former surface horizons. 

weak soi1 development on former surfaces. A 
representative soi1 profile of Medika series is 
described below: 

main problem in cultivating these soils is the 
high risk of flooding during wet seasons and 
local flooding during early spring runoff. 

L-H -2 to 0 inches, dark reddish brown to very dark 
brown (5YR3/2 to lOYR2/2, dry) moderately 
to weil decomposed litter; neutral: abruDt. 
smooth, lower boündary. 

_ , 

Ahgl-0 to 2 inches, light brownish grey (lOYR7/2, 
dry) loam; weak, fine granular, friable where 
moi&, soft where dry; neutral; moderately cal- 
careous; a few iron mottles; abrupt, wavy, lower 

MELEB SERIES 

boundary. 
Ahz2-2 to 12 inches, very thin alternate layers of dark 

grey (lOYR4/1, dry) clay and light grey (lOYR6/1, 
dry) loam to clay; strong, medium granular; 
friable when moist, hard when dry; neutral; 
calcareous; mottled; abrupt, wavy, lower bound- 

The Meleb series are poorly drained Rego 
Humic Gleysol soils developed on very strongly 
calcareous glacial till. These deposits range in 
texture from sandy loam to silty clay. Meleb 
soils occupy flat, poorly drained swales in the 
numerous moraines occurring throughout the 
area. They are sufficiently stony to severely 
hinder cultivation. 

Cgj --!&‘;o 30 inches, light brownish grey (2.5Y6/2 
dry) very fine sandy loam and dark grey (lOYR4/1: 
dry) loam; granular-like structure; friable when 
moist, hard when dry; mildly alkaline and very 
strongly calcareous; mottled. 

Mapping Units 
While no areas of Medika soils appear on the 

map, minor amounts are found in the alluvial 
land mapped along the Hazel Creek. 

Agriczdure 
The Medika series are among the most fertile 

soils in the area. They are suited to the 
production of a11 regionally adapted crops. The 

Meleb soils consist of a thin layer of fibrous 
to mucky peat overlying a thin, dark grey Ah 
horizon that is usually calcareous. In many 
places, this horizon tongues into the light grey, 
very strongly calcareous till. A description of 
a representative profile of Meleb series follows: 
L-H-S to 0 inches, dark greyish brown to black (lOYR4/2 

to 2/1, dry) moderately to well decomposed peat; 
neutral; abrupt, smooth, lower boundary. 

Ah -0 to 4 inches, very dark grey (lOYR3/1, dry) 
fine sandy loam; moderate medium granular; 
friable when moist, sticky when wet; mildly alka- 
line; clear, wavy, lower boundary. 

ACg4 to 7 inches, greyish brown (lOYR5/2, dry) fine 
sandy loam; moderate medium to coarse granular; 
friable when moist; sticky when wet; moderately 
alkaline and strongly calcareous; mottled; clear, 
wavy, lower boundary. 
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Ilor. 

Ah 
ACg 
cg2 

TABLE 38 

Analysis of Meleb Loam 

Meehanical An&is dis- 
Depth ---- turc 
Inches Test. % 1/3 PH 

Clsss Sand s% C2Y Atm. 
-- ----- 

8-O 
o-4 lGL 65 

- 157.2 7.1 
Ïi 17 20.0 7.4 

4-7 FSL 67 13.2 7.7 
9+ FSL 52 12.3 7.8 

Cond. 
nmhos, 

cm 

0.4 
0.5 

NaHC03 
Extraet 

P (PPM 

13.4 

;:i 
- 

Exchangeable Cations 
m.e./lOil gms 

* C.E.C. and exchangeable cations were determined using a 1:l ethanol to neutral, 1N ammonium acetate extracting solution. 

Cg1 -7 to 9 inches, white (2.5Y8/2, dry) fine sandy loam; 
massive to weak, coarse granular-like structure; 
friable when moist, sticky when wet; moderately 
alkaline and very strongly calcareous; mottled; 
clear, wavy, lower boundary. 

Cg2 -9 inches plus, pale yellow (2,5Y8/4, dry) loam; 
massive to weak, medium granular-hke structure; 
friable when moi&, sticky when wet; moderately 
alkaline and very strongly calcareous; mottled. 

Mapping Unik 
Meleb Series (5,400 acres) 
Areas consisting dominantly of Meleb soils 

and minor areas of Fyala till substrate, Bal- 
moral till substrate, Foley till substrate and 
Malonton till substrate phase soils. 

Meleb-Shallow Peut Conaplex (300 acres) 
Areas containing equal portions of Meleb 

and Shallow Peat soils in which the individual 
soils are too small to be shown on the soi1 map. 
This complex occurs along the margin of Deep 
Peat soils and adjacent to the moraines in the 
area. 

Piney-Meleb Complex (15,530 acres) 
See Piney series. 

Agriculture 
Nearly a11 of the Meleb soils are in their 

native state. These soils are unsuitable for 
cultivation, because of poor drainage, stoniness, 
high frequency of local flooding and a low 
content of available phosphorus. Since most 
of Meleb soils occur in ridge and swale terrain, 
improvement in surface drainage is very 
difficult . 

MIDDLEBRO SERIES 
The Middlebro series are imperfectly drained, 

Gleyed Dark Grey Wooded soils developed on 
a thin mantle of weakly calcareous lacustrine 
clay overlying very strongly calcareous silty 
sediments. The clay overlay varies in thick- 

ness from 6 to 30 inches, but is usually 15 to 20 
inches thick. The underlying sediments are 
usually stratified and range in texture from 
loam to clay. These soils occur on level to 
irregular, very gently sloping terrain along the 
Winnipeg River. Surface and internal drain- 
age is slow. 

In their native condition, Middlebro soils 
have a thin leaf and forb iayer that grades 
abruptly into a platy structured, iron stained 
Ae horizon. Unlike most Dar-k Grey Wooded 
soils, these soils usually do not have a prominent 
Ah horizon. In cultivated fields, however, the 
Ap layer is usually dark grey to grey in color 
and overlies a very thin remnant of the Aeg 
horizon. This soi1 has a relatively deep, well 
developed B horizon. A representative Mid- 
dlebro soi1 profile is described below: 

L-H -2 to 0 inches, brown to dark reddish brown 
(lOYR4/3 to 5YR3/2, dry) leaf, forb and grass 
litter; acid, abrupt, smooth, lower boundary. 

Ahe -0 to 1 inch, grey (lOYR5/1., dry) silty clay, 
moderate coarse granular; friable when moist, 
soft when dry; medium acid; abrupt, broken 
boundary. 

Aez -1 to 5 inches, light grey (lOYR7/2, dry) silty 
clay loam; moderate, coarse platy to coarse 
granular; friable when moist, soft when dry; 
mottled; slightly acid; clear, wavy, lower 
boundary. 

Btg -5 to 14 inches, very dark greyish brown (IOYR 
3/2, dry) clay; massive breaking readily to 
strong, fine blocky; very firm when moist, very 
hard when dry; n-on stained; slightly acid; 
clear, wavy, lower boundary. 

IIBCkz-14 to 20 inches, greyish brown (lOYR5/2, dry) 
silty clay; strong coarse granular; very firm 
when moist, hard when dry; mildly alkaline 
and strongly calcareous; iron stained; gradual, 
wavy, lower boundary. 

IICkz -20 inches plus, very pale brown to white 
(lOYR7/3 to 8/2, dry) stratified clay and silt 
loam; massive breaking to moderate coarse 
platy structure in the clay layers and moderate 
coarse granular structure in the silt layers; 
firm when moist, hard when dry, moderately 
alkaline and very strongly calcareous. 
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TABLE 39 

Analysis of Middlebro Clay 

Depth 
H0r. Inches 

-- 
L-H 2-O 
Ahe o-1 
Aez 1-5 
Btz 5-14 
IIEEkgj 14-20 

IICkgj- 20+ 

Mechanieal Analysis 
% 

hfois- 

113 pH mmhos 

sic sic 8 8 ii ii 48 48 
8iCL 8iCL 11 11 52 52 37 37 

C C 4 4 29 29 67 67 

Sic Sic 3 3 45 45 52 52 
C C 7 7 35 35 58 58 

- - 
49.4 5.8 
30.7 6.1 

37.5 6.4 
30.0 7.6 
28.1 7,s 

26.2 
39.1 - 

- 
15.5 

26.2 
10.1 
- 

- 
I I I 

- 
51.3 

24.4 
36.8 

23.7, 
14.4' 

- 
23.2 

10.7 

16.4 
12.2 

9.9 

Eachanpeable Cations 
m.e./lOO gms 

Mg K Na H 
---- 

- - 
16.9 2< 0.3 7.1 

7.6 1.1 0.2 3.6 
16.4 1.5 0.3 2.0 

10.8 0.6 0.2 - 
7.7 0.4 0.3 - 

*C.E.C and exchangeable cations determined by using a 1:l ethanol to neutral, 1N ammonium acetate solution as the 
extractant. 

Mapping Units 
Middlebro Series (6,120 acres) 
Areas consisting dominantly of normal 

Middlebro soils and small included areas of 
Lorteau, Framnes and Tarno soils. 

Agriculture 
Middlebro series are moderately productive 

agricultural soils. Their chief management 
problems are slow surface drainage and difficult 
tillage because of fine textures. Beneficial 
effects on soi1 fertility and tilth are commonly 
obtained when legumes are included in the 
cropping system. Crops grown on these soils 
respond to phosphate fertilizers. Moisture 
deficiency in these soils during the growing 
season is rare and, therefore, summerfallowing 
for moisture conservation IS of questionable 
value. With good management, continuous 
cropping on these soils cari be considered. 

MORRIS SERIES 

The Morris series are imperfectly drained, 
Gleyed Black Solonetz soils developed on 
weakly calcareous lacustrine clay. These soils 
occur mainly in the Winnipeg Lake Terrace 
Area and in scattered areas along the White- 
mouth River. The topography is smooth to 
in-r;::; level. Runoff and interna1 drainage 

The normal Morris soi1 profile has a 4 to 8 
in+, very dark grey, strongly granular Ah 
horizon. This horizon grades into a very dark 
greyish brown to black, columnar, textural B 
horizon, 8 to 12 inches deep, which is very 
plastic and dries into extremely hard massive 
clods. Immediately below this horizon is a 
massive dark greyish brown C horizon with 
gypsum and lime carbonate concretions. A 

FIGURE 42 

Soi1 profile of Morris clay. A Black Solonetz developed 
on lacustrine clay. Note the very dark, massive 

structured “B” horizon. 

representative Morris soi1 profile is described 
below : 
L-H -2 to 0 inches, brown to very dark brown (lOYR4/3 

to 2/2, dry) moderately to well decomposed leaf, 
forb and grass litter; neutral. 

Ah -0 to 4 inches, dark grey to very dark grey 
(lOYR4/1 to 3/1, dry) clay; strong fine to medium 
granular; firm when moi&., hard when dry; 
medium acid; clear, irregular, lower boundary. 

Bntz <l;; 18 inches, very dark grey (lOYR3/1, dry) 
; massive breakmg to moderate, coarse 

columnar in the Upper portion of the horizon, 
columns break to strong medium blocky; very 
firm when moist, very hard when dry; neutral; 
gradual, irregular, lower boundary. 
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Hor. 

LH 
Ah 
Bntgj 
BC$j 
CM 

Depth 
Inches 

2-O 
o-4 

4-18 
15-26 
26+ 

TABLE 40 

Analysis of Morris Clay 

Mechanicsl Analyak ML 
---- tue Cond. % % 
Test. % % 

C& A& 
PH 

Glass Sand Sik 
mmhos/ C&OS Gc”. 

cm Equiv. 
T0$1 

------- 
E G zo - 6 82.5 43.6 5.8 6.7 0.7 0.2 - 4.8 1.3 0.5 1.6 

c 7 12 81 42.8 6.7 0.2 6.8 0.5 0.1 
c 5 20 75 39.2 7.7 0.3 11.6 - - 
c 3 19 78 38.2 7.9 1.6 11.2 - - 

C/^i’ 
Ratio 

3 
3 
5 

Exchangeable Cations 
NaHCOs me./100 gms 
Extraet ---- 

P (PPM) ” -&-- Mg K Na H 
--- --- 

38.0 
20.3 53.8 2;s 17-I 1.8 0.z 4.8 

3.7 44.4* 17.8 22.0 0.9 0.3 1.3 
- 33.9* 14.8 la.7 0.7 0.5 - 
- 40.3* 12.3 23.8 0.3 0.5 - 

*C.E.C. and exchangeable cations were determined using a 1 :l ethanol to neutral, 1N ammonium acetate solution as the 
extractant. 

BCkgT-18 to 26 inches, very dark greyish brown 
(lOYR3/2, dry) clay; massive breaking to strong 
medium blocky; very firm when moist, very hard 
when dry; mildly alkaline and moderately cal- 
careous; gradual, irreguiar, lower boundary. 

Cki -26 inches plus, greyish brown to dark greyish 
brown (2.5Y4/2 to 5/2, dry) clay; massive; firm 
when moist, very hard when dry; moderately 
alkaline, contains lime carbonate concretions and 
some gypsum crystals; mottled. 

Mapping Units 
Morris Suies (14,650 acres) 
Areas containing Morris soils and small areas 

of Peguis, Thalberg and Osborne soils. 

Agriculture 
These are productive agricultural soils with 

some management. problems. The chief prob- 
lems are poor surface drainage and poor tilth 
because of fine textures. Tillage is difficult 
and is usually restricted to periods when the 
soils are at a desirable level of moisture. Seed 
germination is often retarded by low soi1 
temperatures in the spring and by poor seed 
bed preparation. Beneficial effects on soi1 
fertility and tilth are usually obtained when 
legumes are included in the cropping program. 
Cereals grown on these soils generally respond 

to additions of phosphate and nitrogen ferti- 
lizers. Soi1 moisture is usually adequate for 
continuous cropping, provided weeds are con- 
trolled and adequate plant nutrients are 
supplied. 

OSBORNE SERIES 

The Osborne series are poorly drained Rego 
Humic Gleysol soils developed on moderately 
to strongly calcareous lacustrine clay. The 
clay deposits may be underlain by a very 
strongly calcareous, loam to clay loam, glacial 
till substrate within 30 inches of the surface. 
These soils occupy flat, poorly drained areas 
that occur along the margins of organic soils 
adjacent. to the Whitemouth and Winnipeg 
rivers and in numerous depressional areas found 
throughout the area. Surface and interna1 
drainage is very slow. Scattered surface stones 
occur on the areas of the till substrate phase. 

The Osborne soils have less than 6 inches of 
organic material on the surface, are underlain 
by a thin, very dark grey to black A horizon 
that is usually massive structured and often 
calcareous. The A horizon tongues into the 
olive grey C horizon that. is calcareous and may 
contain lime carbonate and gypsum concretions. 

TABLE 41 

Analysis of Osborne Clay 

Mechanical Analysis Iv&- Eschangeable Cations 
Depth ---- turc Cond. NdlC03 m.e./lOO gms 

HiX. Inches Test. 
Glass Sa?d sk CEy 2:. 

pH mmhos/ Ca&3 0:. T;a( C/N Crtrsct CEC -- ~-- 
cm. Equiv. C Rat,io P (PPW m.c. CS Mg Ii Na H 

------------ --~ 
L-H 2-o 97.3 6.4 2.6 1.5 21.8 1.7 13 66.5 - - - - - - 
Ah o-s c 3 G Ll 50.2 7.1 1.9 0.5 1.7 0.1 17 1.5 41.6.p 16.5 27.2 1.0 0.8 - 
cg S-24 C 2 17 81 44.0 7.9 2.7 17.0 0.3 0.02 15 1.3 34.8.~ 12.9 27.6 0.8 0.8 - 

“Cation exchange capacity and exchangeabIe cations mere determined by using a 1:l ethanol to neutral, 1N ammonium 
acetate solution as the extractant. 
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A representative soi1 profile of Osborne series is 
described below : 
L-H-2 to 0 inches, yellowish brown to very dark bron-n 

(lOYR5/4 to 2@, dry) partially to well decomposed 
sod mat; slightly acid, abrupt, smooth, lower 
boundarv. 

Ahg-0 to 8 inches, dark grey (5Y4/1, dry) clay; massive, 
breaking to moderate medium granular; very 
plastic and sticky when wet, firm when moist; 
neutral in reaction; clear, irregular, lower boundary. 

Cg -8 to 24 inches, olive grey (5Y5/2, dry) clay; massive; 
very plastic and sticky when wet, very hard Rhen 
dry; moderately alkaline and strongly calcareous; 
strongly mottled. 

Mapping Un& 
Osborne Series (17,830 acres) 
Areas consisting dominantly of Osborne soils 

and minor areas of Fyala and Red River soils. 

Osborne Till Substrate Phase (1,730 acres) 
Osborne soils in which a very strongly cal- 

careous, stony, glacial till occurs within 30 
inches of the surface. These are recognized by 
scattered stones on the surface. The substrate 
has not affected soi1 development in these 
poorly drained areas. 

Agriculkue 
These soils require adequate surface drain- 

age to be productive. Lack of surface and 
interna1 drainage and poor tilth are the chief 
problems in managing these soils. In wet years, 
water-logging and local flooding is severe. 

Improvement in tilth of the soi1 and increase 
in yields of cereals are attained by a cropping 
sequence including legumes. Continuous crop- 
ping is feasible if weeds are controlled and 
adequate plant nutrients are supplied. 

PEGUIS SERIES 

The Peguis series consists of imperfectly 
drained Gleyed Dar-k Grey soils developed on 
thin, weakly to moderately calcareous lacustrine 
clay. The clays are usually underlain by a 
very strongly calcareous glacial till substrate 
within 30 inches of the surface. The Peguis 
soils occur in small scattered areas throughout 
the South-Eastern and Winnipeg Lake Terrace 
areas. The topography is usually smooth to 
irregular gently sloping. Runoff and interna1 
drainage are moderately slow. Scattered stones 
that occur on areas of the till substrate phase 
do not hinder cultivation. 

The Peguis soils are slightly degraded as 
evidenced by blotching in the A horizon and a 
textural B horizon. The A horizon tongues 
down through the B horizon and into the 
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massive clay C horizon. A representative pro- 
file of Peguis clay is described below: 
L-H -2 to 0 inches, brown to black (lOYR4/3 to 2/1, 

dry) partially to well decomposed leaf litter; 
neutral; abrupt, smooth, lower boundary. 

Ahe -0 to 4 inches, dark grey (lOYR4/1, dry) clay; 
strong, coarse granular; very fïrm when moist, 
very hard when dry; medium acid; clear, ir- 
regular, lower boundary. 

Btgl -4 to 8 inches, very dark grey (lOYR3/1, dry) 
clay; strong fine blocky; very firm when moist, 
very hard when dry; slightly acid; clear, irregular, 
lower boundary. 

Btz2 -8 to 28 inches, very dark grey to very dark greyish 
brown (lOYR3/1 to 3/2, dry) clay; weak, medium 
columnar breaking to strong medium to coarse 
blocky; very firm when moist, very hard when 
cl~I~~-~e$ral; mottled; gradual, nregular, lower 

BCkz-28 to 36 inches, dark greyish brown (lOYR4/3, 
dry) clay; strong medium to coarse blocky; very 
firm when moist, very hard when dry; mildly 
alkaline and moderately calcareous; mottled; 
graduai, irregular, lower boundary. 

Ckz -36 to 48 inches! dark greyish brown (2.5Y4/2, 
dry) clay; massive breaking to strong medium 
blocky structures; very firm when moist, very 
hard when dry; mildly alkaline and moderately 
calcareous; iron and lime carbonate concretions 
are present. 

Mapping Units 
Peguis Till Substrate Phase (5,610 acres) 
Areas of Peguis soils in which a substrate of 

very strongly calcareous, stony, glacial till 

FIGURE 43 
Soi1 Profile of Peguis clay. A Gleyed Dark Grey de- 
veloped on moderately to strongly calcareous lacus- 
trine clay with very S;~~~IX& calcareous glacial till 

72 



SOILS OF THE LAC DU BONNET AREA 

Depth 
Hor. Inches 

-- 
LH 2-o 
Ahe o-4 
Btgjl 4-s 
Btz2 S-28 

BCkgj 28-36 
Ckgj 36-48 

----- 

c c 6 6 21 21 
- 117.4 
73 

117.4 
73 46.9 46.9 

C c 5 12 5 12 83 83 48.6 48.6 

c C 6 13 6 13 81 81 42.5 42.5 
C c 4 17 4 17 79 79 46.9 46.9 

C c 3 14 3 14 83 83 47.1 47.1 

TABLE 42 

Analysis of Peguis Clay 

Cond. 
pa mmhos 

om -- 
7.1 - 
5.9 - 
6.1 - 
6.9 - 
7.8 1.6 
7.7 3.9 

ca80 
Equiv. 

- 
- 

- 
- 

5.6 
13.5 

occurs within 30 inches of the surface. Scat- 
tered small stones occur on the surface of most 
areas. Minor included areas are Peguis, Pine 
Valley till substrate and Fyala soils. 

Agriculhre 
The Peguis soils are productive agricultural 

soils. They are well suited to grain and forage 
trop production. Local floodings or water- 
logging is a hazard in seasons of above average 
rainfall. 

PINE RIDGE SERIES 
The Pine Ridge series are well to rapidly 

drained, Grey Forested soils developed on 
weakly to moderately calcareous sandy out- 
wash deposits. These soils occur on the 
numerous sandy moraines that extend through- 
out the area mapped from Contour in the south 
to Victoria Beach in the north. The topog- 
raphy is level to irregular gently sloping. 
Native vegetation is dominantly jack pine. 

The Pine Ridge soils are developed on sandy 
deposits with a very low clay content and, 
consequently, the accumulation in the B horizon 
is usually very low. Frequently, the B horizon 
is developed in a thin grave1 lense comprised of 
decomposing dolostones coated with a film of 

0;. 
30.7 

4.0 
1.8 

1.2 
1.0 
0.2 

T$a1 cm 
Ratio 

-- 
2.1 15 
0.4 10 
0.2 9 

0.1 12 
0.1 10 
- - 

NaHCO, 
Extraet 

P (PPM) 

89.5 
37.4 

5.4 
2.0 
- 

- 

Excbangeable Cations 

CEC - 
m.e./100 gms --- 

me. Ca Mg K Na -- --- 

50.8 23.9 lL9 1.5 0.2 

49.7 21.5 16.6 1.4 0.6 
47.3 21.0 20.5 1.3 0.6 

- - - -- 

-l-l-l-l- 

- 
H - 

3.8 
2.4 
- 
- 

- 

- 

silt and clay. Very often, the B horizon is not 
continuous and the horizon appears as an Aej 
and Btj horizon. The Aej horizon is thick, 
often extending to 20 or more inches below the 
surface. The solum is slightly to medium acid 
in reaction and the C horizon calcareous. A 
Pine Ridge soi1 profile is described below: 
L-H-l to 0 inches, brown to very dark brown (lOYR4/3 

to 2/2, dry) partially to well decomposed pine 
needles and forb litter; strongly acid; abrupt, 
smooth, lower boundary. 

Ahe-0 to 2 mches, greyish brown to light greyish brown 
(lOYR5/2 to 6/2, dry) fine sand; loose; slightly acid; 
abrupt, wavy, lower boundary. 

Aej -2 to 7 mches, light yellowish brown (lOYR6/4, dry) 
fine Sand; loose; neutral; clear, wavy, lower bound- 

Bt -7’2 11 inches, yellowish brown (lOYR5/4 dry) fine 
Sand; weak, fine blocky; very friable when moist, 
soft when .$y; neutral; clear, wavy, lower boundary. 

BC -:O,;; 15 mches, brown (11I:‘R$5/3? dry) fine Sand; 
; mrldly alkalme; 

boundary. 
, rrregular, lower 

Ck -15 to 36 inches, white (lOYR8/2, dry) fine Sand; 
loose; moderately alkaline and strongly calcareous. 

Mapping Units 
Pine Ridge Serzès (1,020 acres) 
Areas consisting dominantly of Pine Ridge 

soils and small areas of Woodridge and Sandi- 
lands soils. 

TABLE 43 

Analysis of Pine Ridge Fine Sand 

Mechanical Amlysis 
% 

Mois- 

cm %Ec,i 
Ratio P (PPM: 
-- 

G 
34.9 

20 2;:: 
- 13.4 

4.9 

ZZZ 

I 

I 
_- 

- 

Exchangeable Catioas 

73 



SOILS OF THE LAC DU BONNET AREA 

FIGURE 44 

Soi1 profile of Pine Ridge fine Sand. Note the 
discontinuous “B” horizon. 

Agriculture 
Pine Ridge soils are not suitable for arable 

agriculture because they are infertile and very 
droughty. They have limited use for pastur- 
age, where jack pine forest is sparse. 

PINE VALLEY SERIES 
The Pine Valley series are imperfectly 

drained Gleyed Dark Grey Wooded soils 
developed on moderately to strongly calcareous 
lacustrine clay deposits. These deposits are 
frequently underlain by a very strongly cal- 
careous glacial till substrate within 30 inches 
of the surface. These soils occur in small 
scattered areas in the north-eastern section of 
the area mapped. The terrain on which these 

Depth 
Bol-. IUChSS 

-- 
LH 2-o 

Asgj o-2 

Btz 2-8 

BCkz 8-10 
IICkz 10-24 

ZZZ 
l 

TABLE 44 

Analysis of Pine Valley Till Substrate Phase 

Mechanical Andysis 
--- - 

,,a, 
- - - - 
CL 36 33 31 

c 21 20 59 
CL 40 24 36 
CL 37 27 36 

soils occur is usually level to irregular, very 
gently sloping. Surface runoff and interna1 
drinage is slow. Scattered surface stones occur 
in areas of the till substrate phase. 

The Pine Valley soils are characterized by 
thin Aez horizons and by a textural B horizon. 
Unlike most Dark Grey Wooded soils, t;.; 
seldom have a prominent Ah horizon. 
solum is usually mottled; slightly acid to 
neutral in the A and Upper B horizon. The 
lower portion of the B horizon is usually weakly 
calcareous. Tongues of dark colored clay 
occasionally extend down into the Cgj horizon. 
A representative Pine Valley till substrate 
phase profile is described below: 
L-H -2 to 0 inches, brown to very dark brown (lOYR4/3 

to 2/2, dry) partially to well decomposed litter; 
slightly acid; abrupt, smooth, lower boundary. 

Aez -0 to 8 inches, grey (lOYR5/1 to SQ, dry) clay 
loam; moderate medium platy; friable when 
moist, soft when dry; neutral; mottled; clear, 
wavy, lower boundary. 

Btz -2 to 8 inches, very dark grey to dark greyish 
brown (lOYR3/1 to 4/2, dry) clay; strong coarse 
granular to fine blocky; tim when moist, very 
hard when dry; mildly alkaline; mottled; clear, 
wavy, lower boundary. 

BCks-8 to 10 inches, dark greyish brown to greyish 
brown (lOYR4/2 to 2.5Y5/2, dry) clay loam; 
moderate fine blocky; firm when moist; very 
hard when dry; mildly alkaline and moderately 
calcareous; mottled; clear, wavy, lower boundary. 

IICk&-10 to 24 inches,Jight grey (5Y6/2, dry) clay loam; 
moderate medmm blocky-like structure; firm 
when moist, weakly cemented when dry; moder- 
ately alkaline and very strongly calcareous; 
mottled. 

Mapping Units 
Pine Valley Till Substrate Phase (10,020 
Acres) 
Pine Valley soils in which a very strongly 

calcareous, stony, glacial till occurs within 30 
inches of the surface. The depth of clay to the 

60.4 
24.9 
42.9 
25.8 
19.4 

PH 

6.6 

6.9 
7.5 
7.6 
7.9 

z 

c 
m 

_- 

- 

hd. 
das/ cm - 
- 
- 
- 
- 
1.5 

:aco, 0:. T$al c/N 
NaHC03 
Extraot 

Gquiv. C Ratio P (PPM) 
~---- 

- 13.2 1.1 13 22.5 

- 1.8 0.1 14 1.7 

- 0.7 0.07 10 0.1 
7.5 0.4 - - - 

32.8 - - - - 
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Lue. 
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24.0 

34.7 
17.9 

10.0 

= 
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JlX./lI 
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Ca e --- 

45.2 8.0 
18.0 4.6 

26.8 9.9 

20.6 7.0 
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0.1 
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- 
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0.1 
0.2 

0.2 
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- 
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Mapping Units 
Piney Series (15,530 acres) 
Piney soils including minor areas of Carrick 

and Meleb soils. 

Piney-Calienio Complex (13,390 acres) 
Complex areas of Piney and Caliento soils 

where the individual soils cannot be shown on 
the soi1 map at the scale used. In these level 
to irregular, very gently sloping areas, Piney 
soils occur on stony till ridges, while Caliento 
soils occur where a thin, usually 15 to 24 inches 
thick, sandy outwash overlies the till. Minor 
included areas are mainly Wintergreen, Carrick 
and Pine Ridge series. 

Piney-Meleb Complex (15,530 acres) 
Areas of low broad till ridges and narrow 

swales, in which the Piney soils occupy the 
imperfectly drained ridges and the Meleb soils 
the intervening swales. The ridges are oriented 
in a north-west to south-east direction. The 
Piney series occupy approximately two-thirds 
of the land area in this complex. Small 
included areas of Carrick, Peguis till substrate 
and Fyala till substrate soils occur in this 
complex. 

Agriculture 
The Piney soils are seriously limited for 

agricultural use by stonines+, relatively low 
fertility and water-logging m wet seasons. 
These problems hinder tillage and reduce 
yields. However, these soils cari become pro- 
ductive by removing excess surface stones, 
fertilization and maintaining adequate surface 
drainage. Yields of annual grains are im- 
proved when grown in a cropping sequence 
including legumes for hay or seed. The soils 
are well suited for alfalfa and alfalfa-grass 
forage production provided phosphate fertilizers 
are applied. 

TABLE 

PLUM RIDGE SERIES 
The Plum Ridge series are imperfectly 

drained Gleyed Carbonated Rego Black soils 
developed on very strongly calcareous medium 
textured lacustrine deposits. These deposits 
range in texture from loamy fine sand to silt 
loam and are often stratified, commonly becom- 
ing coarser with depth. The deposits are often 
underlain by a weakly calcareous clay or by 
an extremely calcareous glacial till substrate 
within 30 inches of the surface. These soils 
are found in small areas scattered throughout 
the southern and central sections of the area. 
The topography is normally smooth to ir- 
regular level. Runoff is slow and interna1 
drainage is often impeded by a high ground- 
water table. Scattered stones occur on areas 
of the till substrate phase. 

The Plum Ridge soils consist of a thin, very 
dark grey A horizon that grades through a 
brownish grey transitional horizon into light 
grey to pale yellow extremely calcareous parent 
material. These soils are usually calcareous in 
the A horizon and are strongly calcareous and 
mottled in the AC and C horizons. A repre- 
sentative profile description of Plum Ridge silt 
loam is given below : 
Ah -0 to 8 inches, very dark grey (lOYR3/1, dry) 

silt loam; moderate fine to medium granular; 
friable when moist, soft when dry; mildly alkaline 
and calcareous; clear, wavy, lower boundary. 

ACk&-8 to 12 inches, dark grey to grey (lOYR4/1 to 
6/1, dry) silt loam; weak, fine to medium granular; 
friable when moist; weakly cemented when dry; 
moderately alkaline and extremely calcareous; 
mottled; clear, irregular, lower boundary. 

Cks -12 to 24 inches, pale yellow to white (2.5Y7/4 to 
8/2, dry) silt loam; weak, medium granular 
structure; friable when moist, moderately alkaline 
and extremely calcareous; mottled. 

Mapping Units 
Plum Ridge Series (1,380 acres) 
Areas consisting dominantly of normal Plum 

Ridge soils with minor areas of Plum Ridge 

46 

Ah O-8 SiL 23 72 5 28.1 7.6 0.6 20.5 4.1 0.4 10 3.5 27.5 17.4 9.4 0.6 0.1 - 
ACljj 8-12 SiL 34 41 25 22.6 8.0 0.3 46.3 1.3 0.1 13 2.2 11.3 8.7 6.0 0.3 0.1 - 
Ckgj 12-24 SiL 3 75 22 25.6 8.1 0.2 54.2 0.3 - - - 9.0 5.8 6.3 0.3 0.1 - 

*Cation exchange capacity and exchangeable cations were determined using a 1 :l ethanol to neutral, lN ammonium acetate 
solution as the extractant. 
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FIGURE 46 

Soi1 profile of Plum Ridge silt loam. A Gleyed 
Carbonated Rego Black developed on extremely 

calcareous silty sediments. 

substrate phase, Lakeland, Foley and Balmoral 
soils. 

Plum Ridge Clay Substrate Phase (640 acres) 
Plum Ridge soi& in which a weakly cal- 

careous lacustrine clay substrate occurs within 
30 inches of the surface. Solum development 
is confined to the overlying silty sediments. 
The clay substrate impedes interna1 drainage 
causing a wetter regime in these soils than in 
normal Plum Ridge soils. 

Plum Ridge Till Substrate Phase (470 acres) 
Plum Ridge soils in which extremely cal- 

careous, stony, glacial till occurs within 30 
inches of the surface. The substrate is similar 
in texture to the overlying silty sediments, 
however, this compact sub-surface layer may 

FIGURE 47 

Landscape view of Plum Ridge soils showing level 
topography and limey patches in a cultivated field. 

impede interna1 drainage. Scattered stones 
occur on the surface of these soils. 

Agriculture 
The Plum Ridge soils are productive agri- 

cultural soils. However, the soils are thin, 
have a low organic matter reserve and are 
subject to water-logging during wet seasons. 
Continuous cropping to cereals, rap, flax and 
forage is feasible on these soils, promded weeds 
are controlled and adequate plant nutrients 
are supplied. 

RED RIVER SERIES 
The Red River series are imperfectly drained 

Gleyed Rego Black soils developed on weakly 
calcareous lacustrine clay. In places, these 
deposits are sometimes underlain by a very 

TABLE 47 

Analysis of Red River Clay 

HIX. 

AP 
ACZ 
Ckz 

Exchangeable Catiom 
m.e./lOO gms 

CEC - ---- 
m.e. Ca Mg K Na H 

--- --- 
56.3 30.0 24.6 1.2 0.2 2.0 
50.3 25.9 23.7 1.3 0.2 1.4 

40.2 - - - - - 



strongly calcareous, stony, glacial till within 
30 inches of the surface. A number of small 
areas occur in the southern and central locations 
of the area mapped. Topography is smooth 
and level. Surface runoff and interna1 drainage 
is slow. Scattered stones occur on the surface 
of the till substrate phase areas. 

The Red River soi1 profile has a moderately 
deep, very dark grey, neutral, strongly granular 
Ah horizon that grades gradually and irregularly 
through a deep transitional AC horizon into a 
massive, grey C horizon. Tongues of dark 
colored clay extend down into C horizon. A 
cultivated Red River soi1 profile is described 
below : 
Ap -0 to 5 inches, very dark grey to black (lOYR3/1 to 

2/1, dry) clay; massive breaking to moderate, fine 
granular; very firm when moist, hard when dry; 
neutral; abrupt, smooth, lower boundary. 

AC&5 to 12 inches, dark grey (lOYR4/1, dry) clay; 
massive breaking to moderate, fine granular; very 
firm when moist, hard when dry; neutral; gradua], 
irregular, lower boundary. 

Ckz-12 inches plus, light grey to light brownish grey 
(2.5Y7/2 to 6/2, dry) clay; massive breaking to 
fine blocky-like structure; very firm when moist, 
very hard whendry ; mildly alkaline and moderately 
calcareous. 

Mapping Units 
Red River Series (1,980 acres) 
Areas consisting dominantly of normal Red 

River soils with minor areas of Osborne and 
Peguis soils. 

lied River Till Substrate Phase (1,000 acres) 
Red River soils in which a stony, very 

calcareous till substrate occurs within 30 inches 
of the surface. Soi1 profile development is 
usually confined to the clay layer. The soils 
are found on gently sloping terrain and, con- 
sequently, allow more rapid surface runoff than 
is normal for Red River soils. Scattered small 
stones occur on the surface of these soi1 areas. 

Agriculfure 
The Red River series are good agricultural 

soils with moderate problems of drainage and 
tilth. They are subject to water-logging and 
local flooding during very wet seasons and are 
difficult to till when wet or very dry. Fine 
textures and imperfect drainage limit their use- 
fulness for root crops, due to harvesting 
problems. Beneficial effects on fertility and 
tilth are obtained when a legume is introduced 
into the cropping system. Continuous crop- 
ping to cereals and forage crops is feasible on 
these soils, provided weeds are controlled and 
adequate fertilizers are supplied. 

Sor~s OF THELACDUBONNETAREA 

RICHER COMPLEX (5,250 acres) 
The Richer complex consists of rapidly to 

imperfectly drained Grey Wooded and Podzol 
soils developed on extremely bouldery and 
stony, coarse to moderately coarse textured, 
strongly water-worked morainic deposits. This 
complex contains the stony phases of the Sandi- 
lands, Woodridge, Woodridge till substrate 
phase, Pine Ridge, St. Labre, Lonesand, 
Wintergreen, Caliento, Sirko and Sirko till 
substrate phase series. The topography is 
irregular, gently sloping to moderately sloping. 
These stony soils are associated with the numer- 
ous sandy morainic ridges that occur in the 
central and north-west sections of the area 
mapped. Native vegetation on the rapidly 
drained sites is dominantly jack pine; about 15 
percent of the area is covered with a mixture of 
aspen, some white spruce, jack pine, birch and 
balsam fir on the moderately well to imper- 
fectly drained sites. 

Agriculture 
The areas of Richer complex have no a$;; 

cultural value due to excessive stoniness. 
soils are coarse textured, low in fertility and 
have a low water-holding capacity. 

These areas are moderately productive for 
such softwoods as jack pine and red pine. 

FIGURE 48 

Landscape view of Richer Complex showing the 
extremely stony condition of these areas. 
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ROCK (51,350 acres) 
Barren, granitoid rock outcrop areas were 

mapped as rock. These areas occur in the 
rugged terrain of the Precambrian drift plain 
located on the east side of the area mapped. 
The outcrops become less prominent and fewer 
westward because of thicker drift deposits and 
the occurrence of overlying sedimentary rock. 
The outcrops have only a sparse and scrubby 
caver of jack pine, birch, balsam fir and aspen 
rooted in rock crevices and slight depressions 
containing a few inches of rock debris and 
organic matter. The rocks are of Precambrian 
age, consisting mainly of acidic intrusive rocks 
such as granite, granodiorite and quartz 
diorite and to a lesser extent pegmatite, 
quartz-feldspar 1 porphyry, gneisses, schists, 
sedimentary and volcanic rocks. 
Agriculfure 

Areas of rock outcrop have no agricultural 
value. However, their rugged, treed terrain 
and numerous lakes have considerable value for 
recreational development. 

FIGURE 49 

ST.LABRESERIES 
The St. Labre series are well drained Orthic 

Grey Wooded soils developed on 6 to 30 inches 
of outwash sand overlying moderately to very 
strongly calcareous loam to clay textured 
lacustrine or till deposits. The surface layer 
ranges from a sandy to loamy sand and averages 
about 15 to 24 inches in thickness. These soils 
occur on irregular, very gently sloping topog- 
raphy, associated with the numerous sandy 
morames found throughout the area mapped. 

Soi1 profile of St. Labre fine Sand. An Orthic Grey 
Wooded developed on a thin sandy mantle overlying 

stony, extremely calcareous glacial till. 

loam till. A representative profile of St. 
Labre series is described below : 

L-H-l to 0 inches, pale brown to very dark brown 
(lOYR6/3 to 2/2, dry) partially to well decomposed 
leaf, twig and herb litter; medium acid; abrupt, 
smooth, lower boundary. 

St. Labre soils have a thin, partially humified 
L-H horizon; a thick light grey to grey Ae 
horizon withm the sand overlay and a thin, 
moderately developed textural B horizon in the 
fine textured substrate. The C horizon usually 
consists of extremely calcareous Ioam to clay 

Ael-0 to 2 inches, light grey (lOYR7/2, dry) fine Sand; 
loose; strongly acid; dear, smooth, lower boundary. 

Ae2-2 to 17 inches, very pale brown (lOYR7/3, dry) 
fine Sand; loose; slightly acid; clear; wavy, lower 
boundary. 

AB -17 to 26 inches, light yellowish brown (lOYR6/4, 
dry) fine Sand; weak, fine granular; very friable 
when moist, soft when dry; neutral; abrupt, smooth, 
lower boundary. 

TABLE 48 

Analysis of St. Labre Fine Sand 

I I MechanidAnalysis 

L-H 1-o 
FS ii 3 2 

88.8 5.7 - - 33.0 1.3 31.7 
Ael o-2 3.2 5.5 - - 0.7 0.02 35 7.6 3.8 2-l 0.8 0; 0; 2; 
Ae2 2-17 FS 95 3 

4 7 

2.2 6.6 - - 0.1 0.01 10 21.0 2.0 1.4 0.9 0.1 0.1 1.0 

i? 26-28 17-26 LFS FS 89 94 fi 3.5 6.4 6.7 7.5 - 0.4 3-l t: :‘:: 10 11.8 18.9 2.6 5.3* 5.3 1.5 1.1 1.0 0.1 0.2 0.1 0.1 1.8 - 
IIC 28-36 L 37 38 25 16.9 7.9 0.3 43.3 0:2 - 0 6.2 6.4* 7.5 3.1 0.2 0.1 - 

*Cation exchange capacity and exchangeable cations determined by using a 1 :l ethanol to neutral, 1N ammonium acetate 
solution as the extractant. 
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Bt -26 to 28 inches, dark yellowish brown to yellowish 
brown (lOYR5/4 to 6/4, dry) gravelly loamy fine 
Sand; weak, medium subangular blocky; friable 
when moist, soft to slightly hard when dry; mildly 
alkaline; abrupt, smooth, lower boundary. 

IIC -28 to 36 inches, light brownish grey (2.5Y6/2, dry) 
loam; strong, fine blocky-like structure; firm when 
moist, hard to somewhat cemented when dry; 
moderately alkaline and extremely calcareous. 

Mapping Units 
St. Labre Series (15,510 acres) 
Areas consisting dominantly of normal St. 

Labre soils with minor areas of Pine Ridge and 
Carrick series. 

Agriculture 
The St. Labre series are not productive 

agricutural soils. They are coarse textured, 
low in water-holding capacity and low in avail- 
able plant nutrients and organic matter. They 
are also very susceptible to wind and water 
erosion. They are not generally suitable for 
annual grain crops, however, good crops of 
alfalfa and alfalfa-grass cari be produced, pro- 
vided that adequate plant nutrients are sup- 
plied. These soils are likely to be deficient in 
phosphorus, nitrogen, potassium and probably 
sulphur. 

ST. NORBERT SERIES 
The St. Norbert series are moderately well 

drained Orthic Dark Grey soils developed on 
moderately to strongly calcareous lacustrine 
clay. These soils are found on the crests of low 
clay ridges adjacent to stream channels, where 
drainage is better than on similar sites further 
removed from stream channel. Although St. 
Norbert soils have been mapped extensively 
further south in the Red River Plain, only small 
areas are found along Devil’s Creek and the 
Brokenhead River in the Lac du Bonnet area. 
Surface runoff is moderately slow and interna1 
drainage is slow. 

These soils are characterized by a thin leaf 
mat; a thin, grey to dark grey A horizon that is 
slightly acld and strongly granular. The under- 
lying B horizon is 12 to 24 inches thick, slightly 
acid, distinctly coarse prismatic in the Upper 
portion to mildly alkaline in reaction and 
massive in structure in the lower portion. The 
olive grey C horizon is massive, alkaline in 
reaction and contains tongues of dark colored 
clay and some lime carbonate concretions. A 
description of a representative St. Norbert soi1 
profile is given below: 

L-H-l to 0 inches, pale brown to very dark brown 
(lOYR6/3 to 2/2, dry) partially to well decomposed 
leaf and forb litter; slightly acid; abrupt, smooth, 
lower boundary. 

Ahe -0 to 3 inches, grey to dark grey (lOYR5/1 to 4/1, 
dry) clay ; strong, fine to medium granular becoming 
somewhat platy near its lower boundary; firm 
when moist, hard when dry; medium acid; clear, 
wavy, lower boundary. 

AB -3 to 4 inches, dark grey to dark brownish grey 
(lOYR4/1 to 4/2, dry) clay ; strong, fine subangular 
blocky; firm when moist, hard when dry; slightly 
acid; clear, wavy, lower boundary. 

Btl 4 to 10 inches, dark brownish grey (lOYR4/2, dry) 
clay; moderate, coarse prismatic breaking to strong 
fine blocky; firm when moist, very hard when dry; 
slightly acld; gradua& wavy, lower boundary. 

Bt2 -10 to 18 inches, dark brownish grey (lOYR4/2, dry) 
clay; massive breaking to strong fine to medium 
blocky; firm when moist, very hard when dry; 
neutral; gradual, irregular, lower boundary. 

BC -18 to 24 inches, light brownish grey (2.5Y6/2, dry) 
clay; massive breaking to weak, coarse granular; 
firm when moist, very hard when dry; mildly 
alkaline; gradual, irregular, lower boundary. 

Ck -24 to 36 inches, olive grey (5Y5/2, dry) clay; 
massive breaking to medium blocky-hke structure; 
firm when moist, very hard mhen dry; contains 
light grey lime concretions; weakly calcareous; 
clear, wavy, lower boundary. 

Ck&36 to 72 inches, olive grey to light olive grey clay 
(5Y5/2 to 6/2, dry) clay; massive; firm when moist, 
very hard when dry; mlldly alkaline; contains lime 
carbonate concretions and some mottles. 

TABLE 49 

Analysis of St. Norbert Clay 

HOT. 

L-H 
Ahe 
Btl 
Bt2 
BC 
Ck 
Ckgj: 

Inches - 

ts 
~- 

1-o - 

,-1, ?ic 
10-18 c 
18-24 c 
24-36 c 
36-72 C 

1 Depth 1 Meohanical Andy& 

6 s 48 
98.2 
37.5 

7 71 41.1 
4 2: 76 52.1 

17 77 49.5 
3” 16 81 48.4 
7 19 74 42.9 

PH 

E 
6:4 
6.5 
7.7 
7.7 
8.4 

ro$al C/h’ 

1.8 15 
0.2 19 
0.1 14 

;:& ? 
0.06 - 
0.04 - 

“my 
1oog 

3x5 
43.0 
49.1 

44.5 
29.4 
- 

_- 

- 

Ca 

18.0 
16.7 
15.8 

- 
25.6 
19.1 

13.0 
20.1 
30.1 

27.1 
26.1 

0.6 
1.0 
0.9 
- 
1.0 
0.3 
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TABLE 50 

Analysis of Sandilands Fine Sand 

IMechanical Andy& M%- 

Hor. 
Dept.h ---- turc 
Inches Text. 

Clasa szl ST2 ,,a, 
1/3 PH 

Atm. 

------ L-H x-0 - 32.6 
o-2 ii 6 -i 6.8 

4.5 

2-4 Fi 94 
5.7 
6.1 

ci' 18-60 4-18 FS FS 100 97 - - 6.2 
6.1 

Sandilands-Lonesand Complex (1,450 acres) 
Areas of Sandilands and Lonesand soils too 

small to be shown separately on the soi1 map 
at the scale used. These are areas of low, 
irregular, gently sloping sand dunes in the 
Stead-Bel Air district. Sandilands series occur 
on the rapidly drained low knolls and the Lone- 
sand series are on the imperfectly drained level 
positions. Minor included areas are Kerry 
series. Dominant vegetative caver is jack pine 
on the dry sites and jack pine mixed with aspen 
on the more moist sites. 

Sandilands- Woodridge Complex (14,870 acres) 
.A complex of Sandilands and Woodridge 

serres on irregular, gently sloping, sandy out- 
wash and stratified sand and grave1 beach 
deposits. The Sandilands series occupy the 
relatively thick sandy outwash and the Wood- 
ridge series the stratified beach deposits. 
Native vegetation is normal jack pine forest. 

Agriculture 
These soils have very serious limitations 

restricting their use for cultivated crops or 
pasture. The major limitations are coarse 
textures, low organic matter, low available 
plant nutrient status and low water-holding 
capacity. Their value as pasture is limited by 
the lack of desirable grass and forb species and 
by tree density. 

SAND BEACHES (780 acres) 
Sand beaches are being formed on the shore 

of Lake Winnipeg from the mouth of the Red 
River north to Victoria Beach. A number of 
these fresh sandy deposits provide excellent 
recreational sites. 

SHALLOWPEAT COMPLEX 

Shallow Peat includes a11 organic soils with a 
12 to 36 inch layer of organic matter. These 

3snlate 00 
Estrsct txg. Tc$ C/X 

NaHCOs 
Extract 

IiCIOJ c Ratio P (PPM) 
----- 

o_l LT FIT1 17 
14.7 

5.0 
0.2 <0.8 0.1 - - 
0.2 <O.l 0.1 - - 
0.1 - - - - 

Exchangeable Cations 
m.c./lOO gms 

5.6 2.5 0.9 0.2 0.2 1.7 

2.0 TO 0.4 o_l Cl 0.8 
0.8 0.2 0.2 <O.l 0.1 0.3 

soils occur at the margin of extensive areas of 
Deep Peat. The underlying minera1 deposits 
are moderately fine to fine textured, calcareous 
lacustrine sediments. 

The organic soi1 complex consists of several 
soi1 types differentiated on the type and degree 
of decomposition of the vegetation from which 
the peat was formed. The dominant soi1 type 
is fibrous shallow peat developed on medium to 
strongly acid peat. The Upper portion of the 
organic layer is a mixture of fibrous feather- 
mosses and sphagnum, while the lower portion 
consists of one or more compact layers of 
moderately or well decomposed peat derived 
from sedge or a mixture of wood and sedge. 

Underlying the organic layers are usually a 
very thin, gleyed, acid to neutral Ahg minera1 
horizon grading abruptly into a strongly 
gleyed, moderately alkaline, . olive to pale 
olive, mottled Cg horizon. Thls type is usually 
found under a well stocked stand of black 
spruce or black spruce and tamarack with 
undervegetation consisting of sphagnum and 
feathermosses, some alder and swamp birch. 

An extensive area of moderately decomposed 
shallow peat developed on slightly acid to 
neutral peat derived from sedges, reed grasses 
and marsh plants occur east of Stead. The 
soils in this area have been drained allowing a 
more rapid rate of decomposition and greater 
subsidence and compaction. 

A representative profile of a cultivated, 
moderately decomposed shallow herbaceous 
peat is described below: 
Fl -0 to 6 inches, dark brown (75YR3/2, moi&), 

medium fibered, granular, moderately decomposed 
sedge peat; neutral, abrupt, lower boundary. 

F2 -6 to 12 inches, dark brown to verv dark brown 
(7.5YR3/2 to lOYR2/2, moist) mechum to coarse 
fibered, felt-like, compacted, moderately decom- 
posed, sedge peat; medium to strongly acid. 

F3 -12 to 18 inches, dark brown to very dark brown 
(7.5YR3/2 to lOYR2/2, moist) coarse fibered, felt- 
liikz compacted, fibrous sedge peat; very strongly 
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F4 -18 to 24 inches, dark brown to very dark brown 
(lOYR4/3 to lOYR2/2, moi&) coarse to fine fibered, 
felt-like, compacted, fibrous sedge peat; very 
strongly acid. 

Ahg-24 to 26 inches, black (lOYR2/1, wet) clay; massive; 
plastic and very sticky when wet; neutral, clear, 
wavy, lower boundary. 

Cg -26 to 40 inches, olive grey to light olive grey 5Y4/2 
to 6/2, wet) clay; massive; plastic and very sticky 
when wet; very strongly calcareous: numerous 
large to medium iron mottles. 

FIGURE~~ 
Soi1 profile of a shallow herbaceous organic soi1 over- 
lying strongly calcareous lacustrine deposits. This 
soi1 has been derived mainly from sedges, marsh 
grasses and mosses, a common type in the Catfish 

Creek area. 

Mupping Units 
Shallow Peut Complex (154,250 acres) 
Areas consisting dominantly of fibrous 

shallow peat with significant inclusions of 
moderately decomposed shallow peat. In some 
areas of this complex, Malonton, Foley, 
Balmoral, Fyala, Meleb series and Deep Peat 
may also occur. 

Malonton Till Substrate Phase-Shallow Peut 
Complex (2,190 acres) 
See MaItonton series. 
Meleb-Shallow Peut Complex (300 acres) 
See Meleb series. 

Agriculture 
Shallow Peat soils in their natural state have 

little agricultural value. Most of the Shallow 
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Peat soils in the Lac du Bonnet area are not 
drained and are covered with merchantible 
stands of black spruce and tamarack. 

A number of extensive fen-type bogs occur 
west of Lac du Bonnet and in the Catfish Creek 
district. The chief management problems of 
these are providing and maintaining adequate 
drainage; lack of plant nutrients, such as 
phosphorus, manganese,. boron copper, molyb- 
denum and zinc; preparmg a suitable seed bed 
and preventing fire from destroying the soils. 
Agricultural use of these lands has been con- 
fined to areas adjacent to the primary drains. 
Cereals and grasses for hay, sod and seed grow 
well on these soils. Legumes are not suited to 
these soils. Under good management, vege- 
table crops such as carrots, radishes and lettuce 
cari also be grown. 

Drained organic soils have a serious tire 
hazard, therefore, drainage should be controlled 
to minimize the danger. Uncontrolled burning 
cari result in complete loss of the organic layer, 
unevenness of land, aggravation of drainage 
problems and exposure of poorly structured, 
difficult to manage, minera1 soil. 

SIRKO SERIES 
The Sirko series are imperfectly drained, 

Gleyed Grey Wooded Soils developed on 
moderately calcareous gravelly beach and out- 
wash deposits. The deposits may be underlain 
by a very strongly calcareous glacial till within 
30 inches of the surface and commonly a very 
thin sandy surface mantle, ranging in texture 
from sand to sandy loam, overlies the gravelly 
material. They are most common on the beach 
ridges bordering the numerous moraines in the 
area. The topography is level to irregular, 
very gently sloping. There is little surface 
runoff as the soils are very permeable; interna1 
drainage is impeded by a high water-table. 

Sirko soils have a thin organic layer under- 
lain by a grey, mottled Aeg horizon and a 
weakly developed textural B horizon. These 
horizons are developed partIy in a surface 
sandy layer and partly in the gravelly material. 
A representative virgin profile of Sirko series 
is described below: 

L-H -2 to 0 inches, dark brownish grey to black 
(lOYR4/2 to 2/1, dry) partially to well decom- 
posed leaf and forb litter; slightly acid; abrupt, 
smooth, lower boundary. 

Aez -0 to 5 inches, light grey (lOYR7/2, dry) fine Sand; 
lox;d=ytral; mottled; clear, wavy, lower 

_ * 
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TABLE 51 

Analysis of a Moderately Decomposed Shallow Peat 

Horizon 

Fi 
F3 

T;hg 
cg 

Pr, Mechanical Anal ysis 
Depth Tky ~~-~ Cond. 
Inches . Text. 

Glass Sand s% 
pH mmhos/ Ca&, 

mm cm. Equiv. 
-~~-~--~- 

O-6 - 
g; _ x z 1 7.3 

6-12 
4:; 

::; 1 
12-18 - - - - 
18-24 ;Lz 

c 
19 

4.8 2:; I 
24-26 - 
26-40 - 7 si 7:: ::Fi 3;:; 

40.6 2.6 
43.2 2.5 :B 
44.0 
40.7 2”:: :4 

0:: 
0.3 
0.05 8” 

Tzal 
Ash 

16.1 
11.3 
10.2 
15.9 

85:; 

I I I I I 
Horizon 

Ash Analysis Soluble Salts 
Depth m.e./lOO gms. m.e./lOO gms. 

Exchangeable Cations 

Inches------- 
m.e./lOO gms. CEC ----- 

F2 

F4 
Ahg 
cg 

Ca Mg K Na Ca Mg SO4 m.e. Ca Mg K Na H 
----------- -- 

6-12 O-6 143.6 116.6 60.0 78.8 0.6 1.0 0.4 0.6 5.4 7.2 4.5 4.5 12.6 11.4 119.71 68.6 79.3 24.9 22.0 0.4 0.2 ::: 48.2 120.01 

12-18 18-24 102.9 40.9 42.6 40.4 0:; 2.9 1.0 6.3 8.9 4.6 12.3 15.6 128.8t 61.9 71.7 22.1 23.9 0.2 0.2 0.9 1.0 69:9 61.7 146.lt 
24-26 - - - - 2.9 1.; ;;A; 15.5 21.3 0.6 1.1 - 
26-40 - - - - 2.5 1:8 q . 9.4 16.0 0.4 0.6 - 

SEC and exchangeable bases determined by saturating samples with 0.5 N HCL and leaching with 1.0 N Ba (Ac)~. 
*CEC and exchangeable bases determined by leaching with a 1:l ethanol to neutral, 1N axnmonium acetate solution as the 
extractant. 

Btz -5 to 12 inches, brown to pale brown (lOYR5/3 to 
6/3, dry) gravelly loamy fine Sand; weak, coarse 
to medium granular; very friable when moist, 
soft when dry; mildly alkaline; mottled; clear, 
wavy, lower boundary. 

BCk&12 to 16 inches, pale brown (lOYR6/3, dry) 
gravelly Sand; loose; moderately alkaline; mottled; 
clear, wavy, lower boundary. 

Ckz -16 to 36 inches, very pale brown (lOYR7/3 to 
7/4, dry) gravelly Sand, loose; moderately alkaline 
and moderately calcareous; mottled. 

Mapping Units 
Sirko Series (1,360 acres) 
Dominantly Sirko soils with minor areas of 

Woodridge, Wintergreen and Sundown series. 

Sirko Till Substrate Phase (3,300 acres) 
Sirko soils in which a very strongly cal- 

careous, stony, till substrate occurs within 30 
inches. Minor inclusions are Sirko, Caliento 
and Wintergreen series. These soils have 
scattered surface stones and boulders. 

Agriculture 
Sirko soils are best suited for use as per- 

manent pastures. They are responsive to 
improvement practices such as clearing trees, 
seeding down to adapted grasses and legumes, 
fertilizing and drainage. Their major limita- 

TABLE 52 

Analysis of Sirko Series 

De th 
Mechanical Amlysis 

---- 
Inc es !i Text 

Clw S:d SS CEy ------ 
2-o - - - - 
C-5 FS 87 10 3 

5-12 LFS 81 8 11 
12-16 S 92 6 2 

116-36) S 193 ( 6 1 1 

E 
M2, turc 
A” - 
83.8 

4.3 
11.2 

4.1 
2.5 

- 

Coud 
pH mmhs/ Cc&, Or;. 

cm Equiv. C ---- ---- 
6.3 - - 6.3 - - 26.5 26.5 
7.0 - - 0.4 7.0 - - 0.4 
7.6 0.5 0.3 0.5 7.6 0.5 0.3 0.5 
8.0 0.4 8.0 0.4 5.5 0.1 5.5 0.1 
7.8 0.4 15.9 0.1 7.8 0.4 15.9 0.1 

I  I  

27 - 
20 2.2 
16 8.4 
- - 
- - 

CEG 
m.e. 

Exchangeable C&m 
m.e./m g?m ---- 

Ca Mg E Na ---- 
- - - _ 
4.4 2.8 0.1 0.6 

11.2 3.4 0.2 0.3 - - - - - l-l-l- 
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tions are coarse textures, low organic matter 
content, low available plant nutrients and 
drainage. They are subject to water-logging 
in wet seasons. 

SUNDOWN SERIES 
Sundown series consists of poorly drained, 

Peaty Carbonated Rego Humic Gleysol soils 
developed on moderately calcareous coarse 
sand and grave1 deposits. Often, a very thm 
(usually less than 6 inches) mantle of moder- 
ately coarse to fine textured sediments overhes 
the gravelly materials that occupy level to 
depressional areas bordering gravelly beach 
ridges. The grave1 and sand deposits may be 
underlain by a calcareous glacial till within 30 
inches of the surface. Runoff is very slow and 
interna1 drainage is impeded by a high water- 
table. Most areas of the till substrate phase 
are stony and cobbly on the surface. Native 
vegetation is dominantly sedges and reed 
grasses, with clumps of tamarack, black spruce, 
swamp birch and alder. 

Sundown soils have a thin layer of fibrous 
to mucky peat from 6 to 12 inches in thickness 
that is usually calcareous. This peaty surface 
horizon rests on a thin, dark grey, calcareous 
Ah horizon. The Ah horizon is developed in 
the finer textured mantle and is underlain by a 
strongly calcareous, strongly mottled, light 
grey, stratified, sandy and gravelly Cg horizon. 

Mapping Un& 
Sundown Series (130 acres) 
Minor areas of Sundown series are found in 

association with Sirko soils throughout the area. 

Sundown Till Substrate Phase (610 acres) 
Sundown soi1 in which a very strongly 

calcareous till substrate occurs within 30 
inches of the surface. Minor inclusions are 
Sirko till substrate phase and Meleb soils. 
These areas contain scattered surface stones 
and cobbles. 

Agriculture 
Sundown soils are low in fertility, coarse 

textured and are subject to prolonged periods 
of excessive wetness. They are best suited for 
improved hay and pasture land, if adequate 
drainage is maintained. 

TARNO SERIES 

The Tarno series are poorly drained, Peaty 
Rego Humic Gleysol soils developed on a thin 
mantle of lacustrine clay over very strongly 
calcareous silty sediments. These soils occur 
in the depressional to level clay plains areas of 
Glenmoor, Osborne and Fyala soils. Surface 
runoff is very slow and interna1 drainage is also 
slow. The native vegetation is dominantly 
sedges, meadow grasses and marsh plants with 
scattered groves of black spruce, willow and 
balsam poplar. 

Tarno soils have a thin (6 to 18 inches) 
surface covering of fibrous to mucky sedge peat 
underlain by a thin granular A horizon. The 
A horizon grades through a transitional horizon 
of clay into the strongly calcareous, iron 
stained silty textured substrate. 

A representative virgin profile of Tarno 
series is described below : 

L-H -12 to 0 inches, very dark brownish grey to black 
(lOYR3/2 to 2/1, dry), coarse fibered, compacted 
sedge peat; strongly acid; abrupt, smooth, lower 
boundary. 

Ah -0 to 3 inches, very dark grey (lOYR3/1, dry) clay; 
strong, fine to medium granular; plastic, very 
sticky when wet and very hard when dry; strongly 
acid; clear, wavy, lower boundary. 

ACg -3 to 12 inches, dark grey (5Y4/1, dry) clay; strong, 
fine to medium granular; plastic, very sticky when 
wet and very hard when dry; neutral; mottled; 
clear, wavy, lower boundary. 

IICkg-12 to 24 inches, pale yellow to light grey (5Y7/3 
to 7/2, dry) loam; moderate medium to fine 
granular; wet slightly plastic and sticky, weakly 
cemented when dry; moderately alkaline and 
strongly calcareous; mottled. 

TABLE 53 

Analysis of Tarno Clay 

Mechanical An&is MZL 
---- k.$ 

?ci$ Test 
Cond. 

Hor. 
Cl& S:d &t ,,a, 2:. 

pH mmim/ CA%S O$ 
cm. Equiv. C 

T$ GIN %?2% 
Ratio P (PPM) 

------------- 
L-H 12-o - - 165.4 4.7 4.5 - 42.4 3.1 14 2.1 

Ah A’% o-3 c ii zo 5s 39.3 5.4 3.4 - 3.8 0.4 :: i.5 
IICkg 12-24 L 23 17.5 37.2 - - - L 

3-12 49” ;8 30.5 F:i A:i 0.6 0.06 

*Exchangeable calcium determined by difference. 
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CEG 
m.e. 

3c7 
29.7 
10.2 

--.L-- 
Ca Mg H Na H 

----- 

2;7 19-5 O> 0.5 5.0 
12.5 15.8 0.6 0.4 0.9 

5.89. 3.9 0.3 0.2 - 
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Mapping Unils 
Tarno Seriîes (8,730 acres) 
Areas consisting dominantly of Tarno soils 

with minor inclusions of Glenmoor, Balmoral, 
Foley and Fyala soils. 

AgricuUure 
Tarno series, with adequate surface drain- 

age, are good agricultural soils. Most of the 
Tarno soils in the Lac du Bonnet area have 
been drained, but the problem of local flooding 
and water-logging in wet seasons still exists. 
Delayed seeding and trop losses, because of 
excessive moisture, are common. Forage crops, 
tolerant to wet conditions, grow well on these 
soils. Most crops grown on these soils respond 
to nitrogen and phosphorus fertilizers. 

The Thalberg series are imperfectly drained, 
Gleyed Dark Grey Solodized Solonetz soils 
developed on weakly calcareous, variably saline 
lacustrine clay. These soils occur in the level 
clay plains of the north-central and north- 
eastern sections of the area mapped. The 
surface runoff and interna1 drainage are very 
slow. 

FIGURE 53 

Soi1 profile of Thalberg clay. A Gleyed Dark Grey 
Solodized Solonetz developed on weakly calcareous 
lacustrine clay. Note the white-capped, very coarse 
columns in the upper part of the “B” horizon that 
grades into very dark grey massive clay in the lower 

part of the “B” horizon. 

The dominant feature of the Thalberg soi1 
profile is the very tough columnar structure of 
the Upper B horizon. The soi1 has a thin, grey 
Ae horizon. The grey colored material in the 
Ae horizon usually coats the Upper 2 or 3 inches 
of the columns. The columns in the Upper 
part of the B horizon grade into massive clay 
in the lower part. Gypsum crystals and lime 
carbonate are usually present in the Upper C 
horizon. 

FIGURE 54 

Landscape view of Thalberg soils showing level 
topography, typical of the Agassiz lake basin north- 

west of the town of Lac du Bonnet. 

The following description is representative 
of the Thalberg clay soil: 
L-H -2 to 0 inches, brown to very dark brown (10YR 

5/3 to 2/2, dry) partially to me11 decomposed leaf, 
twig and grass litter; slightly acid, abrupt, 
smooth, lower boundary. 

Ahez -0 to 2 inches, dark grey to grey (lOYR4/1 to 
5/1, dry) clay; moderate medium to coarse 
granular.; firm when moist, hard when dry; acid; 
abrupt, rrregular, lower boundary. 

Bntgr -2 to 9 inches, dark greyish brown to very dark 
grey (lOYR4/2 to 411, dry) clay; strong coarse 
columns with a thin coating of grey (lOYR6/1, 
dry) material, columns break to strong medium 
blocky structures; very firm when moist, very 
hard when dry; slightly acid; clear, wavy, lower 
boundary. 

Bntgz -9 to 13 inches, very dark greyish brown to very 
dark grey (lOYR3/2 to 3/1, dry) clay; massive 
breaking to strong fine to medium blocky; very 
fïrm when moist, very hard mhen dry; neutral; 
gradual, wavy, lower boundary. 
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TABLE 54 

Analysis of Thalberg Clay 

Mechanieal Analysis 

.heg$ o-2 
Bntgjl 2-9 
BntzZ 9-13 
BCkcl 13-26 
BCkii2 26-32 
Ckgj 32+ 

30 
16 

8 
6 

13 
34 63 

62 
76 
88 
92 
83 

ï?&- - turc 
1/3 PH 

Atm. 
--- 

131.6 6.1 
43.2 5.9 
44.3 6.6 
48.7 6.8 
45.9 7.8 
40.8 7.9 
38.5 7.8 

Coud. 
dOS/ 

cm 
-- 

- 

- 
- 

0.9 
0.8 
3.8 
4.0 

ca%, cg. 
Equiv. C 

-- 
- - 

- 4.7 
- 1.5 
- 1.1 
5.2 0.1 
6.1 0.1 

18.5 0.1 

T$l NaHCO, 
Extract 

k?o P (PPM) 
-- 

- 28.2 
12 4.6 

8 4.7 
11 0.9 
- - 
- - 
- - 

CEC 
m.e. 

- 
43.0 
44.3 
50.6 

- 

33.34 
35.24 

Kohaneeable Catioa4 I m.e;/lOO gm.9 ---- 

‘Samples leached with water before leaching with a 1:l ethanol to neutral, 1N ammonium acetate solution. 

BCkzl-13 to 26 inches,.dark greyish brown (lOYR4/2, 
dry) clay; massive breaking readily to strong, 
coarse granular; firm when moist, very hard 
when dry; moderately alkaline and moderately 
calcareous; gradual, wavy, lower boundary. 

BCkg2-26 to 32 inchcs, dark greyish brown (2.5Y4/2, 
dry) clay; moderate medium to coarse granular; 
firm when moist, very hard when dry; pockets of 
gypsum crystals and lime carbonate concretions; 
moderately alkaline and moderately calcareous; 
clear, broken, lower boundary. 

Ckz -32 inches plus, light brownish grey (2.5Y6/2, 
dry) clay ; moderate medium to coarse granular 
structures; moderately alkaline and strongly 
calcareous; mottled. 

Mapping Units 
Thalberg Series (38,820 acres) 
Dominantly Thalberg series with minor 

included areas of Arborg, Lettonia, Morris, 
Osborne and Fyala soils. 

Agricultuure 
Thalberg soils are good agricultural soils and 

are used for cereal and forage trop production. 
The management problems are poor structure 
and drainage, because of their clay texture. 
Tillage is difhcult and is usually restricted to 
periods when the soils are not dry or wet. 
Frequent reduction in yields occur due to poor 
seed bed preparation and to delayed seeding in 
the spring, because of excessive moisture. 
Beneficial effects on soi1 fertility and tilth are 
usually obtained when a legume is included in 
the cropping program. Forage crops grow 
well on these soils. Continuous cropping is 
feasible provided weeds are adequately con- 
trolled and adequate plant nutrients are 
supplied. Al1 crops Will likely respond to phos- 
phate and crops grown on stubble usually 
require nitrogen and phosphate. 

H - 
- 
1.4 
3.9 
3.7 
- 
- 
- 

- 

VASSAR SERIES (240 acres) 
The Vassar series are rapidly to well drained 

Bisequa Grey Wooded soils developed on a thin, 
fine to medium sandy outwash mantle overlying 
moderately to very strongly calcareous, loam 
to clay textured lacustrine and glacial till 
deposits. These soils occur in a small area on 
the prominent terminal moraine east of Beause- 
jour. The topography of the area is level to 
very gently sloping. A few scattered surface 
stones occur in the area indicating the presence 
of an underlying glacial till. 

Vassar soils are characterized by a weakly 
developed Podzol sequence of horizons (Ae and 
Bfj) occurring in the relatively thick (usually 
more than 20 inches and less than 36 inches in 
thickness) Ae horizon of what was originally 
an Orthic Grey Wooded soil. This sequence of 
horizons grades into a thin, continuous, textural 
B horizon, developed in the underlying finer 
textured substrate. The Bf horizon is usually 
15 to 20 inches thick and seldom merges with 
the underlying textural B horizon. The C 
horizon is stratified, stony, moderately alkaline 
and very strongly calcareous. 

A representative profile of Vassar fine sand 
is described below : 

L-F -1 to 0 inches, very dark brown (lOYR2/2, dry) 
partially to moderately decomposed pine needles, 
leaf, twig and grass litter; strongly acid; abrupt, 
smooth, lower boundary. 

Aej -0 to 4 inches, light grey (lOYR7/1, dry) loamy 
fine Sand; loose; strongly acid; clear, smooth, lower 
boundary. 

Bfjl 4 to 8 inches, brown (lOYR5/3, dry) loamy fine 
Sand; weak, fine granular; very friable when moist, 
soft when dry; strongly acid; clear, smooth, lower 

Bfj2 -8°$%%ches yellowish brown (lOYR5/4 dry) 
fine Sand; weak, fine granular; very friable’when 
moist, soft when dry; medium acid; abrupt, wavy, 
lower boundary. 
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Ae -15 to 16% inches, very pale brown (lOYR3/7, dry) 
loamy fine sand; weak, fine granular; very friable 
when moist and soft when dry; medium acid; 
abrupt, wavy, lower boundary. 

IIBA-16% to 18 inches, brown (lOYR5/3, dry) loam; 
moderate fine subangular blocky; firm when moist, 
hard when dry; medium acid; clear, wavy, lower 
boundary. 

IIBt -18 to 24 inches, brown (lOYR4/3, dry) clay; 
strong fine to medium blocky; very firm when 
moist, very hard when dry; medium acid; gradual, 
wavy, lower boundary. 

IIBC-26 to 30 inches, brown to very pale brown (lOYR5/3 
to 7/3, dry) clay; weak, fine blocky to coarse 
granular; firm when moist, hard when dry; mildly 
alkaline and calcareous; gradual, irregular, lower 
boundary. 

IIC -at 36 inches, light olive brown to light yellowish 
brown (2.5Y5/3 and 6/3, dry) stratified clay and 
silt loam; moderate coarse platy and weak, fine 
granular; iîrm and friable when moist, very hard 
and slightly hard when dry; mildly alkaline and 
strongly calcareous; mottled. 

Agriculture 
The major limitations of Vassar soils for 

grain growing and use for hay and pasture are 
coarse surface textures, low water-holding 
capacity and a low supply of available plant 
nutrients. 
WAMPUM SERIES 

The Wampum series are Gleyed Dark Grey 
Wooded soils developed on 6 to 30 inches of 
medium to fine sand overlying slightly to 

FIGURE 55 

Soi1 profile of Wampum fine sand. A Gleyed Dark 
Grey Wooded developed on a thin sandy mantle 

overlying lacustrine clay. 

FIGURE 56 

Landscape view of Wampum soils showing native 
vegetation and the variable thickness of the sandy 

layer overlying clay in the roadcut. 

moderately calcareous, loam to clay textured 
lacustrine sediments. The sandy surface usual- 
ly ranges between 15 to 20 inches in thickness. 
These soils occur on smooth to irregular, very 
gently sloping terrain bordering the numerous 
morainic ridges throughout the area mapped. 
Surface runoff is slow and interna1 drainage is 
impeded by a high water-table. 

The Wampum series have a thin leaf, twig 
and grass surface organic layer ; a dark grey Ah 
horizon, mottled Ae horizon 6 to 30 inches thick 
and a textural B horizon developed in the sandy 
surface and in the underlying lacustrine sedi- 
ments. 

A representative Wampum soi1 profile is 
described below : 
L-H -1 to 0 inches, brown to very dark brown (lOYR5/3 

to 2/2, dry) partially to well decomposed leaf, 
twig and grass litter; neutral; abrupt, smooth, 
lower boundary. 

Ah -0 to 3 inches, greyish brown (lOYR5/2, dry) fine 
sandy loam; weak, fine to medium granular; very 
friable when moist, soft when dry; medium acid; 
abrupt, wavy, lower boundary. 

Aeg -3 to 11 inches, light grey (lOYR7/2, dry) fine 
Sand; loose; slightly acid; mottled; abrupt, 
smooth, lower boundary. 

IIBt&11 to 14 inches, greyish brown (lOYR5/2, dry) 
sandy clay loam; moderate fine subangular 
blocky; slightly sticky when wet, hard when 
dry; shghtly acid; abrupt, smooth, lower bound- 
ary. 
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TABLE 55 

Analysis of Wampum Fine Sand 

Meohanical Bnalysis ML- 
H0r. Depth ---- tme 

Inches Text. 
Class S:d ST& cla, 

113 
Atm. ---- -- 

L-H 1-o - 
Ah o-3 GL 75 13 12 23.9 
Aez 3-11 FS 91 6 3 3.3 
1rBt~ Il-14 SCL 5s 9 33 20.0 
IIIC~ 14+ C 22 15 63 34.6 

PH 

7.0 
5.7 

6.1 
6.4 

7.5 

IIIC&-14 inches plus, light brownish grey (2.5Y6/2, dry) 
clay; massive breaking to moderate fine sub- 
angular blocky structure; plastic and very sticky 
when wet, very hard when dry; mildly alkaline 
and weakly calcareous. 

Mapping Unils 
Wampum Series (7,690 acres) 
Dominantly Wampum soils with minor 

included areas of Wintergreen, Pine Valley and 
Peguis soils. 

Agriculture 
Wampum soils are better suited for hay and 

pasture than cereals. They have severe limita- 
tions due to coarse surface textures, low 
natural fertility and imperfect inter& and 
surface drainage. Local flooding is a hazard 
in wet seasons. Beneficial effects on trop yield 
are usually obtained if a legume is included in 
the cropping system. Crops grown on these 
soils Will likely respond to nitrogen and phos- 
phate fertilizers. Potassium fertilization of 
crops may be necessary on fields with thick 
sandy layers. 

WENTLAND SERIES 
The Wentland series are poorly drained, 

Carbonated Rego Humic Gleysols developed on 
strongly calcareous, moderately coarse to 

- - - - 2.5 
- - 0.2 
- 0.4 0.4 
0.3 0.7 - 

T# C/N 

0.3 s 

0.01 20 
0.05 8 

VIEy 

Exchan~~~;k&ations 

---- 
100g Ca Mg K Na ----- 

- 
20.5 13.2 3.s 0.z O_l 

1.6 1.0 1.4 0.2 0.1 
17.1 9.6 6.0 0.2 0.2 
30.6 18.6 10.6 0.8 0.2 

H 

3-2 
- 
- 

- 

medium textured lacustrine deposits. These 
deposits range from very fine sand to silt loam 
in texture and frequently are underlain by a 
weakly calcareous lacustrine clay or a strongly 
calcareous glacial till. They occur along the 
margins of clay plains adjacent to the numerous 
moraines that occur in the Lac du Bonnet area. 
The topography is level to depressional. Sur- 
face runoff is very slow and interna1 drainage is 
impeded by a high water-table. Native vege- 
tation in very poorly drained sites consists of 
sedges, reed grasses and clumps of willow and 
alder. In sites where surface water is able to 
move off slowly, aspen, balsam poplar with 
black spruce and tamarack occur. 

The Wentland soils have a thin organic 
layer; a very dark grey Ah horizon that is 
mottled, calcareous and grades into a very 
pale brown to white, very strongly calcareous, 
mottled Cg horizon. A description of a cultl- 
vated Wentland soi1 profile is given below: 
Apk -0 to 6 inches, grey to dark grey (lOYR5/1 to 4/1, 

dry) very fine sandy loam; weak, fine to medium 
granular; very friable when moist, soft when dry; 
mildly alkaline and strongly calcareous; abrupt, 
smooth, lower boundary. 

ACki-6 to 9 inches, light grey (5Y6/1, dry) very fine 
sandy loam; weak, fine granular; very friable 
when moist, soft when dry; mildly alkaline and 
very strongly calcareous; mottled; clear, wavy, 
lower boundary. 

------- ----~~~~ 
4 O-6 VFSL 69 23 8 20.4 7.7 0.9 21.7 3.0 0.2 15 5.2 15.8 16.8 5.1 0.1 <0.1- 
ACkz 6-9 VFSL 70 11 19 15.2 7.6 1.2 35.0 0.3 0.04 9 1.9 5.6 9.1 2.1 0.3 0.1 
Ck; 9-18 VFSL 82 6 12 8.6 7.8 1.1 38.5 - - - - 2.3 5.8 0.8 <O.l <O.l 

*C.ntinn Pwrhnnrrp rgngritv 2nd exchangeable cations were determined bv leaching the soi1 samples with water prior to leaching -..- _.._.. -._ . -----..~- 
themvith^~ï?ï $hancfto neutral, 1N ammonium acetate solution. - 
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Ckz -9 to 18 inches, white (5Y8/1 to 812, dry) very 
fine sandy loam; massive breaking to weak, fine 
granular structure; very friable when moist, 
soft when dry; moderately alkaline and very 
strongly calcareous; mottled. 

Mapping L%its 
Wenfland Series (3,710 acres) 
Areas of Wentland soils with minor included 

areas of Foley, Balmoral and Glenfields soils. 

WentZand Clay Substrate Phase (360 acres) 
Wentland soils in which a weakly calcareous 

lacustrine clay substrate occurs within 30 
inches of the surface. Minor inclusions are 
Foley, Balmoral and Osborne soils. 

Wentland Till Substrate Phase (2,770 acres) 
Wentland soils in which a very strongly 

calcareous, stony, glacial till substrate occurs 
within 30 inches of the surface. Minor in- 
clusions are Foley, Balmoral and Meleb soils. 
Scattered surface stones occur where the till 
occurs close to the surface. 

Agriculture 
Wentland soils require drainage before the 

production of cultivated crops is feasible. 
Crops Will respond to phosphate and on stubble 
land Will usually respond to nitrogen fertilizers 
as well. Continuous cropping is feasible, 
provided adequate weed control is maintained 
and sufficient plant nutrients are supplied. 

WHITEMOUTH SERIES 
The Whitemouth series are well to moder- 

ately well drained Dark Grey Wooded soils 
developed on strongly to very strongly cal- 
careous, moderately fine textured alluvial sedi- 
ments. The sediments range in texture from 
very fine sandy loam to silty clay and sometimes 
are underlain by a weakly to moderately 
lacustrine clay substrate. These soils occur on 
well drained levees along the Whitemouth 
River, its numerous small tributaries and the 
Winmpeg River. Topography is usually level 
to irregular, moderately sloping. Surface run- 
off is rapid and interna1 drainage is moderate. 

Whitemouth series have thin organic layers 
that may be absent due to earthworm activity. 
The underlying distinct Ah horizon grades 
abruptly into a platy Ae horizon that is often 
mottled just above a strong textural B horizon. 
The B horizon grades into a stratified, very pale 
brown C horizon. A description of a cultivated 
Whitemouth soi1 profile is given in next column: 

Sor~s OFTHELACDUBONNETAREA 

Ap-0 to 6 inches, grey to dark grey (lOYR5/1 to 411, 
dry) clay loam; massive breaking to coarse platy; 
friable when moist, soft when dry; 
abrupt, smooth, lower boundary. 

slightly acid; 

Ae-6 to 8 inches, light grey to light brownish grey 
(lOYR6/1 to 6/2, dry) clay loam; moderate medium 
platy; friable when moist, soft when dry; slightly 
acid; clear, wavy, lower boundary. 

Bt -8 to 14 inches, brown to greyish brown (lOYR5/3 
to 5/2, dry) clay; strong subangular blocky to blocky; 
firm when morst, hard when dry; slightly acid; 
clear, wavy, lower boundary. 

BC-14 to 18 inches, dark greyish brown (lOYR5/2, dry) 
silty clay; moderate coarse granular; firm when moist, 
hard when dry; neutral to mildly alkaline; clear, 
wavy, lower boundary. 

C -18 to 30 inches. light grey to very pale brown 
(2.5Y7/2 to lOYR7/3, dry) silty clay; moderate fine 
subangular blocky-like structure; firm when moist, 
hard when dry; mildly alkaline and calcareous. 

Mapping Units 
Whitemouth Series (10,840 acres) 
Whitemouth series and minor included areas 

of Birch Point, Lorteau, Elma and Hadashville 
series. 

Whitemouth Clay Substrate Phase (1,440 
acres) 
Whitemouth soils in which a weakly to 

moderately calcareous lacustrine clay substrate 
occurs within 30 inches of the surface. Small 
included areas are Birch Point, Lorteau and 

FIGURE 57 
Soi1 profile of Whitemouth series. A Dark Grey 
Wooded soi1 developed on strongly calcareous, clay 

loam textured alluvial and lacustrine sediments. 
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FIGURE 58 FIGURE 59 

Landscape view of Whitemouth soils along the 
Whitemouth River. Dairying and poultry raising 

are common enterprises in this area. 

Dairy farm on Whitemouth soils near the town of 
Whitemouth. 

Elma series. The clay substrate impedes in- 
ternal drainage. 

Agricullure 
Whitemouth are good agricultural soils. 

However, they require good management to 
maintain their productivity and tilth because of 
low organic matter reserves. Both trop yields 
and tilth cari be improved by the use of legumes 
in the rotation. Al1 crops grown on these 
soils respond to phosphate and crops grown on 
stubble respond to additions of nitrogen ferti- 
lizers as well. 

on weakly to moderately calcareous lacustrine 
and outwash sand deposits. These soils occur 
on level to very gently sloping terrain that 
border the numerous morainic ridges through- 
out the Lac du Bonnet area. Surface runoff is 
slow and interna1 drainage is impeded because 
of a high water-table. 

WINTERGREEN SERIES 
The Wintergreen series are imperfectly 

drained, Gleyed Grey Wooded soils developed 

The Wintergreen soils have a thin surface 
organic layer that grades abruptly into a 
mottled, light grey Ae horizon. The Ae 
horizon grades into a weak textural B horizon, 
that is neutral in reaction and blotched with 
numerous large iron mottles. The pale yellow 
C horizon is strongly mottled and calcareous. 
A representative soi1 profile of Wintergreen 
series is described on the next page: 

TABLE 57 

Analysis of Whitemouth Clay Loam 

hkchanical Analy& A& 
---- turc Cond. % % NaRCO~ 
Text. 
C1as.s “d C& 

113 pH mmhos/ C&OS Org. Extraet CEC 

--2!!L ------ ---- 
Atm. cm. Equiv. C 

T$l GIN 
Ratio P (PPM) me. 

30 29.0 6.2 0.3 - 2.7 1.2 13 2.7 23.4 
30 26.6 6.6 0.4 - 0.6 0.06 10 1.2 18.2 
52 39.3 6.3 0.2 - 0.5 0.07 1.7 34.3 

40.7 7.4 0.4 16.5 0.4 0.08 0.9 - 
36.3 7.6 0.3 26.0 - - - 0.9 19.5 

= 
I - 
_- 

- 

Exchangeable Catms 
m.e./lOO Lm.3 

Ca 
_- 

- 

-- 
Mg K 

-- 
8.7 0.7 
6.8 0.6 

15.5 1.1 

27 0.s 

-- 
Na H 

13.5 
11.9 
18.5 

17.4 
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TABLE 58 

Analysis of Wintergreen Fine Sand 

L-H 
Aegj 
Btgj 
BCgj 
Cc-j 

Ckgj 

---- 
3-O - - - 

O-7 FS 94 4 
7-12 FS 90 4 
12-22 FS 94 3 
22-28 FS 94 4 
28+ FS 96 3 

--z--- 
- 57.6 6.1 

2 2.0 6.4 
6 4.4 7.4 
3 2.4 7.4 
2 3.1 8.1 
1 1.6 8.1 

I I l I I I i l 

- 25.2 
- 0.1 
- 0.1 
- 0.1 

14.2 - 
10.6 - 

T#l c/N ?SE? 

lhlmgeablc Cations 

C%C - 
me./100 ,oms 

-~-- 
Ratio P (PPM) m.e. Ca blg I< h-a H 

------ 
0.9 0.9 28 28 l 34.0 34.0 - - - TX--z- l - I - l - l - 1 - 1 - 
0.03 4 
E 10 1 

2.5 1.5 
5:; 

1.2 0.4 <O.l 0.1 0.3 
0.01 10 5.6 2.3 ( 2:; ( 2. 2.3 0.6 0.1 0.1 0.5 
0.01 10 14.0 - - - - - - 
- - - 1.4* 3.2 0.1 <O.l (0.1 - 
- - - 0.5” 2.7 0.2 <O.l (0.1 - 

ICation exchange capacity and exchangeable cations were determined by leaching the samples with a 1:l ethanol to neutral, 
1N ammonium acetate extracting solution. 

L-H -3 to 0 inches, brown to dark reddish brown 
(lOYR5/3 to 5YR3/2, dry) leaf twig and grass 
litter; slightly acid; abrupt, smooth, lower bound- 

Aez -FTo 7 inches white to light grey (lOYR8/2 to 
7/2, dry) fine’sand; loose; slightly acid, mottled; 
clear, wavy, lower boundary. 

Btgj -7 to 12 inches, pale brown (lOYR6/3, dry) fine 
Sand; weak, fine granular, very frrable when 
moist, soft when dry; neutral to mildly alkaline; 
blotched with numerous dark brown (7.5YR4/2, 
dry) iron concretions and mottles; gradual, wavy, 
lower boundary. 

BCZ-12 to 22 inches, light yellowish brown to very pale 
brown (lOYR6/4 to 713, dry) fine sand; weak, fine 
granular; very friable when moist, soft when dry; 
numerous dark brown to brown mottles; neutral 
to mildly alkaline; clear, wavy, lower boundary. 

Cca&-22 to 28 inches, light grey to white (lOYR7/2 to 
8/2, dry) fine Sand; weak, fine granular; very 
friable when moist, soft when dry; iron mottles; 
moderately alkaline and moderately calcareous; 
gradual, broken, lower boundary. 

Ckz -28 inches plus, very pale brown to yellow (lOYR8/3 
to 7/6, dry) fine Sand; loose; mottled; moderately 
alkaline and moderately calcareous. 

Mapping Units 
Wintergreen Series (6,050 acres) 
Areas of Wintergreen soils and minor 

included areas of Caliento and Sirko series. 

Agriculture 
Wintergreen soils are low in natural fertility, 

coarse textured, subject to water-logging and 
local flooding. They are best suited for per- 
manent improved pastures and haylands and 
are responsive to improvement practices such 
as clearing trees, re-seeding to adapted grasses 
and legumes, fertilizing and drainage. 

WOODRIDGE SERIES 
Woodridge series are rapidly to well drained 

Orthic Grey Wooded soils developed on sand 
and grave1 beach and outwash deposits which 

may be underlain by a strongly calcareous, 
stony glacial till within 30 inches of the surface. 
A sandy mantle usually overlies the gravelly 
OfepOnarrrtswThese areas are usually in the form 

ridges. 
elongate, gently slopmg beach 

S&face runoff is moderate and interna1 
drainage rapid. Native vegetation normally 
consists of open stands of jack pine. 

These soils are characterized by a thin, 
organic surface layer; a deep, leached, light 
greyish brown A horizon and a brown, textural 
B horizon. The B horizon occurs in the sandy 
surface mantle and in the underlying stratified 
grave1 and coarse Sand. Where the sandy 
mantle is thin, the A horizon is thinner and the 
textural B horizon is more prominent. A rep- 
resentative Woodridge soi1 profile in its natural 
state is described below : 

L-H -42 to 0 inches, brown to very dark brown (lOYR5/3 
to 2/2, dry) partially to well decomposed pine needle 
litter; slightly acid; abrupt, smooth, lower boundary. 

Ah -0 to 1 inch, dark grey (lOYR4/1, dry) fine Sand; 
weak, fine granular; very friable when moist, soft 
when dry; slightly acid; abrupt, smooth, lower 
boundary. 

Ael -1 to 5 inches, greyish brown to light greyish brown 
(lOYR5/2 to 6/2, dry) fine Sand; loose; slightly 
acid; clear, wavy, lower boundary. 

Ae2 -5 to 14 inches, very pale brown (lOYR7/3, dry) 
fine Sand; loose; slightly acid; clear, wavy, lower 
boundary. 

BG -14 to 18 inches, brown (lOYR5/3, dry) gravelly 
Sand; weak, fine to medium granular; very friable 
when moist, soft when dry; neutral to mildly alka- 
line; abrupt, wavy, lower boundary. 

BCk-18 to 23 inches, light grey to very dark brown 
(lOYR7/2 to 2/2, dry) grave1 and coarse Sand; 
loose; moderately alkaline and strongly calcareous; 
clear, wavy, lower boundary. 

Ck -23 to 42 inches, light grey (lOYR7/2, dry) grave1 
and coarse Sand; loose; very dark brown pebbles; 
moderately alkaline and strongly calcareous. 
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Mapping Unuts 
Woodridge Series (25,610 acres) 

Woodridge soils with minor included areas 
of Pine Ridge series. 

Woodrz’dge Till Substrate Phase (1,580 acres) 
Woodridge soils in which a strongly cal- 

careous, stony, glacial till substrate occurs 
within 30 inches of the surface. Soi1 profile 
development is usually confined to the coasse 
deposits overlying the till. These soils occur 
on thin outwash and beach deposits bordering 
beach ridges on the prominent moraines in the 
area. The till substrate impedes interna1 
drainage. Native vegetation consists of hard- 
woods, mixed hardwoods and jack pine forests. 
Many surface stones and boulders occur in 
these areas. 

Sandilands- Woodridge Complex (14,870 acres) 
See Sandilands series. 

Agriculture 
Woodridge soils have a limited value for 

tame hay and pasture. These SO~IS are droughty, 
coarse textured, low in organic matter and 
natural fertility. Trees and lack of desirable 

H0r. 

fiH 
Ad 
A02 
BTj 
BCk 
Ck 

Meohan 
-- 

kit: Text 
ch.4 si% 

_--- 

f:: i i i i 
l-5 FS 94 

5-14 FS 100 
14-18 Gr&Cs 95 
18-23 Gr&Cs 89 
23-42 Gr&Cs 90 

iml Amlysis 
-- 

szt CEy 
-- 

-4 5 
4 2 

- - 

1 
Y 2 
9 1 

= 

forb and grass species severely limit their value 
for native pasture and hay. 

Woodridge series provide a good source of 
grave1 for road building and other construction. 

FIGURE 60 

Soi1 profile of Woodridge series. An Orthic Grey 
Wooded developed on gravelly outwash 

and beach deposits. 

TABLE 59 

Analysis of Woodridge Fine Sand 

y;; 
Gond. 

x. 
PH mhos/Ca&, 

cm. Equiv, 
---- 
57.7 6.3 - - 
15.8 6.0 - - 

3.4 6.7 - - 
1.9 6.7 - - 
3.9 7.4 0.4 4.3 
5.4 8.1 0.4 25.5 
2.1 8.2 0.3 22.3 

T+ C/N %%i%f CEC 
Ratio P @‘PM) me. 

----- 

3.7 0.z 19 1 15.2 
0.4 0.03 11 12.5 3.2 
0.1 0.01 10 18.3 2.5 
0.5 0.02 - 11.4 2.0 
0.6 - - - 
---- c6 

I  I  

= 
I 

-- 

- 

Exhangeable Catiom 
me./100 gm.3 
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PART IV 

AGRICULTURE 

Agricultural interpretations of soi1 survey in- 
formation contained in this report are made to 
provide a better understanding of soils, their 
land-use potential, productivity and present 
utilization. These interpretations are based 
mainly on extensive field observations, soi1 
analyses and, to a limited extent, on experi- 
mental data provided by research workers in 
soils and in crops. 

A. SOIL CAPABILITY CLASSIFICATION 
FOR AGRICULTURE 
The soi1 capability classification* for agri- 

cultural purposes is one of a number of inter- 
pretative groupings that cari be made from soi1 
survey data. In this classification, the minera1 
soils are grouped into seven classes according 
to their potentialities and limitations for agri- 
cultural use. The first three classes are 
considered capable of sustained production of 
common cultivated crops, the fourth is marginal 
for sustained arable culture, the fifth is capable 
of use only for permanent pasture and hay, the 
sixth is capable of use only for native pasture 
and hay, while the seventh is for soils and land 
types considered incapable of use for cultivated 
crops or permanent pasture. Soi1 areas in a11 
classes may be suitable for forestry, wildlife 
and recreational uses. The classification does 
not apply to unimproved organic soils. There 
is insufficient information on these soils to 
make such an interpretive judgement. Im- 
proved organic soils cari be classified at the 
class level from 2 to 5 inclusive. 

The capability classification consists of three 
categories: 

1. The capability class, the broadest cate- 
gory, is a grouping of subclasses that have the 
same relative degree of limitation or hazard for 
agricultural use. The limitation becomes pro- 
gressively greater from Glass 1 to Class 7. 

2. The capability subclass is a grouping of 
soils with similar kinds of limitations and 
hazards. These limitations are: adverse climate 
for trop production (c) ; undesirable soi1 
structure and/or low permeability (d) ; erosion 
damage (e) ; low fertility (f) ; inundation by 
streams or lakes (i); moisture limitation, soils 
affected by droughtmess owing to coarse soi1 

qhe Canada Land Inventory, Report NO. 2, 1965. soil Capability 
Classification for Agriculture. ARDA, Department of Forestry, 
Ottawa, Canada. 

textures (m) ; salinity (n) ; stoniness (p) ; con- 
solidated rock near the surface (r) ; two or 
more adverse soi1 characteristics such as d, f, 
m and n (s) ; adverse topography, either steep 
slopes or frequency and pattern of slopes in 
different directions (t) ; excess water, where 
water other than that brought about by 
inundation (w) ; cumulative minor adverse 
characteristics (x). 

3. The unit is a grouping of soils within the 
subclass category that respond similarly to 
systems of management of the common field 
crops. 

Brief descriptions of the classes, subclasses 
and units, together with the soils contained 
within each unit, are given under the following 
headings : 
(a) SO& Suited to Sustained Production of 

Cultivated Field Crops 

CLASS 1 
Soils in Class 1 are level or have very gentle 

slopes, they are deep, well to imperfectly 
drained and have a good water-holding capac- 
ity. They are easily maintained in good tilth 
and productivity and damage from erosion is 
slight. They are moderately high to high in 
productivity for a wide range of field crops 
adapted to the region. 

No soils in the Lac du Bonnet area are 
listed in this class. 

CLASS 2 
Soils in this class have moderate limitations 

that reduce the choice of crops or require 
moderate conservation practices. These soils 
are naturally well supplied with plant nutrients 
and have good water-holding capacity. Good 
management practices cari be applied without 
difficulty. The capability subclasses and units 
are described below: 
2d 

2i 

-The soils in this class are moderately well drained 
and occur on level to very gently sloping terrain. 
They are clay soils which have a naturally high 
fertility status but are diffrcult to till because of their 
fine textures. These soils are suitable for nearly a11 
of the common field crops. However, root crops 
growing in these soils often deform and are difficult 
to harvest because of the fine textures. The soils 
are: 

St. Norbert clay 
Libau clay 

-The soils in this group are imperfectly drained 
medium to moderately fine textured soils. These 
soi1 areas are level to irregular, very gently sloping 
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and subject to damaging periodic flooding. These 
soils are permeable, have a medium to moderately 
high natural fertlhty status and with adequate 
surface drainage produce good crops. The soils are: 

Medika loam 

and the harvesting of root crops difficult. The 
soils are: 

Middlebro clay 
Pine Valley clay 
Thalberg clay 

2w 1-Soils in this group are imperfectly drained clay soils 
occurring on level to very gently sloping terrain. 
Surface runoff is slow and interna1 drainage is very 
slow, often impeded by a high water-table in early 
spring. Delayed seeding and reduced yields, be- 
&sëof wetness, occur in seasons of above average 
rainfall. Tillage and harvesting of root crops are 
difficult because of the fine textures. They have a 
high water-holding capacity and a medium to 
moderately high natural fertility. The soils in this 
unit are: 

Dencross clay 
Framnes clay 

3x -The soils in this subclass are well drained, medium 
to moderately fine textured soils that occur mainly 
on level to irregular, gently sloping terrain. These 
soils are low in organic matter content and require 
fertilizers and incorporation of trop residues to 
maintain fertility and good physical condition. The 
soils are: 

Birch Point loam 
Whitemouth clay loam 

Morris clay 
Peguis clay, tili substrate phase 

2w2-The soils in this subclass are imperfectly drained, 
medium to moderately fine textured soils developed 
on strongly calcareous lacustrine and deltaic de- 
posits. These soi1 areas occur on level to very 
gently sloping terrain. Surface runoff is slow and 
interna1 drainage is impeded by a high water-table 
during early spring runoff. Delayed seeding and 
reduced yields, because of wetness, occur in seasons 
of high rainfall. These soils are also characterized 
by very thin profile development because of the high 
lime carbonate in the parent material. These soils 
are low in available phosphorus and respond to 
phosphate fertilizers. The soils are: 

Kipling clay loam 
Ladywood loam 
Lakeland clay loam 
Plum Ridge loam 

CLASS 3 

3fw ---In this unit, are imperfectly drained, medium to 
moderately fine textured soils occurring on level to 
irregula,, very gently sloping terrain. These soils 
are low m organic matter content and in available 
plant nutrients. Surface drainage is moderately 
slow and interna1 drainage is impeded by a high 
water-table in spring. Delayed seeding and accom- 
panying reduced yields, because of wetness, occur in 
seasons of high rainfall. 

Elma clay loam 
Hadashville loam 

3wl-These poorly drained, loam to clay loam textured 
soils occur on level to depressional terrain. They 
are thin, subject to water-logging and’are low in 
available phosphorus. Delayed seeding, because of 
wetness, is a frequent hazard if adequate surface 
drainage is not maintained. The soils are: 

Balmoral clay loam 
Foley loam 
Glenfields clay loam 
Wentland loam 
Malonton loamy fine sand 

Soils in this class have moderately severe 
limitations that reduce the choice of 
require special conservation practices. 

cro+;e;; 

soils have more severe limitations than those in 
Class 2. These limitations affect the timing 
and ease of tillage, planting and harvesting, the 
choice of crops and maintenance of conservation 
practices. The limitations include one or two 
of the following adverse effects: climate, un- 
desirable soi1 characteristics, low fertility, 
coarse textures, salinity erosion, topography 
overflow, wetness, stoniness and depth of soi1 
to consolidated bedrock. 

3w2-The soils grouped in this unit are poorly drained 
and occur in level to depressional areas. Without 
surface drainage, these soils are non-arable. With 
drainage, water-logging and local flooding remain a 
continuing hazard during wet spring seasons and 
after heavy summer rains. Delayed seeding and 
reduced yields, because of wetness, are a frequent 
problem. Their fine textures and poor structure 
make tillage and the harvesting of root crops 
difficult. The soils are: 

Fyala clay 
Glenmoor clay 
Lee River clay 
Osborne clay 
Tarno clay 

3d -These are level to very gently sloping, well drained 
clay soils having a moderate fertility status. Their 
fine texture and poor structure limit choice of trop 
and makes tillage and harvesting difficult. The 
soils are: 

Arnes clay 
Lettonia clay 
Lorteau clay 

(b) SO%& Linzited in Use for Cultivated Field 

CLASS 4 

3dw-The soils in this class are imperfectly drained clay 
soils occurring on level terrain and are subject to 
ponding and water-logging if adequate drainage is 
not provided. Delayed seeding and reduced yields, 
because of wetness, occur in seasons of high rainfall. 
Their fine textures and poor structure make tillage 

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 practices as the timing and ease of tillage, 
planting and harvesting and the application 
and maintenance of conservation practices. 
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These soils are low to medium in productivity 
for a narrow range of crops. The limitations 
include the adverse effects of one or more of 
the following: climate, low fertility, deficiencies 
in the storage or release of soi1 moisture to 
plants, struc&rre, salinity, erosion, topography, 
overflow, wetness, stoniness, depth of soi1 to 
bedrock. The subclasses and units in this class 
are : 

machinery for the production of native or 
tame species of perennial forage plants. Feasible 
improvement practices may include clearing of 
bush, cultivation, seeding, fertilizing and water 
control. The subclasses and units in this 
class are: 

4m -The soils in this unit are well drained sandy types 
that are underlain by stony, loam to clay loam 
glacial till, usually within the rooting zone of most 
cultivated field crops. These soils are characterized 
by low moisture-holding capacity and low organic 
matter content. They are best suited to deep 
rooted forage crops able to reach the finer textured 
substrate for water and nutrients. Forage crops, 
particularly alfalfa, are likely to respond to additions 
of potassium and phosphate fertilizers. The soils 
are: 

5i -The soils in this subclass occur in irregular, very 
gently sloping areas adjacent to shallow-bedded 
streams that frequently overflow. These are fertile 
soils, but have impeded drainage because of a high 
water-table. There is only one soi1 in this group: 

Alluvium (undifferentiated) 
Sml-These are well drained soils on irregular, gently 

sloping terrain. They are low in organic matter, 
have coarse surface textures and have a finer 
textured substrate occurring within the rooting zone 
of most field crops. They are best suited to deep 
rooted forage crops that are able to reach the finer 
textured substrates for nutrients and water. Crops. 

St. Labre fine sand 
particularly alfalfa, Will respond to potassium a?rd 
phosphate fertilizers. The soils are: 

4sw -This unit includes imperfectly drained sandy soils 
that are underlain bv finer textured substrates 
usually within the rooiing zone of most cultivated 
field crops. These coarse textured soils are low in 
natural fertility, have a low moisture-holding 
capacity and are subject to water-logging in the 
spring because of a high water-table. Crops grown 
on these soils are likely to respond to additions of 
nitrogen, phosphorus and potassium fertilizers. 
The soils are: 

Caliento fine sand 
Wampum fine sand 

Vassar fine sand 
5m2-These are well drained soils occurring on gently 

sloping grave1 beach and outwash deposits. These 
coarse textured soils have a low moisture-holding 
capacity, low organic matter content and arë 
generally low in available plant nutrients. Grasses 
and legumes Will likely respond to additions of 
nitrogen, phosphorus and potassium. The soils are: 

Leary coarse Sand 

4p -These well drained soils occur in areas of irregular, 
very gently sloping topography. They are stony, 
thin and usually low to very low in available 
phosphorus. Utilization of these soi1 areas is 
severely hampered by excessive stoniness. Fields 
from which the stones have been removed produce 
good to excellent crops of wheat, oats, barley, flax 
and alfalfa, hay and seed on additions of nitrogen 
and phosphate fertilizers. The soils are: 

Aneda loam 
Carrick loam 

5sw -The soils in this unit are imperfectly drained and 
occur on level to very gently sloping terrain. They 
are coarse textured, low in natural fertilitv and often 
are subject to water-logging in the spring because 
of a hizh water-table. Thev are best suited for 
hay andupasture, but requireadditions of nitrogen, 
phosphorus and potassium to maintain good pro- 
duction. The soils are: 

Sirko coarse sand 
Wintergreen fine sand 
Lonesand fine Sand 

4~2 -These are imperfectly drained soils occurring in 
areas of irregular, gently sloping topography. These 
soils are very stony, thin and low in available soi1 
phosphorus. Stone removal is essential prior to 
cultivation. Delayed seeding and reduced yields 
occur in seasons of high rainfall. Crops grown on 
these soils respond to phosphate fertilizers. The 
soils are: 

Lundar loam 
Piney loam 

5ws -These soils occur in level to depressional areas and 
are normally flooded for a considerable part of the 
growing season. They are coarse textured, low in 
water-holding capacity and low in natural fertility. 
Forage cari be grown if adequately drained and 
fertilized with nitrogen, phosphorus and potassium. 
The soils are : 

Sundown coarse sand 

(c) Soils Limited in Agricultural Use to 
Permanent Pasture 

5wp-These soils occur in depressional areas and are 
normally saturated with water for a considerable 
portion of the growing season. The soils are stony, 
thin and generally very low in available phosphorus. 
Only one soi1 is included in this group: 

Meleb loam 

CLASS 6 
CLASS 5 

Soils in this class are capable only of pro- 
ducing perennial forage crops. Class 5 soils 
have such serious soil, climatic or other limita- 
tions that they are not capable of use for 
sustained production of annual crops. How- 
ever, they may be improved by the use of farm 

Soils in this class are capable only of pro- 
ducing perennial forage crops and improvement 
practices are not feasible. Class 6 soils have 
some natural sustained grazing capacity for 
farm animals, but have such serious soil, 
climatic or other limitations as to make 
impractical the application of improvement 
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practices that cari be carried out on Class 5 
soils. Soils may be placed in this class because 
their physical nature prevents the use of farm 
machinery, or because the soils are not respon- 
sive to improvement practices, or because 
stock-watering facilities are inadequate. Such 
improvement practices as may be effected by 
seeding and fertilizing by hand or by aerial 
methods shah not change the classification of 
these soils. Where costly clearing is required 
to change Class 7 areas to Class 6 areas, those 
areas shall remain classified as Class 7. The 
subclasses and units in this class are: 

the fur trading posts along the Winnipeg and 
Red rivers. La Verendrye’s men first used 
these rivers in 1732 and, from that date to the 
end of the French regime in 1763, these rivers 
formed a strategic link in the great canoe route 
from Montreal to the northern interior of the 
continent. Numerous historic records note the 
beginning of a crude agriculture surrounding 
Forts Maurepas, Bas de La Rivere and Alex- 
ander on the Winnipeg River and in Indian 
settlements along the Red River. 

6m -In this unit are well drained, sandv and gravelly 
soils on irregular, gently sloping topography. 
They are coarse textured, droughty and low in 
natural fertility. These sol1 areas are suitable only 
for limited grazing in areas where lire has removed 
the tree caver. The soils are: 

Pine Ridge sand 
Sandilands sand 
Woodridge coarse sand 

The coming of the Lord Selkirk settlers in 
1812 marked the fïrst serious attempt at 
permanent agricultural settlement in the Red 
River plain. At the junction of the Red and 
Assiniboine rivers, he founded the settlement for 
the pur-pose of providing food supplies to the 
fur brigades of the Hudson’s Bay Company. 

6~ -The soils in this unit are well drained and have 
irregular, gently sloping to undulating topography. 
They are extremely stony, coarse textured, low in 
natural fertility. They are limited in use to grazing 
land of very low carrying capacity in areas where 
tree caver has been removed by fire. The soils are: 

After creation of the Province of Manitoba 
in 1870, the sectional land survey was started, 
making homesteads available to settlers. Much 
of the land in the Lac du Bonnet area was, at 
this point in time, unattractive to settlers, 
because of physical limitations. 

- McArthur sandy loam 
Richer Complex sand to grave1 

6w -In this unit are poorly drained soils that occur in 
small sandy depressions and are water-logged for 
most of the growing season. They may be used for 
hay or limited grazing in dry years. The soils are: 

Kerry sand 

(d) SO& Not SuZted to Agricultural Use. 

CLASS 7 
Soils and lands in this class have no capa- 

bility for arable agriculture or for permanent 
pasture because of extremely severe limitations. 
However, these lands may or may not have a 
high capability for forestry, wildlife, or recrea- 
tion. The soils and land types mcluded in 
this class are: 

Indian Bay Complex (rockland complex) 
Maxsh lands 
Rock Outcrop 
Sand Beaches 

With the construction of the Canadian 
Pacifie Railway between Winnipeg and Fort 
William in 1880, modern development may be 
said to have begun in Manitoba. By 1890, 
much of southern Manitoba had become a 
moderately well settled farming area. This 
period of rapid settlement of the southern 
prairies led to a heavy demand for lumber. 
The Winnipeg and Whitemouth river areas 
were recognized as good timber areas and a 
number of mills produced lumber at Pine Falls 
and at other points. However, settlement in 
the Lac du Bonnet area at the turn of the 
Century was scattered and confined to a narrow 
belt along the shore of Lake Winnipeg and 
along the Winnipeg and Whitemouth rivers. 
Areas around Whitemouth became a centre of 
early German settlement and St. George the 
centre of early French settlement. 

B. HISTORY OF SETTLEMENT 
The development and distribution of settle- 

ment in the Lac du Bonnet area has been 
influenced not only by the natural land-use 
possibilities and limitations peculiar to the 
various districts, but also by historic events, 
transportation routes and by the capabilities 
of the various ethnie groups that settled in 
the area. 

In the early days of the fur trade, settlement 
in the Lac du Bonnet area was centered around 

The construction of a CPR branch line to 
Lac du Bonnet in 1901, which was extended to 
Great Falls in 1914 and the construction of 
lines to Pine Falls and Victoria Beach in 1926 
by the CNR, helped to bring the area out of its 
relative isolation. The decades between 1901 
and 1921 marked the period of greatest settle- 
ment. Large numbers of German, Polish and 
Ukrainian immigrants homesteaded in the 
fertile, but poorly drained lands in the Dencross 
and Thalberg districts. Several Hutterite 
colonies settled in the Greenwald and Spring- 
well districts after World War 1. Settlers of 
British origin settled throughout the area in 
relatively small numbers. 
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Since 1930, when Crown land was trans- 
ferred from Federal to Provincial authority, all 
land disposal has been by sales. In recent 
years, settlement and land acquisition has 
occurred mainly in the Catfish Creek land 
settlement project in the local government 
district of Alexander. This post-war project 
initiated in 1947 is located in an extensive 
peatland area (approximately 50,000 acres) 
that is presently being reclaimed. Some 30,000 
acres in the area have been aliented from the 
Crown. 

The first of six hydro-electric developments 
on the Winnipeg River opened in 1906. This 
plant, since abandoned and four others at 
Seven Sisters, McArthur Falls, Great Falls and 
Pine Falls occur within the area. The con- 
struction and maintenance of these plants, the 
last of these being McArthur Falls in 1955, have 
provided an important source of employment 
and inducernent to settlement in the area. 

The area lying to the north-east of the area 
has long been recognized as a good timber area 
and led to the construction of the Manitoba 
Paper Company pulp and paper mil1 in 1927. 
This industry of major importance to the 
provincial economy has a present daily capacity 
of 500 tons of newsprint paper. The develop- 
ment of this industry has resulted in the 
creation of a company town of 1,120 at Pine 
Falls and a corollary settlement at Powerview 
of some 1,150 persons. 

The Lac du Bonnet area is well endowed in 
recreational resources. Large water areas, 
beaches, topographie variety, seasonal differ- 
ences and historic sites provide a varied base 
for recreational development. The area ac- 
commodates tens of thousands of tourists, 
weekend campers and vacationers during the 
summer months. The focal points of the area 
are the Whiteshell Forest Reserve, the Winni- 
peg River, Lac du Bonnet and Pinawa channels 
for sport fishing, camping, boating and swim- 
ming. Lake Winnipeg is best known for its 
duck marshes at Libau and its excellent sandy 
beaches at Balsam Bay, Beaconia, Grand 
Marais, Grand Beach, Bel Air and Victoria 
Beach. 

The Whiteshell Nuclear Research Establish- 
ment is being built by Atomic Energy of Canada 
Limited on the east bank of the Winnipeg 
River midway between Seven Sisters and Lac 
du Bonnet. The first major facility of this 
new research centre was commissioned to go 
into operation in 1965. Nine miles to the east, 
the townsite of Pinawa, on the north shore of 
Sylvia Lake, is a busthng community of 1,200 

A.E.C.L. personnel and is expected to grow to 
approximately 5,000 people by the time the 
research facilities are fully developed. This 
certainly represents the largest single per- 
manent settlement in the area. 

C. AREA AND PRESENT USE OF FARMLAND 
The area and present use of land in the Lac 

du Bonnet area is indicated in the figures in the 
Census of Canada and in Provincial reports on 
crops and livestock. It is apparent, however, 
that the acquisition of land in a large portion of 
the Lac du Bonnet area was not for the purpose 
of producing crops or livestock, but rather to 
establish residence for the exploitation of the 
forestry, hydro and reactional resources. The 
inclusion of these holdings in the number of 
farms, therefore, cari be misleading. 

The area, number and average size of farms 
in local government districts of Alexander and 
Reynolds and the municipalities of Lac du 
Bonnet, Whitemouth, St. Clements, Victoria 
Beach and Brokenhead are given in Table 60. 
In the areas of better agricultural soils, in the 
municipalities of Brokenhead and St. Clements, 
most of the land is in farms and the average 
size is small, approximately 200 to 300 acres. 
In the rest of the map area, the area of farmland 
ranges from very low to low. The data in the 
table also show that, in the ten year period 
from 1951 to 1961, adjustments in the area of 
farmland, numbers of farms and size of farms 
have taken place. The area in each muni- 
cipality held as farmland appears to have 
stabilized and only minor adjustments down- 
ward have occurred in St. Clements and Broken- 
head. The numbers of farms have steadily 
decreased, while the size of farms throughout 
the area has steadily increased over this same 
period of time. The greatest adjustment in 
numbers of farms has occurred in the Muni- 
cipality of Victoria Beach and the Local 
Government District of Reynolds, where the 
numbers have been reduced by 50 to 37 percent, 
respectively; the least change in numbers has 
occurred in the Local Government District of 
Alexander, approximately 6 percent. The 
average size of farms during this period has 
increased from 10 percent in the Municipality 
of Brokenhead to approximately 40 percent in 
Victoria Beach and Reynolds. 

The utilization of farmland in each munici- 
pality and local government district is given in 
Table 61. In areas of better agricultural 
soils such as in Brokenhead and St. Clements 
municipalities, about 80 percent of the farmland 
is improved while woodlots and unimproved 
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TABLE 60 

Number, Area and Average Size of Farms by Municipalities and Local Government Districts, 
Canada Census, 1961,1956,1951 

Municipality or Local 
Government District 

Total 

*ZZ’ 

Farmland in Percent 
of Total 

Municipal Land 

1961 j- 1956 

Alexander L.G.D ........................... 421,760 10.59 
Lac du Bonnet.. .............................. 322,560 
Victoria Beach.. .............................. 7,040 z% 
Whitemouth .................................... 168,960 32:28 
part of: 
Brokenhead .................................... 180,480 89.95 
Reynolds L.G.D ............................. 857,600 4.32 
St. Clements.. .................................. 199,680 65.69 

11.03 

%4 
34146 

92.11 
5.19 

67.57 

15.46 
23.24 
31.39 
34.31 

“479 
76:88 

Acres in Farms Number of Farms 
Average Size of Farms 

(Acres) 
-- 

1961 1956 1951 1961 1956 1951 1961 
---- -~ 

44,647 46,512 65,205 163 221 234 273.9 
77,081 74,668 74,950 306 328 351 251.9 

1,458 791 2,210 121.5 
56,238 58,215 57,966 250 3z! 346 225.0 

162,335 
37,038 

131,169 

1956 1951 

210.5 278.7 
227.6 213.5 
39.6 85.0 

181.4 167.5 

213.4 211.7 
204.1 158.3 
142.0 145.4 

TABLE 61 

Utilization of Farmland in the Lac du Bonnet Area Expressed as Percent of Acreage Held in Farms, 
Canada Census, 1961 

Municipality or 
Local Government 

District 

Alexander L.G.D . . . . . . . . . . . . . . . 
Lac du Bonnet.. 
Victoria Beach . . . . . . . . . . . 
F’meth t...... <. . 

Brokenff ead.. . . 
Reynolds L.G.D .__._.................... 
St, Clements. ._ ____ _...___........._...... 

= 

-- 

~ 

<. 

<. 

Acre age 

F;I% 
Total 

44,647 58.8 
77,081 66.3 

1,458 9.1 
56,238 64.4 

162,335 79.3 
37,038 50.5 

162,889 81.3 

= _- 
1 

_- l Fallow 

11.1 
11.2 

5; 

18.1 
6.6 

15.5 

7.2 
8.6 

97 1.7 13.3 

20.5 5.5 Z:ii ?Ez 
16.7 8.1 11:o 

Improved Land 

Rw 
Mixed Tame z;- 

Flax Grain Hay 
--- 

<.1 2.1 1.3 12.6 <.l 
0.2 0.1 1.4 17.8 <.l 
- 
- 1.9 23 20:: q 

0.2 0.9 0.6 

0.3 ?2 
<.l lE.8 0.: 
2.1 10:3 0:5 

-- 
Pas- 
ture 

Pota- and 
toes Other 

-- 
<.l 
<.l 9:: 
- 

<.l 1X 

0:: 
8.3 
8.2 

1.0 8.6 

Unimproved Land 

Total 

41.2 
33.7 
90.9 
35.6 

20.7 
49.5 
18.7 

_- 

_- 

- 

Pas- 
ture 

E2- and Other 
-- 
13.6 27.6 

S:5 
23.8 
84.4 

12.3 23.3 

8.3 12.4 

7:: 
42.8 
11.6 
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pastures comprise 20 percent of farms. Wheat, 
followed by oats, tame hay and pasture, barley 
and flax are the main crops grown on the better 
soils. The amount of improved farmland in the 
municipalities of Lac du Bonnet and White- 
mouth and the local government districts of 
Alexander and Reynolds range from 50 to 66 
percent; woodlots and unimproved pasture 
range from 34 to 50 percent. Tame hay and 
pasturage followed by wheat, oats, barley and 
flax are the chief crops grown in these areas. 
In the Municipality of Victoria Beach, only 
nine percent of the area in farms is improved 
and most of this is in pasture and tame hay. 

Data are not available which would show the 
annual yields of the dominant crops by re- 
spective soi1 types, but the average mean annual 
yields of field crops from 1939 to 1962 for the 
Provincial Crop Reporting Districts No. 12 are 
given in Table 62. During the 23-year period 
for which the data is available, the average 
yields of wheat and other crops show wide 

crops grown in the area appear to be slightly 
lower than those for the whole of the province. 

The average number of horses, cattle, .swine, 
sheep and poultry per farm in each mumcipality 
and local government district is given in Table 
63. The data indicate that horses have very 
nearly disappeared from the agricultural scene 
in this area. The numbers that are present are 
generally kept primarily for work around the 
farm during the winter. Cattle and poultry 
occupy a moderately important place in the 
farming enterprise in the Whitemouth, Lac du 
Bonnet and Brokenhead municipalities. This 
reflects the stimulating effect of the Winnipeg 
or domestic markets for milk and poultry 
products. They also occur in greater numbers 
in areas where mechanized grain growing is not 
very strongly entrenched. The lowest num- 
bers of cattle occur in the St. Clements muni- 
cipality where a grain-fallow system of farming 
has been traditional. Swine occur in greater 
numbers in areas best suited to growing grain 

fluctuations. The average yields for most crops. 

TABLE 62 
Average Yields of Field Crops in Manitoba Crop Reporting 

District No. 12 (Eastern) 1939 to 1962* 

Oats 
Bus. /acre 

Barley 
Bus. /acre 

Fall 
Rye 

Buslacre 
Flax 

Bus. /acre 
Potatoes 
Bus. /acre 

Forage 
Crops i 

tons/acre 
Year Wheat 

Bus./acre Bus. /acre 

1939. ....................................... 18.3 24.6 20.3 14.8 11.8 10.7 60.0 
1940. ....................................... 21.2 26.2 24.6 14.3 13.4 10.4 38.0 ::; 
1941........................................ 20.6 28.9 23.7 18.1 17.8 
1942 ........................................ 25.7 40.0 35.0 19.5 21.0 1::: 8::: 2:; 
1943 10.0 75.0 ........................................ 20.0 29.0 21.5 15.7 
1944 17.0 28.0 15.0 14.0 :;:: 8.0 30.0 ::i ........................................ 
1945. 17.7 32.7 23.7 17.0 10.0 60.0 1.8 ....................................... 
1946. 18.3 30.0 21.0 17.0 

5; 
10.0 50.0 1.3 ....................................... 

1947. 13.7 24.7 16.6 13.0 9.2 52.0 2.5 ....................................... 
1948 19.2 35.9 20.0 13.5 9.8 46.7 2.6 ........................................ 
1949 16.0 27.6 23.0 14.0 7.0 68.0 ........................................ 
1950 17.3 36.5 19.0 16.0 

1::: 
75.0 3:: ........................................ 

1951.... .................................... 16.4 32.5 24.0 16.4 13.9 131.0 2.4 
1952 ........................................ 18.0 39.4 26.0 16.5 15.0 141.0 3.3 
1953 ........................................ 24.1 34.6 20.0 16.0 14.0 ::y 160.0 3.9 
1954.. ...................................... 
1955 ........................................ 1E.E 

23.4 11.4 c 85.0 3.6 
29.2 16.7 : 8:: 140.0 4.0 

1956 ........................................ 25:4 44.7 25.0 :; 20.0 4.1 
1957.. ...................................... 17.4 30.2 15.6 ‘ ; FF0 

10:3 
106.0 3.4 

1958.. ...................................... 22.3 38.8 27.9 1; 2 101.9 2.9 
1959. ....................................... 14.5 24.7 16.8 l! 8.7 145.9 3.4 
1960.. ...................................... 23.4 36.0 25.5 : 10.8 102.8 3.4 
1961........................................ 11.0 20.1 13.1 ‘t 58.3 2.3 
1962. ....................................... 21.0 32.0 21.2 1: : 1;:: 13.7 4.5 

Average Yield.. .................... 18.4 31.2 21.1 15.7 1 15.0 9.1 80.6 2.7 
l 

“Includes the Local Government Districts of Piney, Stuartburn, Reynolds, Pinawa, Alexander and the municipalities 
of Whitemouth and Lac du Bonnet. Data condensed from Report on Crops, Livestock, etc., Manitoba Department of 
Agriculture, 1939 to 1962. 

+Does not include wild hay. 

_- 

- 
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D. GENERAL OBSERVATIONS 
The present agricultural land-use in the 

Lac du Bonnet area reflects the influence of 
both export and domestic markets. The farm- 
lands of this area, limited in extent, are suited 
to and are being used for a variety of agri- 
cultural enterprises. In general, mixed farming 
with emphasis on grain growing may be con- 
sidered as the most widely practised enterprise 
in the areas of better soils; while mixed farming 
with an emphasis on livestock is the most 
common type in the Whitemouth and Winnipeg 
river areas. 

Dairy and poultry products are increasing 
steadily in importance in the area in response 
to a growing urban market in Greater Winnipeg 
and other centers. 

Hogs are evenly distributed throughout the 
area, but provide only a small portion of the 
income from agriculture. In many cases, they 
are raised to provide a source of meat for the 
home in areas where cultivated land occurs in 
small parcels and mechanized grain production 
is difficult. 

TABLE 63 

Number of Horses, Cattle, Sheep, Swine and Poultry by Municipality and Local Government District 
in the Lac du Bonnet Area Expressed as Average Numbers per Farm, Canada Census Data, 1961 

Municipality or Local 
Government District 

N;;b;; of Horses 

Alexander L.G.D.. 163 <l 
Lac du Bonnet... .______..._. 306 <l 
Victoria Beach ____. .._._.... 
Whitemouth _.______......______...... 250 1 
Part of: 
Brokenhead . . .._.... . 695 <1 
Reynolds L.G.D.. _.. 167 <l 
St. Clements . 785 <l 

= 
I Cattle 

Total 

- 

Milk 
cows 

4 
7 
5 
4 

.- 

- 

Swine Sheep 

5 ; 

3 1 

3 4 1 
8 <l 

= 
I Poultry 

Total 
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PART V 

FORESTRY 
S. C. ZOLTAP 

A. FOREST HISTORY 

The utilization of forests began when the settle- 
ment of the western agricultural areas created 
a demand for lumber. This demand increased 
with the completion of the Canadian Pacifie 
Railway in 1885 and was reflected in the 
establishment of a number of small sawmills, 
using mainly white spruce and jack pine. 
With the settlement of the Lac du Bonnet area 
in the early 20th Century much land was cleared 
and much of the wood was utilized locally for 
building mater&, fente posts or fuel. A pulp 
and paper mil1 began production at Pine Falls 
in 1927, providing a market for smaller diameter 
wood. 

In the past forest fires caused by natural 
agencies or by man burned extensive areas. 
This is reflected in the dominante of Young trees 
in the present stands. Cutting in the past 
without provisions to regenerate the forest has 
been responsible for many poorly stocked and 
scrubby forests. Effective frre control and 
management of crown lands by the Manitoba 
Forest Service promises a reversa1 of these 
trends. 

B. FOREST CONDITIONS 

1. Area and Volume of Forests 
Forest statistics are available for the Eastern 

Subsection of the Lowlands South Forest 

‘Research Scient&, Canada Department of Forestry and Rural 
Development, Winnipeg, Manitoba. 

Section as established by the Manitoba Forest 
Service, an area smaller than that covered by 
the Lac du Bonnet soi1 map (Fig. 61). About 
two-thirds of this subsection is productive 
forest land (Anon. 1956; Table 64) and about a 
fîfth of the total merchantable volume on this 
area is in trees above 10 inches in diameter 
which is generally the lowest practical limit for 
sawlog production (Table 65). 

2. Forest Utilization 
The area is located near wood-using in- 

dustries and is well supplied with railroads, 
navigable waters and all-weather roads. Lum- 
ber, pulpwood, boxwood, fuelwood, fente posts 
and Christmas trees are tut from the area. A 
five-year average amount of wood harvested 
from the Agassiz and Belair Provincial Forests 
(Fig. 61) with an area of 176,000 and 34,560 
acres, respectively, is shown in Table 66. 

3. Ecological Conditions 
The forest vegetation consists mainly of 

species characteristic of the boreal forests. A 
major, although indistinct vegetation change 
occurs between the eastem and western part of 
the area, along a line trending south-southeast 
from Victoria Beach (Fig. 61). Vegetation in 
the western part shows affinities to a warmer, 
drier climate, and the vegetation in the eastern 
part contains elements of the boreal forest. 

In the western part of the area, bur oak, ash, 
elm and Manitoba maple are frequently found 

TABLE 64 

Area Classification by Land Tenure, Eastern Subsection, Lowlands South Forest Section* 

Crown land 

.-- 

Patented land 

% of A -...- 1- .J 

Total land 

L y6 sf 

Forest land 
Productive .___ ,. . . . . . . . . . . . . . . . . . . .._..................................... 
Potentially productive. ,.. _. ._______._., .__. ,.., .______.__. 
Treed muskeg, treed rock, willow and alder swamp.. 

Non-forest land 
Agricultural land, marsh, rock, meadow, roads, 

153,207 42.9 490,032 55.9 
54,187 15.2 115,509 13.2 
15.261 4.2 60,093 6.9 

townsites, etc ._....,,_..__..__.__....,,,.................................... 
Total land area ..__..._...__....,_.................,.................................. 

Percent.. ..___. . 

134,833 37.7 210,272 24.0 
357,488 100.0 875,906 100.0 

41 8 
I 

*Forest Resources Inventory, Report No. 3, Forest Service, Manitoba Department of Mines and Natural Resources, 
1956. 

nues Lana Acres Lana 
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TABLE 6.5 

Softwood and Hardwood Volume by Size Classes and by Land Tenure, Eastern Subsection, 
Lowlands South Forest Section* 

Volume (in 100 cubic feet) 
-- 

Softwood Hardwood Total 

4”-9” lo”+ 4”-g” lo”+ 4f’-9” lo”+ 

Crown land .,.,__.,__..___.__....,,,,.................. 358,519 52,967 166,056 63,080 524,575 116,047 
Patented land. . . .__ ._. ._. 86,952 9,100 45,170 11,938 132,122 21,038 

Total _..._ _. ., ,_..._.. ._.... .___._____.. .______.... .._ 445,471 62,067 211,226 75,018 656,697 137,085 
Percent.. . _. 88.1 11.9 73.8 26.2 82.7 17.3 

*Fore& Resources Inventory, Report No. 3, Forest Service, Manitoba Department of Mines and Natural Resources, 1956. 

on moist clays and loams, but cutting and fires 
result in an increase of trembling aspen. On 
fresh clays and loams bur oak and aspen 
dominate, with a tendency toward pure aspen 
after disturbance. Jack pine may grow on dry 
sands but the pine is usually replaced by bur 
oak if left undisturbed. White spruce occurs 
on moist clay in a mixture with hardwoods, but 
after the shorter-lived aspen die out, pure white 
spruce stands often occur on these sites. On 
wet areas white spruce may grow with tama- 
rack, but disturbances result in the invasion of 
sedges, rushes, and willow. 

In the eastern part of the area mixed forests 
of trembling aspen, balsam poplar, white spruce 
and balsam fir occur on both fresh and moist 
clays and loams. However, after fires and 
cutting, pure stands of aspen may develop. 
Dry sandy soils and bedrock areas are domin- 
ated by jack pine. On wet to saturated sites 
black spruce occurs in pure stands or in a 
mixture with tamarack. 

Elements of forest types characteristic of one 
part of the area may be found on favourable 
sites in the other part. For instance, elm, ash 
and Manitoba maple may occur along rivers in 
the eastern part of the area where a warmer 
local climate may prevail. Bur oak may occur 
on dry, deep soils in the east. Black spruce 
may be found in the west on very wet sites 
where the local climate is cool, growing in pure 
stands or in a mixture with white spruce and 
larch. 

C. ESTIMATED PRODUCTIVITY AND REPRO- 
DUCTION OF FOREST TREE SPECIES. 

1. Estimated Potential Productivity 
The estimated potential productivity of each 

soi1 series for the commonly occurring forest 

tree species is given in Table 67. When no 
rating is given for a certain species, the species 
was not observed on that site. The pro- 
ductivity figures represent the growth of tree 
species, expressed in ranges of gross merchant- 
able volume increment per acre per year. 
These figures were obtained from measurements 
of the best observed stands and individual 

TABLE 66 

Five-Year Average of Timber Cut in 
Agassiz and Belair Forest Reservet 

Lumber, M bd. ft. 

Agassiz Belair 

Spruce. . . . . . . .._......... . . . . . . . . . . . . 2 56 
BaIsam fir. . . . ..__.__.... ,_....._......, 
Jack pine . . . .._..........._._.......................... 397 23; 
Poplar ..,..,........... ,........... . . 66 11 

Pulpwood, tords 
Spruce. . . .____, ,...___...... 1,869 28 
Balsam fir . . . . . . . ..____ _. 
Jack pine 79 3:; 
Poplar . . . . . . . . . . . ..<<<.................................. 1,747 - 

Boxwood, tords 
Jack pine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Poplar . . . . . . . . . :y 1 

Piece products, PCS. 
Railway ties ..,....,.....___..__. .________..., ,.. 
Cedar poles.. .._._____, .___, .___..., ,..._ Fi; 
Jack pine poles .._.._.___.......................... 1,570 
Fente posts. . . .._________............................ 13,213 

Fuelwood, tords (Green) 

400 

40 
3,965 

Spruce., . . . . . . 
Jack pine. .___. .________. .._ 15; 15; 
Poplar . . . . ..____._. .______.__. . . 240 122 
Other hardwoods .,....,........................... 137 120 
(Dry) and slabs .,..._,,,,.......................... 117 95 

Christmas trees, pcs . . . ..__.............................. 17,117 793 

tAnmal Report, Manitoba Department of Mines and Natwal Re- 
sources, 1960, 1961, 1962. 1963, 1965. 
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TABLE 67 

Forest Productivity* of Soi1 Series 

Parent material 

r  

_-  

_-  

_-  

Mois- 
ture 
class 

= 
I 

= 
I Coniferous species Hardwood species 

Soi1 name Pt WS 1 bS bF tL tA 3Po 

Very highly cal- 
careous loamy 
till . . ..<......._...... ,.... 

fresh 
fresh 
moist 
moist 
wet 

Aneda 

E%%t 
Piney 
Meleb 

Weakly calcareous 
loamy till........... 

fresh McArthur 

-- 

-- 

-- 

-- 

-- 

-- 

- 

- 

5 I 
3 7 
4 5 -- 
3 - 

- - - - 

4 

- - - 
4 

4 
4 - 
3 

- 
Highly to moder- 

ately calcareous 
lacustrine clay..... 

fresh 
fresh 
moist 
moist 
moist 
moist 
moist 
wet 
wet 
wet 

-- 

-- 

-- 

-- 

-- 

- - 3 - 
- i 4 

4 

Highly calcareous 
lacustrine silt.. 

fresh 
moist 
moist 
moist 
wet 
wet 

Highly calcareous 
lacustrineloam... 

fresh 
moist 
moist 
moist 
moist 
wet 
wet 

- 5 4 

4 3 4 

4 5 4 
5 5 - 

Whitemouth - -s- 5 
Elma i - 
Kipling Y 4 
Lakeland 5” 4 4 
Balmoral - 4 
Glenfields - 4 ; 5 - - - 
Birch Point 3 z 5 
Hadashville 3 2 
pdg(pd 3 - 4 

3 - 
z 

5 4 
Plum Ridge 

%%rland 
5 I - 4 5 5 
5 5 - 4 5 5 

-- - - 
6 - - - 

z 
- 

E! 
- - - - 
- - - - 5 - 

4 5 z 5 - 5 
- 

4 4 I 5 - - 

4 : 5 
z 

- : 
- 4 

4 3 
5 

5 
- 4 

-- 

-- 

-- 

_- 

-- 

-- 

-- 

- 
- 

- 

- 

-- 

4 1 

3 1 
3 - 

3 3 - 6 

- 5 
-- 

3 I 

5 z 
- 

5 
-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- -- 
Highly calcareous 

sand and gravel... 
dry 

2; 

Ek 
fresh 
moist 
moist 
moist 
wet 
wet 

- - - 4 4 
4 

Weakly calcareous 
Sand.. . . . . . . . . . . 

Alluvial silt to loam. 

- 5 - 4 - E 
-- -- -- -- - -- - -- - - 

dry Sand~lands 5 - 
fresh 
moist 

ytldltldl~l 4 5 6 6 
4 

: 
4 4 

6 
- 3 4 

wet Kerry - 5 - 5 
-- _- -- _- -- - -- - 

moist Alluvium - - - - - 3 4 
wet Alluvium - - - - - - 6 

-  - - - - - - - - - 
*Productivy in gross mean annual increment of merchantable volume 

1 over 110 CU. ft./acre 5 31-50 CU. 
91-110 cu. ft./acre 

ft./acre 
2 6 1130 CU. 

71-90 cu. ft./acre 
ft./acre 

3 7 less than 
4 51-70 cu. ft./acre 

10 CU. ft./acre 

fSpecies abbreviation as in Table 68. 

wB 

4 

Fi 
- 

3 
- 
- 
- 

- 

- 

- 

4 
4 

5 

- 

3 

z 
3 
4 
- 

5 

2 

: 
4 

: 

4 
- 

4 
4 
4 
- 

- 

- 

- 
wE nM 

5 

5 

b0 

5 

5 

- 
- 
- 

5 

5 
5 

5 
- 

4 

4 

- 

5 
5 
4 

5 
4 
- 
- 

4 
4 

5 
- 
- 

5 

5 
5 

5 

4 

4 

: 
4 

5 

6 
- 
- 
- 

- 
- 

4 

4 
5 - 

- 
- 
- 
- 
- 

4 - 
- 

: 
6 
6 

- 
- 

s 5 
- 

5 
- 
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TABLE 67-Continued 

I Coniferous species I Hardwood species 
Parent material turc -~-------- 

class Soi1 name jPt wS bS bF tL tA bPo wB As wE -~-------- 
Lacustrine clay over fresh Aines - 

till..., .__.,_..__.__. fresh Libau - .zj I 5 1 : 5 2 I I 
-~ -------- 

Lacustrine clay over fresh Lorteau - 
silt.. moist Dencross - 1 z 5 7 Y Fi 4 4” 4 

mojst Framnes - 
;;;t Middleboro - 1 5 5 I z 3 4 4 : 

Glenmoor - 
wet Tarno - 5 5 z 5 4 ; I 7 z 

-- -------- 
Sand over lacustrine fresh 

%LSbre 

4 4 -- - 4 - 4-- 
clay or till............ fresh 

moist Caliento 4” 3 I 4 7 3 4 3 4 4 
moist Wampum 4 3 4 - - 3 4 3 - - 

-- ~------- 
Beach Sand.. ._.__. ,__... vari- 

able Beach Sand - - - - - - - - - - 
-- ~------- 

Organic matter _.,,....._ wet Shallow peat - 56 - 46 - - - - - 
satur- 

ated Deep peat - - 6-7 - 6-7 _ - - - - 
wet-sat. Marsh complex - - - - - - - - - - 

-~~------- 
Shallow to deep dry-wet Indian Bayf 

sandy to loamy 
till, lacustrine 
clay, Sand, bed- 
rock, organic de- 
posits. 

--------L_- 
Bedrock. .__. .__..._. dry Rock 7 - --- 7 - 7 -- 

b0 
- 

5 
- 

5 
- 
- 
- 
- 

mM 

5 
_- 

_- 

_- 

- 

5 
- 

- 
- 
- 

- 
- 

- 
- - 

tSpecies abbreviation as in Table 68. 
JThis complex was not rated because of the great variety of soils it contains. 

should be determined and the appropriate productivity rating applied. 
On local level, the individual soi1 series 

trees on each particular soil series within the 
map area or in the immediate vicinity. 

Current stands do not necessarily reflect the 
potential productivity cf the site because of 
mismanagement, poor stocking, or impoverish- 
ment of the site. The potential productivity 
may be attained, however, through careful, but 
not necessarily intensive management. The 
aim of management should be (1) to obtain 
regeneration of the desired species in sufhcient 
numbers to have a fully stocked stand at 
maturity; (2) to tend the Young stand by 
eliminating severe vegetative competition and 
undesired species, and by thinning overcrowded 
stands; and (3) to protect the forests from fire, 
pests or diseases. 

2. Reproduction Practices 
A number of conditions influence the method 

of establishing tree seedlings, but among them 

probably the most important is the site (e.g. 
soil, soi1 moisture, relief). Site controls the 
kind of species that Will grow in a particular 
habitat in a given climatic zone. It also deter- 
mines the vigour and kind of competing 
vegetation that Will be present. Cutting 
method and time elasped since cutting Will 
dictate what practices may be used to establish 
the future forest stand. 

Inadequate regeneration or undesirable 
species composition after cutting prompted a 
number of studies in various parts of Manitoba 
(Rowe, 1955; Johnson, 1956; Cayford, 1958, 
1959a, 1959b, 1961, 1966; Jarvis and Cayford, 
1961; Jarvis, 1963; Waldron, in press; Jarvis et 
al., m press; Cayford et al., in press). Based 
on the best results of these studies and taking 
into account species and site characteristics, 
practices to induce regeneration of the more 
important tree species have been developed. 
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Softwood species may be regenerated from 
seed, either from natural sources or applied 
artificially, or by planting. If seedlings are to 
survive in adequate numbers, site preparation 
is essential on a11 but the very dry or wet sites 
before seeding or planting is undertaken. Site 
preparation consists of the removal or dis- 
turbance of the organic soi1 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 seedlings cari develop 
at an optimum rate. Site preparation (scari- 
fication) is done mechanically with a crawler 
type tractor equipped with a blade or by a 
tractor pulling such implements as ploughs, 
harrows, drums, etc. At present, experiments 
are under way to determine the effectiveness of 
controlled burning for this pur-pose. 

On some areas, especially on rich, moist 
sites, coniferous seedlings may require release 
from intense vegetative competition. Release 
cari be accomplished effectively by selective 
yF5ycides applied as foliage spray (Waldron, 

Jack pine regeneration may be obtained on 
dry and fresh sites by scarifying the site with a 
bulldozer blade and scattering seed-bearing 
cones on the minera1 soi1 seedbed. On very 
dry, sandy sites regeneration may be obtained by 
scattering cones on an unprepared seedbed, but 
planting in furrows Will usually be more success- 
ful. On moist sites, scarification in preparation 
for seeding or plantmg should be more thorough 
than on fresh sites because of more vigorous 
shrub or grass vegetation. 

White spruce and balsam fir regeneration 
cari be obtained naturally from seed after 
modified clear cutting or partial clear cutting of 
the original stand on dry fresh and moist sites, 
provided the seedbed is prepared either before 
or immediately after the tut. If all seed source 
is removed by clear cutting, the scarified areas 
Will have to be planted or seeded artificially. 
In general, planting is the most successful 
method of establishing white spruce in treeless 
areas. Planting on very moist or wet areas 
may be successful if the seedlings are placed in 
spots that Will not be flooded. 

Adequate black spruce regeneration may be 
obtained on scarified dry to moist sites after 
modified clear cutting or partial clear cutting 
if seed source is present. If seed source is 
lacking on wet sites, black spruce may be 
planted on overturned furrows. On wet and 
very wet organic soils there are usually sufficient 

seedbeds for the re-establishment of black 
spruce from seed from natural sources or ap- 
plied artificially. Sometimes burning is needed 
to remove slash piles which caver good seed 
beds. 

Trembling aspen regenerates well from 
suckers after clear cutting. Shrubs should be 
removed, allowing insolation to warm the soi1 
thus stimulating sucker buds on the aspen 
roots. 

D. FOREST LAND USE CAPABILITY. 
The soils of the Lac du Bonnet map area 

were classified on the basis of their capability to 
grow forest crops. The best forest lands are 
those capable of producing the greatest volume 
of a variety of regionally adapted species, and 
the poorest Iands are those capable of support- 
ing 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. 

The forest land was divided into seven 
classes, based on potential mean annual incre- 
ment rn gross merchantable cubic feet of wood 
volume per acre. The wood volume in each 
class and the subclasses limiting growth 
generally follow the limits set by the Canada 
Land Inventory program for forestry (Mc- 
Cormack, 1965). Subclasses were established 
on the basis of factors limiting growth as 
follows : 
M-deficiency of soi1 moisture during at least part of the 

growing season. Deficient moisture is generally due 
to the coarse texture of the soil. shallowness of soi1 over 
bedrock, or slope pattern. 

W-excess of soi1 moisture during at least part of the grow- 
ing season. Moisture excess is generally due to the 
slow internai drainage caused by the fine texture of 
the soil, either on the surface or in layers, high water- 
table in depressions, or low surface slope gradients. 

R -restriction of rooting by bedrock. 
D-restriction of rooting by dense soi1 horizons or by com- 

pacted layers other than bedrock. 
L -excessive levels of calcium carbonate. 
V-severe competition by vegetation. 51s with this 

limitation cari sunoort verretation that would limit 
the establishment-and gro+th of tree species, necessi- 
tating special management practices to favour trees. 

C -adverse effects of regional climate, relative within the 
map area. Tree growth is limited by low rainfall, 
low temperatures or short growing season. Climatic 
conditions may favour vegetation other than trees. 

1 -periodic inundation by rivers or lakes. 
A description of forest land capability classes 

and subclasses occurring within the Lac du 
Bonnet area follows. 

SOILS OFTHE LAC DUBONNETAREA 
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CLASS 1 
On these lands there are no important 

limitations to the growth of commercial 
forests. The productivity is greater than 111 
cubic feet per acre per yëar. 

No soils in the Lac du 
listed in this class. 

Bonnet area are 

CLASS 2 

On these lands there are slight limitations 
to the growth of commercial forests. Pro- 
ductivity is between 91 and 110 cubic feet per 
acre per year. 

No soils in the Lac du Bonnet area are 
listed in this class. 

CLASS 3 
Lands in this class have level to gently 

sloping topography, are well to imperfectly 
drained, have good water-holding capacity and 
are high in inherent fertility. Productivity is 
between 71 and 90 cubic feet per acre per year. 

Subclass 3 V 
The soils in this subclass developed on im- 

perfectly drained highly calcareous clay, loam 
or sand textured materials. These SOI~S are 
well suited to w hite spruce, black spruce, 
balsam fir and trembling aspen. Control of 
shrub and herb vegetation is necessary in the 
Young stands. The soils in this subclass are: 

Peguis clay McArthur loam 
Pine Valley clay Medika loam 
Thalberg clay Caliento sand 
Elma loam Wampum sand 
Hadashville loam 

CLASS 4 
Lands in this class have level to gently 

sloping relief and are well to imperfectly 
drained. Conditions due to high carbonate 
content or dense structure of the soi!, adverse 
regional climate or severe vegetatlon com- 
petition Emit tree growth. Productivity is 
between 51 and 70 cubic feet per acre per year. 

Subclass 4LC 
Soils in this subclass developed on highly 

calcareous loam materials and are imperfectly 
drained. These areas are well suited for white 
spruce and trembling aspen. The soils in this 
subclass are: 

Piney loam 

Subclass 413 Y 
Soils in this subclass developed on moder- 

ately calcareous clay materials having a dense 
B horizon and are well drained. These soils 
are suited to white spruce, balsam fir and 
aspen. Vegetation competltlon is severe and 
requires control to favour trees. The soils in 
this subclass are: 

Lettonia clay 

Subclass 4CV 
Soils in this subclass developed on well to 

imperfectly drained clay or loam materials on 
gently sloping or level topography. Longer 
growing season favours the slow growing hard- 
woods, reducing the volume of wood produced. 
Vegetation competition is severe and special 
management practices are necessary to grow 
white spruce. The soils in this subclass are: 

Framnes clay 
Peguis clay (in the western part of the area) 
Thalberg clay (in the western part of the area) 
Kipling clay loam 
Whitemouth loam 
Ladywood loam 

Subclass 4 V 
These soils developed on well drained clay 

or loam soils and on well to imperfectly drained 
sandy soils. These soils are well suited to 
white spruce and trembling aspen, but vegeta- 
tive competition requires control. The soils 
in this subclass are: 

Ames clay Lonesand sand 
Lorteau clay 
Middleboro clay 

Richer (moist) sand 
to grave1 

Birch Point loam Sirko sand 
St. Labre sandy loam Wintergreen sand 
Vassar fine sand 

CLASS 5 
Lands in this class have Ievel to gently 

sloping relief and are well to poorly drained, 
or are moderately sloping, excessively drained 
low ridges. Serious limitations to tree growth 
are imposed by seasonal lack of excess of mois- 
ture, very high carbonate content of the soil, 
or by severe vegetative competition. Tree 
growth on some soils in the western part of 
the area is limited by the drier prairie climate. 
Productivity is usually between 31 and 50 
cubic feet per acre per year. 
Subclass 5CV 

The soils in this subclass developed on 
moderately calcareous clay material and are 
well to imperfectly drained. Drier regional 
climate and vegetation competition limit tree 
growth. Moderately good trembling aspen and 
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bur oak cari be grown on the well drained soils, 
and imperfectly drained soils cari support good 
white spruce and aspen. The soils in this 
subclass are : 

Dencross clay Red River clay 
Libau clay St. Norbert clay 
Morris clay 

Subclass XL 
The soils in this subclass developed on very 

highly calcareous loamy materials that are well 
to imperfectly drained. The high carbonate 
content of these soils and adverse regional 
climate limit tree growth. Moderately good 
white spruce and aspen cari be grown on these 
soils. These soils are: 

J-pd,i,amay loam Carrick loam 
Lundar loam 

Plum Ridge loam 

Subclass 5 W 
These soils developed on very gently sloping 

or level plains of highly calcareous clay, clay 
loam, loam or sandy mater&,. having poor 
drainage. Moderately good whlte and black 
spruce, balsam fir (in the eastern part of the 
area) and balsam poplar cari be grown on these 
sites. The main limitations are imposed by the 
periodic excess of moisture. These soils are: 

Balmoral clay Foley loam 
Fyala clay Meleb loam 
Glenfields clay Wentland loarn 
Glenrnoor clay Kerry sand 
Lee River clay Malonton sand 
~~on;.c7iy Sundown sand 

Subclass 5ML 
The soils in this subclass developed on 

gently to moderately sloping highly calcareous 
sandy materials and are well to excessively 
drained. Limitations to tree growth are im- 
posed by periodic lack of soi1 moisture and 
by high carbonate content of the soil. Moder- 
ately good jack pine cari be grown on these 
sites. These soils are: 

Woodridge (dry) Sand 
Richer (dry) gravelly sand 

Subclass 5MV 
The soils in this subclass developed on gently 

sloping, highly to somewhat calcareous sandy 
materials, and are well drained. Moderately 
good jack pine, white spruce and trembling 
aspen cari be grown on these soils. Limitations 
to tree growth are imposed by infrequent lack 

of moisture and by severe vegetation competi- 
tion. These soils are: 

Sandilands (fresh) sand 
Leary (fresh) coarse sand 
Woodridge (fresh) sand 
Richer (fresh) gravelly sand 
Pine Ridge sand 

Subclass 5M 
The soils in this subclass developed on 

gently to moderately sloping somewhat cal- 
careous sandy materials, having excessive in- 
ternal drainage. Moderately good jack pine 
cari be grown on these soils. These soils are: 

Sandilands (dry) sand 
Subclass 51V 

The soils in this subgroup developed on 
very gently sloping silt or loam materials, 
having imperfect internal drainage. Moderately 
good hardwoods cari be grown on these soils, 
but growth is limited by periodic floods. These 
soils are: 

Alluvium (moist) 

CLASS 6 
Lands in this class have level or very gently 

sloping relief and are poorly drained, or have 
gentle slopes and are excessively drained. 
Severe limitations are imposed by either excess 
or lack of moisture. Productivity is usually 
between 11 and 30 cubic feet per acre per year. 
Subclass 6 W 

The soils in this subclass developed on level, 
poorly decomposed organic materials having 
poor drainage. Moderately good black spruce 
and tamarack grow on these soils, but severe 
limitations are imposed by excess moisture. 
These soils are : 

Shallow peat Deep peat 
Subclass 61 W 

The soils in this subclass developed on level 
areas of silt and loam, having poor drainage. 
Moderately good hardwoods grow on these 
sites, but frequent flooding and high water 
table hampers growth. These soils are: 

Alluvium (wet) 
Subclass 6MC 

The soils in this subclass developed on gently 
sloping low ridges of sandy materials that are 
excessively drained. Tree growth is limited by 
lack of moisture and by unfavourable regional 
climate. Open stands of bur oak or jack pine 
of low volume cari be grown on these soils. 
These soils are: 

Leary (dry) coarse sand 
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CLASS 7 
These lands occur either on level and poorly 

drained organic materials, or on irregularly 
sloping bar-e bedrock outcrops which are 
excessively drained. Very severe limitations 
are imposed by the excess moisture on one hand 
or by the lack of soi1 and moisture on the other. 
Productivity is less than 10 cubic feet per acre 
per year. 

Subclass 7 W 
The soils in this subclass developed on level 

organic materials where the permanent water 
table is very near the surface. The excess 
moisture effectively limits tree growth to a few 
scattered black spruce or tamarack trees. 
These soils are: 

Deep peat 
Subclass 7 WI 

CAYFORD, J. H. 1961. Broadcast seeding jack pine at 
weekly intervals in Manitoba. Canada Dept. For- 
estry, For. Res. Br. Tech. Note 106. 12 pp. 

CAYFORD, J. H. 1966. Operational trials of regeneration 
methods for jack pine in south-eastern Manitoba. 
Canada Dept. Forestry, Publ. 1165,23 pp. 

CAYFORD, J. H., 2. CHROSCIEWICZ, and H. P. SIMS. 
In press. A review of Silvicultural research in jack 
pine undertaken by the Federal Govermnent. Canada 
Dept. Forestry and Rural Development, Publ. 1173. 

JARVIS, J. H. 1963. Clear cutting alternate strips and 
scarifying in pure white spruce stands to induce white 
spruce regeneration in Saskatchewan. Canada Dept. 
Fores@, For. Res. Br., Unpubl. MS., 63-MS-Z. 18 pp. 

JARVIS, J. H. and J. H. CAYFORD. 1961. Regenera- 
tion following various methods of cutting in black 
spruce stands in Manitoba. For. Chron. 37:339-349. 

JARVIS, J. H., J. C. LEES, G. A. STENEKER and R. M. 
WALDRON. In press. Review of silviculturalresearch, 
white spruce and trembling aspen caver types, Mixed 
Wood Forest Section, Boreal Forest Region, Alberta- 
Saskatchewan-Manitoba. Canada Dept. Forestry 
and Rural Development, Publ. 1156. 

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. These soils are: 

Marsh complex 

JOHNSON, M. J. 1956. Some aspects of black spruce 
reproduction in the Central Forest Region of Mani- 
toba. Canada Dept. Northem Affairs and National 
Resources, Forestry Branch, For. Res. Div., S. & M. 
56-3. 15 pp. 

McCORMACK, R. J. 1965. Outline of the Canadian land 
capability classification for forestry. Mimeo., Depart- 
ment of Forestry of Canada, Agricultural and Rural 
Development Act (ARDA). 

Subclass 7RM 
These soils developed on gently to steeply 

sloping granitic bedrock. The lack of uncon- 
solidated minera1 materials makes these lands 
extremely dry. A few scattered jack pine, 
trembling aspen or white birch may grow in 
cracks, or black spruce in shallow depressions 
in the rock. These soils are: 

Rock 

ROWE, J. S. 1955. Factors influencing white spruce repro- 
duction in Manitoba and Saskatchewan. Canada 
Dept. Northem Affairs and National Resources, 
Forestry Branch, For. Res. Div. Tech. Note 3. 27 pp. 

WALDRON, R. M. 1959. Hazel foliage treatments to 
reduce suppression of white spruce reproduction. 
Canada Dept. Northem Affairs and National Re- 
sources, Forestry Branch, For. Res. Div., Tech. 
Note 75. 17 pp. 
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ANON. 1960-1965. Annual reports for the years 1960, 
1961,1962,1963,1965. Manitoba Department Mines 
and Natural Resources. 

Boardfoot-(abbr. bd. ft.). A unit of measurement repre- 
sented by a board 1 foot long, 1 foot wide and 1 inch 
thick. The abbreviation M. bd. ft. refers to thousand 
board feet. 

CAYFORD, J. H. 1958. Scarifying for jack pine re- 
generation in Manitoba. Canada Dept. Northern 
Affairs and National Resources, Forestry Branch, 
For. Res. Div., Tech. Note 66. 14 pp. 

CAYFORD, J. H. 1959a. Germination and survival of 
jack pme and red pine after scarification in south- 
eastern Manitoba. Canada Dept. Northem Affairs 
and National Resources, Forestry Branch, For. Res. 
Div., Tech. Note 78. 14 pp. 

CAYFORD, J. H. 1959b. Seeding jack pine on the Sandi- 
lands Forest Reserve, Manitoba, 1925-1955. Canada 
Dept. Northem Affairs and National Resources, 
Forestry Branch, For. Res. Div. Tech. Note 79. 
16 PP. 

Ch27 cutling-The removal of an entire forest stand in one 
tut. In its usual application only the merchantable 
timber is removed. 

Cord-A unit of measurement of stacked wood. One tord 
contains 128 cubic feet in a pile that is 4 feet high, 
4 feet long and 8 feet wide. 

Coni’er-Cone-bearing tree species. The term softwood 
is a synonym. 

Couer type--A -descriptive term used to group together 
softwood (coniferous), hardwood (deciduous), or 
xsnf;&wood (a mixture of softwoods and hardwoods) 

Gros.~ mean annual increment-Total growth of trees in a 
stand up to a given age, divided by that age. 

Hardwood-Deciduous, broadleaved tree species. 
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Maturity-The approximate age beyond which growth 
falls off or the rate of decay increases. 

Merchantable volume-Volume of wood of a size and quality 
suitable for marketing and utilization. 

Modified clear 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. 

Moi&re regime-Annual moisture status of the uncon- 
solidated soi1 material, expressing the moisture avail- 
able 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 moisture supply, without pro- 

longed lack or excess of soi1 moisture (well 
drained). 

Mois&--periodic excess of soi1 moisture (imperfectly 
drained). 

Wet-prolonged to permanent excess of soi1 moisture 
(poorly drained). 

Saturated-permanent excess of soi1 moisture at the 
surface (very poorly drained). 

Partial cutting-Asystem 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. 

Site-An area of land characterized by regional and local 
climate, soi1 material, relief, soi1 moisture and nutrients 
which mfhrence the development of the biotic com- 
munities on that land. 

Szccker-Shoots that arise from the lower portion of a 
stump, especially from the root, following cutting of 
the orrginal Stern. 

TABLE 68 

Common and Scientific Names of Tree Species 
Used in the Text 

Common Name Abvr. Scientific Name 

PoPulus tremuloides Michx. Aspen, trembling 
Ash, red . . . . . . . . . . . . . . . . 
Birch, white.. . 
Cedar, 

tA 
As 
wB 

F~~&US pennsylvanica Marsh. 
Bet&a papyrz’fera Marsh. 

eastern white.. 
Elm, white. . ., 
Fir, balsam . . 
Larch, tamarack 
Maple, Manitoba 
Oak, bur . . . . . . . . . . . . . . 
Pine, jack.. . . . . . . . . 
Pine, red. . . . 
Pine, white. . . . 
Po~lar, balsam.... 
Spruce, black. . . . . . 
Spruce, white. . . . . . 

eC 
WE 
bF 
tL 
mM 
b0 
P 
rP 
WP 
bPo 
bS 
ws 

Thuja occidentalis L. 
Ulmus americana L. 
Abies balsamea (L.) Mill. 
Larix laricina (Du Roi) K. Koch 
Acer negundo L. 
Querncs macrocarpa Michx. 
Pinus banksiana Lamb. 
Pinus resinosa Ait. 
Pinus strobus L. 
Populus balsamifera L. 
Picea mariana (Mill.) BSP 
Picea gkruca (Moench) Voss 
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PART VI 

RECREATION 

The Lac du Bonnet area is well endowed with 
recreational resources. Lakes, topographie 
variation,. seasonal differences, wildlife and 
colorful hlstory provide the basrs for a diversity 
of recreational facilities that attract thousands 
of vacationers, weekend campers, sportsmen 
and tourists into the area. The demand of a 
growing m-ban society in Manitoba and else- 
where for more outdoor recreation means that 
more and more of Manitoba’s agricultural and 
forest lands are going to be used for recreation. 

Among the many aesthetic, economic and 
physical considerations that determine the 
potential of an area for recreation, soils dictate, 
to a large degree,. the type and location of 
recreational facilitres. Some soils subject to 
flooding have severe limitations for use as sites 
for camps and most recreation buildings. 
These soils may be better suited for hiking or 
nature study areas, or for greenbelt open space. 
Wet soils are not suitable for campsites, roads, 
playgrounds and picnic areas. Soils that dry 
out slowly after rains present problems where 
intensive use is contemplated. Droughty soils 
make it difficuh to maintain grass caver for 
playing fields and golf courses and make access 
roads excessively dusty. Soi1 depth to bed- 
rock, surface texture, presence of stones or 

rocks, natural fertility of the soi1 are additional 
basic soi1 qualities and characteristics that 
determine, to a large degree, the feasibility of 
many kinds of outdoor activlties. 

In Table 69, each soi1 type has been grouped 
into one of three classes according to its limita- 
tions for a specific recreational use. The three 
classes are: 

“1. None 20 Slight Lim~taiions-Soils rela- 
tively free of limitations that affect the intended 
recreational use or the limitations are easy to 
overcome. 

2. Moderaie Limitaiions-Soils with moder- 
ate limitations resulting from the effects of 
slope, wetness, soi1 texture, soi1 depth to bed- 
rock, plant growth deficrencies, stones, etc. 
Normally, the limitations cari be overcome with 
correct planning and good management. 

3. Severe Limitations-Soils with limitations 
severe enough to make specific use of the soi1 
doubtful. Use of these soils usually includes 
major soi1 reclamation work. 

*Guidelines and criteria used in this interpretive classification were 
taken from the mimeographed report on the “Use of Soil Surveys in 
Planning for Recreation” by P. H. Montgomery and F. C. Edminster 
of the Soil Conservation Service, U.S.D.A. 
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TABLE 69 
Estimated Degree of Limitation of the Soils in the Lac du Bonnet Area 

for a Number of Outdoor Recreational Uses 

Soi1 Type and 
Map Symbol 

Alluvium (Al) . . . . . . . . . . . . 

Aneda (Aa) . . . . . . . . . . . . . 

Ames (An) ._. . . . . . . . . . . . . . 

Balmoral.. . . . . . . . . . . . . . . . . . . . 
(Ba, Ba/c, Ba/T) 

Birch Point (Bp) . . . . . . . . 

Caliento (CO) ,........,,,.. 

Carrick (C) . . . . . . . . . . . . . . . . . . 

I333;~ Peat Complex.... 

Dencross (DC) . . . . . . . . . . . 

Elma (E, EJC) . . . . . . . . . . . . 

Foley (Fo, FO/C, Fo/T 

Framnes (Fr). . . . . . . . . . . 

Fyala (Fy, Fy/T) . . . . . . 

Glenfields.. . . . . . . . . . . . . . 
(Gf, Gf/C, Gf/T) 

Glenmoor . . . . . . . . . . . . . . . . . . . . . 

Hadashville. . . . . . . . . . . . . . 
CH, WC, H/T) 

~;nd$n Bay Complex.. 

Kerry (KY). ................. 

Kipling (K, K/C). ...... 

Ladywood ,.__._. .._.____.. 
(Ld, Ld/C, Ld/T) 

-- 

. 

. . 

. 

‘1 

. . 

. 

. . 

. 

. . 

. 

. 

,. 

,. 

- 

Es? 
severe 

severe 

moderate 

severe 

none to 
slight 

moderate 

severe 

severe 

moderate 

moderate 

severe 

none to 
slight 

severe 

severe 

severe 

moderate 

severe 

severe 

moderate 

moderate 

Recreational Use 

‘laygrounc 
Areas 

severe 

severe 

moderate 

severe 

none to 
slight 

moderate 

severe 

severe 

moderate 

moderate 

severe 

none to 
slight 

severe 

severe 

severe 

moderate 

severe 

severe 

moderate 

moderate 

pE: e 

severe 

moderate 

none to 
slight 

severe 

none to 
slight 

moderate 

moderate 

severe 

none to 
slight 

none to 
slight 

severe 

none to 
slight 

severe 

severe 

severe 

moderate 

severe 

severe 

moderate 

moderate 

-- 

- 

1 

moderate 

none to 
slight 

severe 

none to 
slight 

moderate 

none to 
slight, 

severe 

none to 
slight 

none to 
slight 

severe 

none to 
slight 

severe 

severe 

severe 

slight 
to none 

severe 

severe 

none to 
slight 

none to 
slight 
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moderate 

none to 
slight 

none to 
slight 

moderate 

none to 
slight 

none to 
slight 

none to 
slight 

severe 

none to 
slight 

none to 
slight 

moderate 

none to 
slight 

moderate 

moderate 

moderate 

slight 
to none 

none to 
slight 

moderate 

none to 
slight 

none to 
slight 

Soi1 Problems 

Soils are periodically flooded during 
season of use. 

Well drained, gently sloping soils that 
are very stony. 

Weil drained, very gently sloping soils. 
Surface textures are fine and become 
very sticky when met. 

Poorly drained soils subject to ponding 
and seasonal high water-table. 

Weil drained, gently sloping soils. 

Subject to ponding and somewhat 
stony vrhere sandy layer is thin. 

Well drained, gently sloping soils that 
are very stony. 

Very poorly drained organic soils that 
are too wet for use. 

Moderately drained soils that are sub- 
ject to ponding for very short periods. 

Moderately drained, gently sloping 
soils with high water-table during early 
part of season of use. 

Poorly drained level soils. 

Moderately well drained, fine textured 
soils. 

Poorly drained, level soils subject to 
ponding. 

Paorly drained, Ievel soils. 

Poorly drained, level soils subject to 
ponding. 

Moderately drained, gently sloping 
soils. 

Gently to steeply sloping rockland. 

Poorly drained, sandy soils. 

Moderately drained, gently sloping to 
level soils. 

Moderately drained, gently sloping to 
level soils. 



Sor~s OF THE LAC DU BONNET AREA 

Soi1 Type and 
Map Symbol 

Lakeland (La). ............ 

Leary (Ly, Ly /T). ...... 

Lee River (Lr). ............ 

Lettonia (Lt) ............... 

Libau (Li) ..................... 

Lonesand (L) ............... 

Lorteau (Lo). ................ 

Lundar (Lu). ................ 

Malonton.. ................... 
(Mn, Mn/C, Mn/T) 

Marsh Complex (Mh). 

MeArthur (Mc). .......... 

Medika (Ma). .............. 

Meleb (Ml). .................. 

Middlebro (Mb). .......... 

Morris (M). .................. 

Osborne (Os, Os/T) ..... 

Peguis (Pe/T). .............. 

Pine Ridge (Pr). .......... 

Pine Valley (Py/T) ..... 

Piney (P) ..................... 

TABLE 69-Continued 

moderate moderate moderate 

Buf\risng 
L1 

none to 
slight 

none to 
slight 

Trails and 
Paths 

none to 
slight 

none to 
slight 

Moderately drained, gent,ly sloping to 
level soils. 

none to 
slight 

moderate none to 
slight 

Weil drained, coarse textured soils 
where good vegetative caver is difficult 
to maintain. 

severe severe severe 

moderate moderate moderate 

severe severe 

none to none to 
slight slight 

Poorly drained soils subject to ponding. 

Weil drained, gently sloping to level 
clay textured soils subject to ponding 
after rains. 

moderate moderate moderate none to none to 
slight slight 

Well drained, gently sloping clay 
textured soils that are slightly stony 
and are subject to ponding after rains. 

severe moderate moderate moderate none to 
slight 

Moderately drained sandy soils subject 
to seasonal high water-table. Coarse 
surface textures make good vegetative 
caver difficult to maintain. 

moderate moderate moderate none to none to 
slight slight 

Well drained, gently sloping to level 
clay textured soils that are subject to 
ponding after rains. 

severe severe moderate severe moderate Moderately drained, very stony, gently 
sloping soi1 areas. 

severe severe severe severe severe Poorly drained sandy soils with a high 
water-table. 

severe severe severe severe severe Very poorly drained soils. Too wet 
for use. 

severe severe severe 

moderate moderate moderate 

severe moderate 

slight slight 
to none to none 

Weil drained, very stony soils. 

Subject to flooding during early spring 
runoff. Soils are also imperfectly 
drained. 

severe severe severe severe severe 5,o,,ly to very poorly drained, stony 

severe severe moderate moderate Moderately drained clay textured soils 
subject to a ponding after rain. 

severe severe moderate moderate Moderately drained clay textured soils 
subject to ponding after rain. 

severe severe severe severe 

slight 
to none 

slight 
to none 

severe Poorly drained clay textured soils that 
are subject to ponding for extended 
periods. 

severe severe moderate moderate moderate Moderately drained clay soils subject 
to ponding after rain. 

none to 
slight 

severe 

moderate none to none to none to 
slight slight slight 

moderate moderate moderate 

Droughty, gently sloping sandy soils. 
Vegetative caver difficult to maintain. 

severe Moderately drained clay textured soils 
subject to ponding after min. 

severe severe moderate moderate moderate Moderately drained, very stony soils 

Recreational Use 

‘la&gzo Picnic 
Areas 

- 

ZZZ 
l 

Soi1 Problems 
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Soi1 Type and 
Map Symbol 

Plum Ridge. . . . . . . . . . . . . . . 
(PI, PI/C, Pl,‘T) 

Red River... . . . . . . . . . . . . . . . . 
(Rr, RrP.7 

Richer Complex (Rh) severe severe severe severe 

Rock Outcrop (R)...... severe severe severe severe severe 

St. Labre (Sl) . . . . . . . . . . . . . . moderate moderate 

St. Norbert (NC) . . . . . . . . moderate moderate 

Sandilands (S) . . . . . . . . . . . . moderate moderate 

Siiko (Si, Si/T). . . . . ..,.. 

Shallow Peat (SP)...... 

severe moderate 

slight slight slight 
to none to none to none 

moderate moderate moderate 

severe severe severe severe severe 

Sundown (Su, SU/T).. severe severe severe severe severe 

Tarno (Ta). ................. severe severe severe severe severe 

Thalberg (Th). ........... seveie severe moderate noderate moderate 

Vassar (V) . . . . . . . . . . . . . . . . . . 

Wampum (Wa) ._....... 

Wentland.. . . . . . . . . . . . 
OVe, We/C, We/T) 

Whitemouth . . . . . . . . . . . . . . . 
0% J=WC, JWJ3 

slight 
to none 

Wmtergreen (Wg)...... moderate 

slight slight 
to none to none 

moderate noderate 

Woodridge (W, W/T) moderate moderate 

TABLE 69-Continued 

Recreational Use 

22 
moderate 

?laygrounc 
Areas 

moderate 

El: 
moderate 

BmA&rg 
1 

severe severe moderate 

slight 
to none 

moderate 

slight slight slight 
to none to none to none 

slight slight slight 
to none to none to none 

slight 
to none 

moderate slight slight slight 
to none to none to none 

moderate moderate noderate moderate 

severe severe severe severe 

slight 
to none 

slight slight slight Droughty, gravelly soils. Vegetative 
to none to none to none caver difficult to maintain. 

r-rg:h?d 

slight 
to none 

slight 
to none 

severe 

slight 
to none 

severe 

slight 
to none 

moderate 

Soi1 Problems 

Smooth level, imperfectly drained loam 
textured soils. 

Moderately drained, level clay textured 
soils that are subject to ponding. 

Extremely stony, droughty sandy and 
gravelly soils. 

Undulating to hilly rockland with 
little or no soil. Enclosed depressions 
very wet. 

Droughty, gently sloping sandy soils. 
Vegetative caver difficult to maintain. 

Well drained, gently sloping, clay 
textured soils that are subject to 
occasional ponding. 

Droughty, gentiy aloping sandy soils. 
Vegetative caver difficult to maintain. 

Gently sloping, gravelly soils with a 
high seasonal water-table. 

Poorly and very poorly drained organic 
SO&. Too wet to use. 

Poorly drained, gravelly SO& with a 
high water-table. 

Poorly drained, clay textured soils 
that are subject to ponding. 

Moderately humid, clay textured soils 
that are subject to ponding after rains. 

Droughty, gently undulating sandy 
soils. Vegetative caver difficult to 
maintain. 

Level, moderately drained sandy soils 
with a high seasonal water-table. 

Poorly to very poorly drained loam 
textured soils. 

Well drained, gently sloping soils. 

Moderately drained sandy soils subject 
to high seasonal water-table. 
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GLOSSARY OF TERMS 
Acid soi&Generally a soi1 having a pH value less than 

6.6. Usually a soi1 that is acid throughout most or 
a11 of its parts occupied by plant roots. Commonly 
applied to the surface layer or some other specific 
horizon of the soil. 

Ad.sor@ion-The attachment of compounds or ionic parts 
of salts to a surface or another phase. Nutrients in 
solution (ions) carrying a positive charge become 
attached to (adsorbed by) negatively charged soi1 
particles. 

Aeration, soi&The exchange of air in soi1 with air from 
the atmosphere. 

Aggregate (of soil)-A single mass or cluster of many fine 
soi1 particles held in a cube, granule, prism or other 
forms. 

Alhaline soil-A soi1 having a pH value above 7.3. Gen- 
erally a soi1 that is alkaline throughout most or a11 of 
the parts of it occupied by plant roots. 

Alluvial soil-Soils developing from transported and 
relative1 
with litt Y 

recently deposited material (alluvium) 
e or no modification of the original materials 

by soil-forming processes. 
Ash-The non-volatile residue resulting from the com- 

plete burning of organic matter. 
Association (synonymous with Catena as defined in 

Manitoba)-A group of soils within the same zone, 
formed from similar parent materials, but with unlike 
soi1 characteristics because of difference in drainage 
or relief. 

Available nut7ient in soils-The part of the supply of a 
plant nutrient in the soi1 that cari be taken up by 
plants at rates and in quantities significant to plant 
growth. 

Bedroch-The solid rock underlying soils and other earthy 
surface formations, 

Calcareous soil-A soi1 containing calcium carbonate. It 
effervesces visibly when treated with hydrochloric 
acid. 

Carbon-Nilrogen ratio-Weight ratio of organic carbon to 
total nitrogen. 

Catena-See association. 
Cation.-An ion carrying a positive charge of electricity. 

The common soi1 cations are calcium, magnesium, 
sodium, notassium and hvdronen. 

C&on-Exchenge Capacity (6.E.C.)~-A measure of the 
total amount of exchangeable cations that cari be 
held by the soil. It is expressed in terms of milli- 
equivalents per 100 grams. 

Clay-As a soi1 separate, the minera1 soi1 particles less 
than 0.002 mm. in diameter. As a soi1 textural class. 
soi1 material that contains 40 percent or more of 
clay, less than 45 percent of sand and less than 40 
percent of silt. 

CZuy loam-Soi1 material that contains 27 to 40 percent 
of clay and 20 to 45 percent of Sand. 

Clod-A mass of soi1 produced by plowing or digging 
which usually flakes easily with repeated wetting and 
drying in contrast to a ped, which is a natural soi1 
aggregate. 

Comfilex (soil)-An intimate mixture of different kinds of 
soi1 that are too small to be shown separately on a 
published soi1 map. 

APPENDIX 

Concretions-Hard grains, pellets or nodules from con- 
centration of compounds in the soi1 that cernent soi1 
grains together. 

Conductivity, electrical-A physical quantity that meas- 
ures the readiness with which a medium transmits 
electricity. Commonly used for espressing the 
salinity of irrigation waters and soi1 extracts, because 
it cari be directly related to salt concretion. It is 
espressed in (mmhos/cm) at 25%. 

Coirsistence-The combination of properties of soi1 
material that determine its resistance to crushing-and 
its ability to be molded or changed in shape. Con- 
sistence depends mainly on forces of attraction 
between soi1 particles. Consistence is described by 
such words as loose, friable, firm, soft, plastic and 
sticky, etc. 

Continental climate-A general term for the climate 
typical of great land masses where wide ranges in 
temperature and other weather conditions occur, be- 
cause the area is not greatly influenced by nearness 
to the sea. 

Contozlr-An imaginary line connecting points of equal 
elevation on the surface of the soil. 

Deflocculate-To separate or to break up soi1 aggregates 
into individual particles. 

Degradation (of soiZs)-The change of one kind of soi1 to 
a more highly leached kind, such as the change of a 
Chernozem to a Grey Wooded. 

Drainage, soi&-(l) 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. 

Drift-Material of anv sort denosited bv geological 
processes in one place after ‘having bien removed 
from another. Glacial drift includes the materials 
deposited by glaciers, streams and lakes associated 
with them. 

Dztne-A mound or ridge of loose sand built by wind. 
Occasionally, during extreme dry periods, granu- 
lated clayey materials may be piled into low dunes. 

Environment-A11 external conditions that may act on an 
organism or soi1 to influence its development. 

Bosion-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. 

Fallow-Cropland left idle in order to restore produc- 
tivity, mainly through accumulation of water, 
nutrients or both. 

Fumily! soi&The third category (III) in the Canadian 
So~l Classification system. Differentiae of these 
soils are primarily based on similarity in texture, 
drainage, thickness of horizons, permeability, miner- 
alogy, consistence and reaction. 

Friable-Soi1 aggregates that are soft and easily crushed 
between thumb and forefinger. 

Genesis, soil-Mode of origin of soi1 with special reference 
to the processes responsible for the development of 
the solum from parent material. 

Gleyzation-( 1) Development of dull, neutral grey color 
in a soi1 horizon produced by lack of oxygen caused 
by waterlogging. (2) Development of yellow and 
grey mottling in the soi1 produced by partial oxida- 
tion and reduction of iron caused by intermittent 
waterlogging. 

116 



SOILSOF THELACDUBONNETAREA 

Granzrlar structure-Soi1 structure in which the individual 
grains are .grouped into small spherical aggregates 
mith indistmct sides. A well granulated soi1 has the 
best structure for most ordinary trop plants. 

Parts per million (P.P.M.)-A notation for indicating a 
small amount of material. The expression gives the 

Great Soi1 Group-This is the fifth category (V) in the 
Canadian Soi1 Classification scheme. This is a sub- 
division of the Order, each division consists of one 
or more broad groups of soils with some fundamental 
characteristics in common. For example, Cherno- 
zemic soils are separated into Brown, Dark Brown, 
Black and Dark Grey Great Group soils. The 
separations are based on color differences of the Ah 
or Ap horizons. 

number of units by weight of the substance per 
million weight units of oven dry soi1. 

Peat-Soi1 material consisting of more than 30 percent 
organic matter accumulated under conditions of exces- 
sive moisture. 

G7ound waler-Water that fills a11 the unblocked pores of 
underlying material below the water-table, which is 
the Upper limit of saturation. 

Humifcation-A process or condition of decay in which 
plant or animal remains are SO thoroughly decom- 
posed that their initial structures or shapes cari no 
longer be recognized. 

Inheriled soi1 characteristics-Any characteristic of a soi1 
that is due directly to the nature of the material 
from which it is formed, as contrasted to the char- 
acteristics that are the result of soi1 forming processes 
acting on parent material. For example, some soils 
are stony because the parent material was stony. 

Leaching-The removal of material in solution by the 
passage of water through soil. 

Loam-The textural class name for a soi1 having 7 to 27 
percent of clay, or 28 to 50 percent of silt and less 
than 52 percent of Sand. 

Ped-An individual natural soi1 aggregate such as granule, 
prism or block, in contrast to clod, which is a mass of 
soi1 brought about by digging or other disturbance. 

Pedology-The science that treats of soil. 
Pe7c&pn-The downward movement of water through 

Pewzeability, soil-The quality of a soi1 horizon that 
enables water or air to move through it. 

pH-A numerical designation of relatively weak acidity 
or alkalinity as in soils and other biological systems. 
Technically, pH is the common logarithm, of the 
reciprocals of the hydrogen concentration of a solu- 
tion. A pH of seven indicates precise neutrality, 
higher values indicate increasing alkalinity and lower 
values increasing acidity. 

Plant m&ients-The elements taken in by the plant essen- 
tial to its growth and used by it in the elaboration of 
its food and tissue. These include nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulphur, iron, 
Ïnanganese, copper, boron and perhaps others obtained 
from the soi1 and carbon, hydrogen and oxygen 
obtained chieflv from air and water. 

Platy structure-Soi1 aggregates with thin vertical axes 
and long horizontal axes. 

Massive soi1 structure-Large cohesive masses, no evidence 
of arrangement into definite forms. 

Millieqztivalent (m.e.)-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. 

Productivity (of soiZs)-The present capability of a kind of 
soi1 for producing a specified plant or sequence of 
plants under a defined set of management practices. 

Profile (soiZ)-A vertical section of the soi1 through a11 its 
horizons and extendina into the parent material. 

Millimhos (mmhos)-Units of electrical conductance. 
Morphology, soil-The constitution of the soi1 including 

texture, structure, consistence, color and other 
physical, chemical and biological properties of the 
various soi1 horizons that make up the soi1 profile. 

Motlled-Soi1 horizons irregularly marked with spots of 
color. A common cause of mottling is imperfect or 
poor drainage. 

Muck-Highly decomposed organic soi1 material devel- 
oped from peat. . The peat is decomposed t? the 
~~oi$; that the orlgmal plant parts cannot be Iden- 

Beaction, soi&The degreeof acidity or alkalinity of a soi1 
mass, expressed in either pH value or in words as 
follows : PH 

Extremely acid .............................. Below 4.5 
Very strongly acid.. .4.5 - ......................... 5.0 
Strongly acid .................................... ..5.1 - 5.5 
Medium acid ...................................... 5.6 - 6.0 
Slightly acid ..................................... .6.1 - 6.5 
Neutral................................................ 6.6 - 7.3 
Mildly alkaline .................................. 7.3 - 7.8 
Moderately alkaline .......................... 7.9 - 8.4 
Strongly alkaline ................................ 8.5 - 9.0 
Very strongly alkaline.. ................... .9.1 and higher 

Regolitk-The unconsolidated mantle of weathered rock 
and soi1 material on the earth’s surface. 

MU&-A humus-rich surface layer of soils consisting of 
mixed organic and minera1 matter. 

Relief-Elevations or inequalities of the land surface, con- 
sidered collectively. 

Neutral soil-A soi1 that is neither significantly acid nor 
alkaline. Strictly a neutral soi1 has a pH of 7.0; in 
practice, a neutral soi1 has a pH between 6.6. and 7.3. 

Order, soil-The highest category (VI) in the Canadian Soi1 
Classification system. These are: Chernozemic, 
Solonetzic,, Podzolic, Brunisolic, Regosolic, Gleyzohc 
and Orgamc. 

Run-off-The surface flow of water from an area. 
Salin: Soil-A soi1 containing enough soluble salts to 

impair its productivity for plants. 
Salts-The products of the reaction of an acid with a base. 
Sand-Individual rock or minera1 fragments in soils having 

diameters rannine: from 0.5 mm. to 2.00 mm. The 
textural class rïame of any soi1 that contains 5 percent 
or more of sand and not more than 10 percent of clay. 

Organic soil-Soils that contain 30 percent or more of 
organic matter and have a depth of 12 inches or more 
of consolidated material. 

Sandy clay-The textural class name of any soi1 containing 
35 percent or more of clay and 45 percent or more of 
Sand. 

Pa7ent materieZ-Unconsolidated minera1 material or peat 
from which the soi1 profile develops. 

Sandy loavn-Soils of this textural class contain less than 
20 percent clay and more than 50 percent Sand. 
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Sedirrzentary rock-A rock composed of particles deposited 
from suspension in water; e.g., limestone, shale, 
sandstone. 

Sepurate, soil&One of the individual size groups of minera1 
soi1 separates Sand, silt or clay. 

Series, soil-The second category (II) in the Canadian Soi1 
Classification system. A group of soils that have soi1 
horizons similar in their differentiating character- 
istics and arrangement in the profile, except for surface 
;;sgs;nd are formed from a particular type of parent 

Sesquioxides-The oxides of trivalent cations such as iron 
and aluminum. 

Silt-(1) Individual minera1 particles of soi1 that range 
in diameter between 0.05 mm to 0.002 mm. (2) Soi1 
of the textural class silt contains 80 percent silt and 
less than 12 percent of clay. 

Silt loam-Soi1 of this texturalclass, having (1) 50 percent 
or more of silt and 12 to 17 nercent of clav, or (2) 50 to 
80 percent of silt and less than 12 percentclay. 

Silty clay loam-Soi1 of this textural class has 27 to 40 
percent clay and less than 20 percent Sand. 

Single grained soil-A structureless soi1 in which each 
particle exists separately, as in dune Sand. 

Slope-The incline of the surface of a soil. It is usually 
expressed in percentage of slope, which equals the 
number of feet of fall per 100 feet of horizontal distance. 
One hundred percent slope is equal to a 45 degree 
angle of slope. 

Soil-A collection of natural bodies occupying parts of 
the earth’s surface that support plants and that have 
properties due to the integrated effect of climate and 
living matter acting upon parent material, as con- 
ditioned by relief over periods of time. 

Soi1 management-The preparation, manipulation and 
treatment of soils for the production of food and 
fiber. 

Solum-The Upper part of a soi1 profile, above the parent 
material in which the processes of soi1 formation are active. 
Sphagnum-A group of hummock-forming mosses which 

grow in moist places. 
Stratified materials-Unconsolidated Sand, silt and clay 

arranged in strata or layers. 
Subgroup, soi&The fourth (IV) category in the Canadian 

Soi1 Classification system. These soils are subdivions 
of Great Groups and, therefore, each soi1 is defined 
more specifically. 

Substratum-A layer lying beneath the solum or true soil. 
It is anplied to both parent materials and to other 
unconforming layers bëlow the solum. 

Surface sail-The soi1 ordinarily moved in tillage, or its 
equivalent in uncultivated soil, about 5 to 8 inches. 

Textural class or texture-Names given to soi1 material and 
refers to the proportions of Sand, silt and clay in a mass 
of soi1 on a përcëntage basis. 

Till, glacial-The unsorted and non-stratified deposits 
laid down bv the action of glacial ice. 

Tilth-The phyiical condition of a soi1 in respect to its 
fitness for the growth of plants. 

Topography-The shape of the ground surface, such as 
hills, mountains or plains. 

Type, soil-The first category (1) in the Canadian Soi1 
Classification system. It is a subdivision of the soi1 
series and is based on the texture of the surface soil. 

Water-table-The Upper Emit of the part of thesoil or under- 
lying rock material that is wholly saturated with 
water. 

Water-holding capacity-The ability of soi1 to hold water. 
The water-holding capacity of sandy soils is usually 
considered to be low-, while that of clayey soils is high’ 
Often expressed in mches of water per foot depth of 
soil. 

Weatheri;ng-The physical and chemical disintegration and 
decomposition of rocks and minerals. 
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