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Sunmary 

THE RECONNAISSANCE SOIL SURVEY of the Grandview map 
sheet area covers 2,691 square miles in an area extending west- 
ward from Lake Dauphin to the Saskatchewan border. The 
Grandview area is divided into two broad physiographic areas by 
the Manitoba escarpment. Above the escarpment, the topo- 
graphy is irregular, gently to steeply sloping and the soils are 
dominantly well-drained, whereas below the escarpment the 
topography is nearly level and the soils are dominantly imperfectly 
drained. 

The climate of the area is sub-humid and has a definite summer 
maximum of precipitation. Frost is a hazard to grain production 
on the Dark Grey Wooded and Grey Wooded soils occurring on the 
slopes of the Riding and Duck mountains and in the Newdale Till 
Plain area. Vegetation tends to vary with latitude and altitude. 
Below the escarpment, the aspen-oak type of vegetation prevails 
in the southern portion but gradually changes to mixed woods in 
the northern portion. Above the escarpment the aspen-oak 
extends westward to the vicinity of the Riding and Duck 
mountains where mixed woods prevail. In the Newdale Till 
Plain area the vegetation consists mainly of aspen. 

The soils above the escarpment are dominantly well-drained 
members of the Orthic Black, Dark Grey Wooded, Grey Wooded, 
and Rendzina sub-groups whereas those below the escarpment are 
dominantly imperfectly drained members of the above-mentioned 
types. Productivity of these soils varies with texture, topography, 
drainage and degree of degradation. Approximately 50 percent 
of the land is under cultivation. Over 90 percent of the cultivated 
land is used for grain production. Barley, wheat, and oats 
respectively is the order of importance of crops grown. The 
general cropping practice is fallow followed by two years of grain. 
Livestock are produced on most farms and in some areas livestock 
production is the major farm enterprise. 



Introduction 

THE RECONNAISSANCE SOIL SURVEY of the Grandview map sheet 
area is the ninth of a series of reports devoted to the description 
of the soils of Manitoba as determined through the work of the 
Manitoba Soi1 Survey. The abject of the survey was to obtain 
the essential facts about the soils of the area. The publication 
consists of two parts: a colored soi1 map and a report. 

The Grandview soi1 map indicates the distribution and area 
of the soi1 associations. The soi1 map was drafted at the scale of 
one inch equals two miles. Township and Range numbers are 
shown along the margin of the map. Solid black boundary lines 
are used to separate associations and phases of associations, and 
broken black boundary lines are used to separate associates 
within associations. Soi1 associations and associates are identified 
by color and letter designation. Local soi1 conditions such as 
poor drainage, salinity, stoniness and rough topography are 
indicated by defined symbols. A key to the colors, letter designa- 
tions and symbols appear as a legend on the map. 

The report describes the cultural and physical features of the 
map area and the formation, character, capabilities and limitations 
of the soils. The report is divided into four parts. Part 1 
describes the location and extent of the area, the population 
distribution and transportation and market 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 physical, morphological and agronomie features 
of each association, presents a grouping of the soils into eight land 
classes and a table indicating the adaptability of each soi1 to 
regional crops. Part IV outlines the history of early settlement 
and describes land use. 
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REPORT OF THE RECONNAISSANCE SOIL SURVEY 
of the 

GRANDVIEW MAP AREA IN MANITOBA 

Part I 

GENERAL DESCRIPTION OF AREA 
A. LOCATION AND EXTENT 
The area covered by this report of the 
reconnaissance soi1 survey of the Grandview 
map sheet occupies approximately 1,722,521 
acres exclusive of road allowances and the area 

within the Riding Mountain National Park 
and the Duck Mountain Forest Reserve. The 
map sheet includes Townships 23 to 33 in 
Ranges 19 to 23 and Townships 23 to 30. in 
Ranges 24 to 29 west of the Principal Meridian. 
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SOIL SuRvEY - GRANDVIEW Mm SHEET AREA 

The map sheet covers the Municipalities of B. POPULATION 
Shell River, Hillsburg, Grandview, Gilbert The 1951 Census of Canada records a total 
Plains and Ethelbert; the Local Government population of 29,161 within the Grandview 
District of Park; parts of the Municipalities of map area. This would represent a population 
Shellmouth, Boulton, Dauphin and Mossey density of about 11 persons per square mile. 

River; and portions of the Local Government 
However, 9,337 or 32 percent of these people 

District of Mountain and the unorganized 
live in incorporated towns and villages and the 

territory of Riding Mountain National Park 
rural population of 19,828 constitutes a density 

and Duck Mountain Forest Reserve (See 
of approximately 7 persons per square mile. 
The distribution of this population is shown 

Figure 2). in Figure 3. 

THE DISTRIBUTION OF POPULATION IN THE GRANDVIEW MAP AREA 
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SOIL SuRvEY - GRANDVIEW MAP SHEET AREA 

Dauphin is the principal urban centre with 
a population in 1951 of 6,007. Other incor- 
porated towns and villages are: Roblin (1,055), 
Grandview (946), Gilbert Plains (833) and 
Ethelbert (491). Many smaller settlements are 
located throughout the map area and service 
the farming districts with local market facilities. 

The present distribution of rural population 
has resulted from the variations in agricultural 
land values throughout the map area. While 

the rural population density is fairly uniform 
over most of the southern portion of the area, 
it decreases in the hilly lands bordering the 
Riding and Duck mountains and on the stony 
soils to the west of the Assiniboine River. A 
large area of poor agricultural land in the 
northern portion of the map sheet, to the 
north-east of Ethelbert, is very sparsely 
populated with only 1 to 2 persons per square 
mile in some townships. 

RAILROADS AND HIGHWAYS IN THE GRANDVIEW MAP AREA 
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SOIL SURVEY - GRANDVIEW MAP SHEET AREA 

C. TRANSPORTATION AND MARKETS 
The railways, highways and main secondary 

roads that traverse the Grandview map area 
are shown on Figure 4. These main transporta- 
tion arteries provide ah-weather communica- 
tion routes between the local towns and 
villages and to principal market centres outside 
of the area. A network of market roads serve 
the farm communities. Most of these roads 
have beenconstructed along the road allowances 
bordering each section of land as provided by 
the quadrilateral system of survey. Some of 
these roads are gravelled but most are graded 
earthen roads. Market roads are numerous in 
highly productive farm areas, whereas few 
roads have been constructed in areas with a 
large percentage of nonarable land. 

Dauphin is the principal communication 
and marketing centre in the map area. It is a 
divisional point on the main line of the 
Canadian National Railways and an important 
road centre for the highways leading to 
Northern Manitoba and Central Saskatchewan. 
Dauphin is the largest marketing centre serving 
the Valley River and Lowland plains areas with 
excellent facilities for grain marketing and for 
marketing and processing of livestock products. 
Important local industries are: dressed poultry 
and eggs, butter making, the bottling of 
carbonated beverages, woodworking, and the 
manufacture of building blocks. Other grain 
and livestock products marketing facilities are 
provided in the towns of Gilbert Plains, 
Grandview, Roblin, Ethelbert and Pine River. 
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FACTORS AFFECTING SOUL FORMATION 

The factors affecting soi1 formation are climate, A. RELIEF AND DRAINAGE 
vegetation, parent material, relief and drainage. The principal relief and drainage features of 
The type of soi1 formed at any one place is the Grandview map area are shown in Figures 
dependent upon the interaction of these factors, 5, 6 and 8. Figure 5 is a contour map in which 
the length of time they have been active and the land elevation above sea level is shown by 
the modifications resulting from the work of means of contour lines. Figure 6 shows the 
man. location of rivers and creeks which drain the 

CONTOUR h4AP OF THE GRANDVIEW MAP AREA 
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SOIL SURVEY - GRANDVIEW MAP SHEET AREA 

area. Figure 8 gives the distribution of various 
surface deposits and shows the division of the 
area into landscape units. 

The hilly uplands of the Riding and Duck 
mountains are the most prominent relief 
features in the map area. These morainic hills 
bisect the area from north to south dividing it 
between two broad physiographic areas known 
as the Manitoba Lowlands and the Second 
Prairie Steppe of the Great Plains Region. 
The steep eastern slopes of the Riding and 
Duck mountains for-m segments of the Manitoba 

Escarpment, which marks the western limit of 
glacial Lake Agassiz. In this area, the escarp- 
ment rises over a thousand feet above the 
Lake Agassiz Basin and attains the highest 
land elevation in Manitoba on Baldy Mountain 
(2,727 feet a.s.1.) located in the Duck Moun- 
tains. West of the Riding and Duck moun- 
tains the land fa11 is more gradua1 and the 
morainic hills give way to an undulating plain, 
deeply incised by river valleys. 

The rugged terrain of the Riding and Duck 
mountains is in Sharp contrast to the gently 
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THE GRANDVIEW MAP AREA 
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BEDROCK FORMATIONS IN SOUTHERN MANITOBA 
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SOIL SIJRVEY - GRANLWIEW MAP SHEET AREA 

sloping Valley River Plain and the flat to 
slightly rippled landscape of the Lowland Plain. 
The Valley River Plain occupies a former bay 
of glacial Lake Agassiz. Commencing at about 
1,700 feet a.s.l., the land falls gradually over 
lake-washed till and shallow deltaic deposits 
to the prominent glacial lake beaches at about 
1,200 feet a.s.1. Below these sandy beach 
ridges, the Lowland Plain stretches far to the 
east and south in a gradua1 descent to the axial 
portion of the Lake Agassiz Basin, now occupied 
by Lake Winnipeg and the Red River Valley. 

Surface drainage of these eastern plains 
and of the eastern portions of the Riding and 
Duck Mountains is facilitated by a dendritic 
network of rivers and streams contributary to 
Lake Dauphin, Lake Winnipegosis and their 
conjunctive stream, the Mossey River. None 
of these water courses is deeply intrenched and 
river valleys are ahnost non-existent in the 
Lowland Plain. Consequently floods are a 
constant threat in spring seasons and periods 
of heavy rainfall. 

West of the morainic divide, the surface 
runoff waters flow through intermittent creeks 
and draws to enter the deeply tut valleys of 
the Shell and Assiniboine rivers and their 
tributaries. These valleys, which in places 
reach dimensions of 200 to 300 feet deep and 
more than a mile wide, dissect the Newdale 
Till Plain and are a major feature of the 
landscape. 

B. GEOLOGY AND SOIL PARENT MATERIALS 

A surface mantle of unconsolidated rock 
materials caver the bedrock formations through- 
out the Grandview map area. These unconsolid- 
ated materials are composed of rock fragments 
derived from bedrock formations through the 
action of continental glacier ice and water. The 
continental glaciers picked up and transported 
huge quantities of materials from the bedrock 
over which they passed. When the ice melted 
the rock materials were deposited by the ice 
and flowing water as glacial drift in various 
forms. These drift deposits, along with small 

areas of recent alluvium constitute the parent 
materials from which the soils have developed. 

(il Geology of the Underlying Rocks 
The bedrock formations of southern Mani- 

toba and the location of the Grandview map 
area with respect to the surface contacts of 
these formations are shown in Figure 7. The 
Grandview map area is underlain almost 
entirely by shales and sandstones of the 
Cretaceous period. A narroYv fringe of Jurassic 
and Devonian limestones, sandstones and 
gypsum beds occur along the eastern edge of 
the map sheet. Other rocks which underlie 
these formations and reach the surface to the 
north and east of the map area are limestones 
and dolostones of the Silurian and Ordovician 
periods and granitic rocks of the Precambian 
era. As the continental ice sheets moved in a 
southerly direction, these rock formations have 
a11 contributed materials to the surface deposits 
of the Grandview area. Due to the direction of 
ice movement, shaly materials do not occur in 
the surface deposits east of the surface contacts 
of the Cretaceous shale beds. 

TABLE 1 

Description of Surface Deposits Occurring 
in the Grandview Map Sheet Area 

Deposit Description 

GLACIAL TILL 
Ground Moru&e 

Generally unsorted material. Topography is charac- 
terized by a succession of low knolls ?nd depressions. 
g;;d~;; are loam to clay-contais stones and 

End Moraine 
Often modified or resorted. Topography is roughly 
undulating to hilly. Textures range from sandy to 
clay loam. Stonier than ground moraine. 

DTU?Ylli?l 
Elongated hi11 lined in the direction of ice advance, 
usually unsorted. Textures are loam to clay loam. 
Contains stones and boulders. 

GLACIO-FLUVIAL 
Outwash Plain 

Sandy and gravelly area occurring on a nearly level 
lain but may be marked by enclosed depressions and 

!y incised ravines. 
boulder-free. 

Often cobbly but is usually 
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Table 1 -Cont’d 

Deposit Description 

Alluvial Tenace 
Sandy and graveily bench along a valley. Topography 
is gently sloping to the main valle 
incised runways and depressions. 
is usually stone free. 

8fte?%b&%% 

Kame 
Short hi11 of Sand and grave&may contain resorted 
tih. Contains some stohes and boulders. 

Esker 
Winding elon 
laid down un 

ted ridge of Sand 
t? 

,.rl and cobbles 
er the ice by a rapt ly flowmg stream. 

Stream-Eroded Glacial TZU 
Eroded till along streams or runways-usually stony 
and bouldery. A very cobbly and stony erosion layer 
occurs either on the surface of the ground or under 
a thin covering of sandy and gravelly material. 

LACUSTRINE 
Clays, silts and sands laid do’wn in glacial lakesa 
Topography is usually nearly level, although 
moderately steep slo es are encountered in some amas. 
Stones are few to a Es ent except in amas where thin 
lacustral deposits are underlain with till. 

RECENT ALLUVIUM 
Post-glacial deposits of sands, silts and clays akl;; 
streams, in meadows, sloughs and marches. 
includes mucks and 

P 
eats. 

graphy is nearly leve 
Soils are immature: topo- 

to depressional. Stones are rare. 

(ii) Surface Deposits and Physiographic Areas 

The kind of surface deposits occurring in 
the Grandview map area are defined in Table 1. 
The distribution of these deposits and the 
division of the map area into landscape units 
are shown in Figure 8. 

The Lowland Plain occupies a portion of 
the Lake Agassiz Basin and is bounded on the 
west by a prominent beach ridge of this former 
glacial lake. The surface deposits within this 
area consist of ground moraine, thin outwash 
and lacustrine deposits, and recent alluvial 
sediments. The boulder till of the ground 
moraine deposits contain a very high per- 
centage of limestone fragments and is devoid of 
shale material. The topography is undulating 
with low ridges and shallow swales trending in 
a north-south direction. The outwash and 
lacustrine deposits range in texture from Sand 
to clay and have smooth, very gently sloping 

to level topography. The alluvial sediments 
consist of levee and flood plain deposits along 
the rivers and creeks and organic deposits of 
muck and peat. Most of the Lowland Plain 
area is imperfectly drained. 

The Valley River Plain occupies a former 
bay of glacial Lake Agassiz between the Riding 
and Duck mountains. The surface deposits in 
the axial portion of this plain are lacustral Sand, 
silt and clay sediments, but the peripheral area 
is occupied by ground moraine consisting of 
boulder till and lake-washed boulder till 
deposits. The boulder till in this area is also 
very limy but is not as calcareous as the till 
deposits in the Lowland Plain. The water-laid 
sediments are mostly deltaic deposits of the 
Valley and Wilson rivers and their confluent 
streams. The topography of the Valley River 
Plain is smooth, very gently to gently sloping 
over most of the area and the soils are 
dominantly well-drained. 

The Riding and Duck mountains consist 
primarily of end moraine deposits with ground 
moraine and glacial-fluvial deposits occurring 
in some areas. The end moraine has a much 
rougher topography than the adjacent ground 
moraine of the Valley River Plain. The boulder 
till is lower in lime content and contains a 
variable amount of shale material. Some 
kames, in the form of short hills of gravel, have 
been identified in the area west of Bield and 
in Township 30, Range 28. Narrow outwash 
plains, alluvial terraces and stream eroded 
glacial till deposits occur along the deep 
ravines and river valleys. Surface drainage is 
rapjd over most of this hilly area. 

The Newdale Till Plain is an area of ground 
moraine and stream eroded glapia till which 
has been deeply incised by the Assiniboine, 
Shell and Big Boggy river valleys. The boulder 
till is of mixed shale, limestone and granitic 
rock origin and is less calcareous than the till 
deposits of the Valley River and Lowland 
plains. The topography of the land between 
the deep valleys is level to gently undulating. 
A few elongated hills, which may be considered 
as drumlins, occur to the north and south of 
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Roblin . The area west of the Assiniboine 
Valley is comparatively level and the boulder 
till has been reworked by stream erosion. 

C. CLIMATE 

In relation to world-wide climatic condi- 
tions, the Grandview map area of Manitoba is 
within the region designated by Koppen as 
Dfb*. 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, -inter 
temperatures lower, and the annual range 
much greater than the world average for the 
latitude. The area is sub-humid and has a 
definite summer maximum of precipitation. 
Approximately 75 percent of the precipitation 
falls as rain during the period of April to 
October and 25 percent as snow during the five 
winter months of November to March. 

(i) Temperature 

The mean monthly temperatures and the 
highest and lowest monthly means as recorded 
at Dauphin are given in Table 2. This is the 
only Meteorological Station with long terre 
weather records located in the Grandview map 
area. Although local variation occurs due to 
differences in elevation, in a general way these 
data are representative of the agriculturally 
d.eveloped portion of the map area. The mean 
annual temperature at Dauphin, based on 50 
years’ records, is 36.O”F. July is the warmest 
rnonth with an average temperature of 66.7”F. 
However, July mean temperatures have ranged 
from a high of 72.4”F, recorded in 1935, to a 
low of 60.2”F, recorded in 1915. January is 
the coldest month with an average temperature 
of 0.2”F. The highest January mean tempera- 
ture on record is l&O”F, recorded in 1919 and 
1944, and the lowest is -19.2”F, recorded in 
1950. 

Two common!y recognized values that 
indicate the length of the growing season are 
the frost-free period and the vegetative season.* 

*W. Koppen and Geiger “Handbuch der Klimatologie”, Bond 1 
Teil C. Gebuder Bomtraeger, Berlin. 1936. 

In the Grandview map area the frost-free 
period ranges from 90 to 110 days and the 
vegetative season is within the range of 170- 
180 days**. The range in the lengths of these 
periods within the map area results from the 
differences in elevation over the area. 

(ii) Precipitation 

The mean monthly precipitation and the 
highest and lowest monthly totals as recorded 
at Dauphin are given in Table 3. June is the 
wettest month with an average precipitation of 
3.21 inches. However, rainfall during June 
has ranged from a high of 8.92 inches, recorded 
in 1944, to a low of 0.66 inches, recorded in 
1914. February is the driest month with an 
average precipitation of 0.76 inchea. The 
highest February precipitation on record is 
1.56 inches, recorded in 1943, while no measur- 
able precipitation fell in February of 1912. 
The mean yearly precipitation at Dauphin is 
18.01 inches. During the 33 years in which 
complete records have been kept there has 
been 7 years in which the precipitation was 
between 10 and 15 inches, 15 years in which it 
was between 15 and 20 inches, and 11 years 
in which it was over 20 inches. 

On the average 13.5 inches of precipitation 
falls as rain during the summer months of 
April to October, and 4.5 inches of precipita- 
tion, mainly in the form of snow, is received 
during the winter months of November to 
March. 

(iii) Local Variation in Climate 

The climatic conditions throughout the 
map area show some effect of differences in 
elevation and the influence of the Riding and 
Duck mountains on air movement. While the 
records kept at the Dauphin Meteorological 
Station are indicative of the temperature and 
precipitation conditions over the Lowland and 
Valley River plains, some modification occurs 

*Frost-free period is L?e length of time between average dates OI tee 
last frost in spring and the first frost in autumn. Vegetative season 1s 
the avenge length of time during the summer months when the daily 
mean temperature is above 42°F. 
HB. W. Currie “Vegetative and Frost-free Seasons, Prairie Provinces 
and Nortbwest Territories”, Physics Department, University of 
Saskatchewan. 1964. 
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TABLE 2 

The Mean Monthly Temperatures ad Hlghert and Lowest Monthly Means on Record 
for Dauphin in the Grandvlew Map Area of Manitoba 

Month 

January..... 

February . . . , 

March . . . . . , 

April . . . . . 

May . . . , . . . . 

June . . . . . . . . 

JuIy . . . . . . 

August...... 

September. . . 

October. . . 

November. . . 

December. . . . 

. . . 

. . . 

. . . 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . 

. . 

. . . 

. . . 

. . 

. . . 

. . . 

. . . 

. . . 

. . . 

. < . 

. . . 

. . . 

. . . 

. . . 

N”i2Z Of 
Recording 

Mean Monthly 
Temperatures 

in Degrees 
Fahrenheit 

52 0.2 

51 5.3 

51 17.8 

53 37.5 

53 51.2 

53 60.7 

53 66.7 

52 63.8 

51 53.5 

50 42.8 

50 24.2 

50 8.8 

on the higher land areas to the west. A com- 
parison of the mean monthly temperatures at 
Dauphin (950 feet a.s.1.) and at Russell (1,873 
feet a.s.1.) is given in Table 4. Russell is 
situated 12 miles south of the map sheet area 
in Range 28. It is located about 30 miles south 
of Roblin and is at approximately the same 
elevation. These monthly temperatures 
recorded at Russell may be taken as being 
representative of the temperature conditions 
over the Newdale Till Plain of the Grandview 
map area. 

These records indicate that the 900 feet 
difference in elevation between the Lowland 
Plain and the Newdale Till Plain is accom- 
panied by a difference of almost 4°F. in mean 
annual temperature. A corresponding differ- 

= 
I Range of Mean Temperatures 

Highest Monthly 
Mean on Record 

18.0 (1919 and 

23.0 $%;and 

28.1 (1945) 

47.4 (1952) 

59.0 (1944) 

68.0 (1919 and 
1921) 

72.4 (1935) 

70.0 (1930) 

61.6 (1940) 

50.0 (1924) 

39 * 0 (1917) 

22.5 (1939) 

Lowest Monthly 
Mean on Record 

- 

-19.2 (1950) 

-13.6 (1936) 

5.0 (1955) 

27.8 (1907) 

36.1 (1907) 

55.0 (1916) 

60.2 (1915) 

58.8 (1912) 

39.3 (1891) 

33.0 (1917) 

12.0 (1955) 

-6.0 (1917 and 
1933) 

ence in the length of the growing season cari be 
expected. Precipitation records for the same 
two stations indicate that on the average there 
is one inch less rainfall per year on the upland 
plain than on the lowland area to the east of 
the mountains. 

No meteorological records are available for 
the mountain sections of the Grandview map 
area. However, short-term records of summer 
precipitation that have been kept in the Riding 
Mountain National Park indicate that these 
hilly uplands receive slightly more rainfall than 
the surroundmg areas. Temperatures are also 
slightly cooler on these higher land areas. The 
more humid climate resulting from increased 
rainfall and lower temperatures is reflected in 
the forest vegetation of the upland region. 
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TABLE 3 

The Mean Monthly Precipitatlon and the Highest and Lowest Monthly Totolr on Record 
for Dauphin In the Grondvfew Map Areo of Manitoba 

Month 

January ........... 

February ........... 

March ............. 

April............... 

May. ............... 

June ............... 

July ................ 

August ............. 

September .......... 

October ............. 

November .......... 

December ........... 

Number of 
Years 

Recording 

Mean MonthIy 
Precipitation 

Inses 

= 
I 

Highest Lowest 
Monthly Precipitation Monthly Precipitation 

39 .95 3.15 (1917) 

39 .76 1.56 (1943) 

40 1.08 3.75 (1945) 

48 .89 3.25 (1948) 

51 1.70 5.47 (1943) 

50 3.21 8.92 (1944) 

50 2.55 6.29 (1949) 

49 2.14 6.29 (1907) 

48 1.87 6.95 (1912) 

46 1.11 2.88 (1937) 

44 .98 3.15 (1906) 

42 .77 2.80 (1956) 

Yea;! $Iea 

Range in Monthly Precipitation 

.oo (1912) 

.oo (1912) 

.20 (1915 and 
1954) 

.oo (1907) 

.lO (1917) 

.66 (1914) 

.49 (1929) 

.02 (1915) 

.25 (1940) 

.12 (1913) 

-00 (1912) 

.oo (1913) 

Highest 12 Months Lowest 12 Months 
November to October November to October 

28.03 (1934-35) 10.28 (1930-31) 

TABLE 4 

A Comparison of the Mean Monthly Temperatures in Degrees Fahrenhelt as 
Recorded at Dauphin and Russell, Manitoba 

Dauphin., . . 9.2 

Russell.. . . . . -3.5 

5.3 17.8 

-1.0 13.2 
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VEGETATION REGIONS OF THE 

GRANDVIEW MAP AREA 
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D. VEGETATION 

The area covered by the Grandview map The Manitoba Lowlands Section occupies 
sheet lies within the Boreal Forest Region as the Lowland Plain east of the escarpment and 
delineated by Halliday.* In this map area north of the Valley River. In this section, 
the Boreal Forest Region is represented by : aspen, black and balsam poplar occur in pure 
the Manitoba Lowlands Section, the Aspen- associations or mixed with white spruce and 
Oak Section, the Aspen Grove Section and the white birch. In the northern portion of the 
Mixedwood Section. The location of these area, where fïres have not occurred in recent 
sections is shown in Figure 9. years, the prevailing forest. caver is black 

spruce and tamarack with jack pine on the 
*W. E. D. Halliday. “A forest claasifiition for Canada”. Fore& Series, 
Bull. No. 89. Ottawa, 1937. ridges. 
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The Aspen-Oak Section, which extends aspen is the dominant species occurring in 
westward from Lake Dauphin to Grandview, stands ranging from clumps to high-forest 
includes the southern part of the Lowland associations with black poplar. 
Plain and most of the Valley River Plain. In 
this section, aspen is the most prevalent species 
with stands ranging from small clumps through 
large groves to continuous good-growth associa- 
tions. Oak is found less frequently in this area 
than in areas south of the Riding Mountain 
National Park. Sorne ash, Manitoba maple 
and an occasional elm are found on alluvial 
soils along streams. 

The Mixedwood Section is located on the 
hilly uplands of the Riding and Duck Moun- 
tains. In this area, the characteristic forest 
caver is a mixture of trees in varying propor- 
tions of aspen, black poplar, white spruce, white 
birch and balsam fir. Large areas of well- 
developed aspen and black poplar associations 
occur, particularly towards the contact with 
the Aspen Grove and Asnen-Oak sections. 
Some jack pine are found - on sandy ridges, 
while black spruce and tamarack are common 
in basinal areas containing peat deposits. 

The Aspen Grove Section occurs along the 
western rnargin of the map area and encom- 
passes the Newd.ale Till Plain, In this section, 



SOILS 

The soils that have developed under the 
influence of the soi1 forming factors described in 
Part II exhibit physical characteristics which 
reflect their environment. Through observa- 
tion of these characteristics it. is possible to 
classify soils on the basis of their genesis or the 
processes involved in their formation. Such a 
classification scheme permits the grouping of 
soils into natural units. The recognition of 
these units is dependent on the study of the soi1 
profiles. 
A. THE SOI1 PROFILE 

The soi1 profile, as viewed in vertical cross 

section consists of the various soi1 layers to a 
depth of three or more feet. These layers are 
called soi1 horizons and differ from one another 
in one or more of the following features: color, 
texture, structure, consistence, reaction, concre- 
tions and intrusions. The main horizons are 
designated by the letter symbols 0, A, B, C and 
D. For more detailed description these master 
horizons may be subdivided into sub-horizons, 
in which case they are designated as: Al, A2, 
Al; B,, B2, etc. The master horizons are 
defined in Table 5. Examples of the use of this 
horizon nomenclature are given in Figure 10. 

A 

B 

CC, 

C 

Black soi1 profile showing subdivison 
into soi1 horizons. 

FIGURE 10 

Examples of the use of Soi1 Horizon Nomenclature. 

0 

A2 

Grey Wooded soi1 profile showing subdivison 
into soi1 horizons: 
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TABLE 5 

Definitions of Soi1 Horizons 

0 HoaIzor+-Organic accumulation on the surface of the 
soi1 composed of leaf litter or thin muck and peat 
deposits. 

A Homzo&-The horizon of maximum weathering and of 
maximum removal of the products of weathering by 
downward movement of water. In grassland soils 
it is also the horizon of maximum accumulation of 
organic material. 
A t Sub-horizon-Surface minera1 layer with maximum 
accumulation of organic matter; dark in color. 
Az Sub-horizon-Layer of maximum leaching; light 
in color; prominent in most forest soils, usually absent 
in grassland soils. 
43 Sub-horizon-Transition layer to the B, but more 
iike the A than the B. 

B HoRrzoN-The horizon of less intense weathering. This 
sub-surface horizon may be characterized by: an 
accumulation of clay, iron, aluminum or organic 
matter; a blocky or prrsmatic structure; a color unllke 
that of the A or C horizons; or a combination of these 
features. 
Bt Sub-horizon-Transition layer to A above, but 
more like the B than the A. Sometimes absent. 
Bz Sub-horizon-Layer of maximum development of 
the features that characterize the B horizon. 

Bs Sub-horizon-Transition layer to the C, but more 
like the B than the C. Sometimes absent. 

C HoRIzoN-The horizon of relatively unweathered 
material, that is similar in ccmposition to the material 
from which at least a portion of the overlying sohnn 
has developed. Slight arterations in the nature of this 
material due to accumulation of carbonates or soluble 
salts, or to the process of gleization are designated by 
the use of subscripts. 

D HoRIzoN-Any stratum underlying the C, or the B if 
no C is present, which is unhke the material from 
which the solum (A and B horizons) has been formed. 

LETTER SUBSCRIPTS 
ca-Used to denote a whitisb accumulation of carbon- 
ates (mainly calcium carbonate) which most com- 
monly occurs in the C horizon immediately below the 
B. 
cs-Used to denote a visible accumulation of gypsum 
crystals (calcium sulfate) which may occur in any 
horizon but most commonly in the C. 
g-Used to denote the process of gleization as indi- 
cated by greyish colors and red and brownish mottling. 
This condition is caused by oxidation and reduction 
processes asscciated with a fluctuating water table 
and may occur in any horizon. 

f3. SOIL CLASSIFICATION 

The basic unit in most soi1 classification 
systems is the soi1 associate*. A soi1 associate 
consists of soils that are similar in physical 
features and chemical composition as revealed 
by profile characteristics. 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 for-n-ring 
factors causes dissimilarities of profile features 
and the soi1 is classified as a different associate. 
Individual soi1 associates may occupy large 
continuous land areas but more commonly are 
associated with other soils in a complex 
landscape pattern. 

The associated soils occurring in a landscape 
pattern and developed from similar parent 
material for-m a soi1 association”‘. The soi1 
associates that constitute the association occupy 
different positions in the landscape and differ 
in profile characterisitics due to the local 
influence of drainage and vegetation. The soi1 

association is recognized by the characteristics 
of the well or imperfectly drained associates 
which reflect the influence of regional climate 
and vegetation. Where soils are developed 
from the same parent material but under a 
different climate and vegetation the better- 
drained associates exhibit diff erent profile 
characterisitics and another soi1 association is 
recognized. 

W’hen soils have similar profile character- 
istics but vary in some physical feature that is 
of importance to agriculture the soils are 
classified as types or phases. Soi1 types are 
divisions based on variations in texture. Soi1 
phases are based on external features such as 
topography and stoniness or the presence of an 
uncomforming substrate. 

C. SOIL MAPPING 

The soils of the Grandview map area were 
classified into soi1 associations, associates, types 
- 
*In some parts of Canada and in the United States, the “associate” 
is designated as “series” and the “association” as “catena”. 
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TABLE 6 

Key to Classification of Soils in the Grandview Area 

Key to Associations Acreage 

A. Black Associations 

1. Dominant associate is an Orthic Black: 

(a) Soils developed on till of shale, limestom 
and granitic rock origin: 
(1) Newdale association. . . . . . . . . . . . . . . . 

(i) Newdale undulating phase. . . _ . . 
(ii) Newdale modified phase. . _ . . 

(b) Soils developed on medium textured 
lacustrine deposits: 
(1) Dutton association. . . . . . . . . . . , 

(i) Dutton clay loam. . . .; . . . . . . . . . 
(ii) I$h;;p clay loam, trll substrats 

. . ..*.................... 
(c) So%oirloped on gravelly and coarse sandy 

(1) Marringhurst association . . . . . . . , . . 
(2) Agassiz association.. . . 

2. Dominant associate is a Degraded Black: 
(a) Soils developed on medium textured 

lacustrine deposits: 
(1) Kenville association. . . . . . . . . . . . . 7,398 0.43 

3. Dominant associate is a Gleyed Solonetzic Blacl 
(a) Soils developed on fine textured lacustrine 

deposits: 
(1) Dauphin association. . . . . . . . . . . . _ . 

(i) Dauphin clay. . 
(ii) Dauphin clay, till substrate phase. 

1.94 
1.39 
0.55 

4. Dominant associate is a Gleyed Black: 
(a) Soils developed on till of strongly acid shale 

and granitic rock origin: 
(1) Keld association . . . . . . . . . . . . . . . . _ . . 

(b) Soils developed on fine textured lacustrine 
deposits: 
(1) Plainview association.. . . . . . . . . . . . . 

(i) Plainview clay.. . . . . . . . . . . . . . . . . 
(ii) Plainview clay, till substrate phase 

(c) Soils developed on medium tex turc 
lacustrine deposits: 
(1) Lakeland association. 

(i) Lakeland loam. . 
(ii) Iakeland loam, till substrate phase 

i 
iii) 
iv) 

Lakeland clay loam . . , . , , 
Lakeland clay loam, till substrats 

phase. . . . . . . . . , . . . . 

9,139 0.53 Degraded Black Gleyed Black 

36,378 2.11 
27,725 1.61 

8,653 0.50 

67,251 3.96 
29,517 1.71 
34,125 1.98 

1,715 0.10 

1,894 0.11 

1.90 
0.48 
1.42 

43,621 2.53 
37,580 2.18 

6,041 0.35 

5,862 0.34 
23,859 1.38 

% Total Well-Drained 
Map Area Members 

- 
I Soi1 Associates or Local Genetic Types Occurring in Association 

Orthic Black 
Degraded Black 

Or thic Black 

Orthic Black 
Thin Black 

Orthic Black 
Thin Black 

Degraded Black 

Degraded Black 
Orthic Black 

Orthic Black 
Degraded Black 

Orthic Black Gleyed Black 
Degraded Black Gleyed Solonetzic Black 

Orthic Black Gleyed Calcareous Black 

-- 

-- 

- -- 
Imperfe&~b~&ed 

Gleyed Black 
Gleyed Degraded-Black 

Gleyed Black 
Black Solonetz 

Gleyed Black 
Gleyed Black 

Gleyed Black Orthic Meadow 
Gleyed Degraded Black 
Gleyed Grey Wooded 

Peaty Meadow 
Grey Wooded Gley 

Gleyed Black 
Gleyed Solonetzic Black 

Black Solonetz 
Black Solodized-Solonetz 

Pooï+mrear$led - 

Orthic Meadow 
Calcareous Meadow 

Saline Meadow 
Peaty Meadow 

Orthic Meadow 
Saline Meadow 
Peaty Meadow 

Orthic Meadow 
Peaty Meadow 
Orthic Meadow 
Peaty Meadow 

Orthic Meadow 
Saline Meadow 
Peaty Meadow 

Orthic Meadow 
Peaty Meadow 

Orthic Meadow 
Saline Meadow 
Peaty Meadow 

Calcareous Meadow 
Saline Meadow 
Peaty Meadow 



TABLE 6 

Key to Classification of Soils in the Grandview Area-(Continued) 

, 

Key to Associations Acreage 

(d) Soils developed on coarse textured deposits: 
(1) Gilbert association. . . . . . . . , . . . . . . . . 

(i) Gilbert sandy loam. . . . . . . . . . . . . 
(ii) phaset sandy loam, till substrate 

. . . , , , . . . . . . . , . . . . . . . . . . 

B. Grey Wooded Associations. 
1. Dominant associate is a Dark Grey Wooded 

(a) Soils developed on till of shale. limestone 
and granitic rock origin: 
(1) Erickson association. . . . . . . . . . . 

(i) Erickson clay loam . . . . . . . 
(ii) Erickson modified phase. . . . . 

(b) Soils developed on till of limestone and 
anitic rock origin: 

r 1) Rose Ridge association _ . . . . . _ . . . . 
(c) Soils developed on medium textured 

lacustrine deposits: 

137,421 8.97 
75,469 4.38 

61,952 3.59 

167,296 
140,851 
26,445 

47,539 2.76 

(1) Onanole association. . . . . 
(i) Onanole sandy loam. . . . 

(ii) Onanole clay loam . 
(iii) Onanole clay loam, till substrate 

. . . . . . . . . . . . . . . . . . . 
(d) Soils de:!&% ‘on ’ gravelly and coarse 

sandy deposits: 

y; 

4;198 

12,442 

(1) Leary association. . . . . . . . . 40,396 2.35 

2. F$&rit associate is a Gleyed Dark Grey 

(a) Sol: developed on sandy deposita: 
(1) Selina association.. . . . . . . . . . . . . 

(i) Selina Sand. . . . _ . _ . . . . . . . . . . . . . 
(ii) Selina sand, till substrate phase. . . , 

3. Dominant associate is an Orthic Grey Wooded: 
(a) Soils developed on till of shale, limestone 

and granitic rock origin: 
(1) Waitville association. . . . . . . . . . 

(i) Waitville loam. . . , . , . . . . . . . . . . . , 
(ii Waitville modified phase. . . , . . . . 

(b) Soils d eveloped on till of limestone and 
anitic 

F 
rock origin: 

1) Grifton association 
(c) Soils developed on till if ‘do&ii&$ ‘l&& 

stone origin : 
(1) Garson complex . . . . . . . . . . . . . . : . . . 

(d) Soils developed on till of shale clay, hme- 
stone and granitic rock origin: 
(1) Duck Mountain complex. . . . . . . _ . _ . . 

(e) Soils developed on medium textured 
lacustrine deposits: 

Orthic Black Gleyed Black Orthic Meadow 
Degraded Black Gleyed Degraded Black Peaty Meadow 

9.72 

;:;: 
Degraded Black 

Dark Grey Wooded 

Dark Grey Wooded 
Degraded Black 

1.14 
0.18 
0.24 

0.72 

Degraded Black 
Dark Grey Wooded 

Orthic Black 
Degraded Black 

Dark Grey Wooded 

3.86 
2.87 
0.99 

Dark Grey Wooded 
Orthic Grey Wooded 

128,614 7.47 
125,210 7.27 

3,404 0.20 

43,341 2.52 

102,564 5.95 

Dark Grey Wooded 
Orthic Grey Wooded 

Dark Grey Wooded 
Orthic Grey Wooded 

Orthic Grey Wooded 
Dark Grey Wooded 

23,475 1.36 Orthic Grey Wooded 

% Total Well-Drained 
Map Area Members 

- 
l Soi1 Associates or Local Genetic Types Occurring in Association 

Imper~~~b~zuned 

.- -- 

Gleyed Black 
Gleyed Degraded Black 

Gleyed Dark Grey Wooded 

Gleyed Rendzina 
Gleyed Degraded Black 

Gleyed Dark Grey Wooded 

Gleyed Black Orthic Meadow 
Gleyed Degraded Black Peaty Meadow 

Gleyed Dark Grey Wooded Grey Wooded Gley 

Gleyed Degraded Black 
Gleyed Dark Grey Wooded 

Gleyed Black 
Gleyed Degraded Black 

Gleyed Dark Grey Wooded 

Gleyed Dark Grey Wooded 
Gleyed Grey Wooded 

Degraded Meadow 
Peaty Meadow 

Grey Wooded Gley 

Gleyed Dark Grey Wooded Peaty Meadow 
Gleyed Grey Wooded Degraded Meadow 

Gleyed Grey Wooded 
Gleyed Dark Grey Wooded 

Peaty Meadow 
Calcareous Meadow 

Gleyed Dark Grey Wooded 
Gleyed Grey Wooded 

PoorlyII--ed 

Orthic Meadow 
Peaty Meadow 
Saline Meadow 

Grey Wooded Gley 

Peaty Meadow 

Orthic Meadow 
Peaty Meadow 

Grey Wooded Gley 

Orthic Meadow 
Saline Meadow 
Peaty Meadow 

Grey Wooded Gley 

Peaty Meadow 
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and phases. However, as this was a reconnais- 
sance survey it reqùired a small mapping scale 
to caver the large area of the map sheet, and it 
was impossible to show each individual kind of 
soi1 as a unit. For this reason the soils were 
grouped into mapping units which permitted 
the presentation of the most detailed informa- 
tion possible under the mapping scale. The 
soi1 association was the primary mapping unit 
utilized in the preparation of the soi1 map. 
Where single associates, types or phases occupy 
large continuous areas they are shown separ- 
ately. Where the soils have been developed from 
intermixed parent materials they were mapped 
as a complex. 

D. CLASSIFICATION AND DESCRIPTION OF THE 
SOILS OF THE GRANDVIEW MAP AREA 

A key to the soils of the Grandview map 
area is presented in Table 6. The soi1 asso- 
ciations are arranged into groups on the basis 
or the genetic type of the dominant soi1 asso- 
ciate and on the kind of materials from which 
the associations have been developed. The 
associated genetic soi1 types that occur in each 
association are listed by soi1 drainage classes. 
A description of the profile features that 
characterize each of the genetic soi1 types 
recognizeçl in the Grandview map area is given 
in Table 7. 

In conducting this survey a traverse was The soi1 association descriptions are pre- 
made along each road allowance, thus giving sented according to their order in the key. A 
lines of traverse one mile apart and permitting description of the texture, parent material, 
the observation of at least two sides of each topography, drainage and vegetation is pre- 
quarter section. Foot traverses inside the sented for each association. A detailed profile 
sections were made only if some im.portant description of the dominant associate is given 
detail was required which could not be obtained and the occurrence and distribution of other 
from the ordinary lines of traverse. Along the associated genetic types are noted. The 
lines of traverse the soils were examined at from fertility, land-use pattern, problems and recom- 
one-quarter to one-half mile intervals, or more mended cultural practices are described for 
frequently if closer inspection was indicated. each soi1 association. 

-- 

TABLE 7 

Description of Genetic Soil Types Occurring in the Grondview Area 

Profile 
Type Horizon Description 

WELL-DRAINED SOILS 
Orfhic Black Developed under ta11 prairie-grass 

vegetation. 

A Thick, dark grey to black horizon, 
high m organic matter, granular, 
friable, slightly acid to mildl) 
alkaline. 

B Vieakly to moderately-well developed 
layer with very little or no clay 
accumulation, brownish in color, 
granular to sub-angular blocky aggre- 
gates which may cohere in column- 
like structures (sands may be 
structureless or weakly structured). 
neutral to mildly alkaline. 

C Under the B, a whitish lime carbonate 
layer (Cca) usually occurs which 
grades into relatively unaltered 
parent material (C 2). 

Profile 
‘bw Horizon Description 

Degraded Black 

c 

Developed under ta11 prairie-grass 
vegetation recently invaded by 
deciduous forest. 
neut;atartially decomposed leaf mat, 

Grey to very dark grey (often 
blotched) horizon that is moderately 
high in organic matter, granular, 
friable, slightly acid to neutral in 
reaction. 
Moderately well developed, brownish 
horizon that is sub-angular blocky to 
blocky (sands are structureless or 
weakly structured), slightly acid in 
the B r and B 2 to mildly alkaline in 
the Bd. Contains concentration of 
clay in soils developed from textures 
finer than sands. 
Under the B, a whitish lime car- 
bonate layer (Cca) usually occucs 
which grades into the relatively un 
altered parent material (Cs). 
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Profile 
Type Horizon Description 

B 

C 

0 

A 

B 

C 

Rendzina 

A 

C 

Originally developed under ta11 
prairie-grass vegetation and later 
under deciduous forest. 
Partially decomposed leaf mat, 
slightly acid. 

Blotched, dark grey A+ that is 
moderately high m orgamc matter, 
granular, friable and slightly acid; 
and, a thin weakly developed light- 
colo?ed A z that is structureless, 
granular or platy, friable, slightly 
acid. 

Well developed brownish horizon 
that is subangular blocky to blocky 
(sands may be structureless or 
weakly structured), slightly acid to 
neutral in the Br and Bs sub- 
horizons to mildly alkaline in the BP. 
Pronounced clay accumulation is 
noted in soifs developed from 
textures finer than sands. 
Under the B, a whitish lime car- 
bonate layer (Cca) usually occurs 
and grades into the relatively un- 
altered parent material (C,). 
Developed under mixed deciduous 
and coniferous vegetation. 
Moderstely thick leaf mat, 
moderately to slightly acid. 

Thin dark grey Al, sometimes 
absent; and a strongly leached, 
light-colored A* that is moderately 
to siightly acid and is generally 
coarser in texture than the B or C 
horizon. 
Well developed, brownish horizon 
that is sub-angular blocky to blocky 
(sands may be structureless or 
weakly structured), moderately to 
slightly acid in the Br and B2 to 
mildly alkaline in the BS. Pro- 
nounced clay concentration, par- 
ticularly in the Bz, is noted m soils 
finer than sands. 

Under the B, a whitish lime car- 
bonate layer (Cca) usually occurs 
and grades into the relatively un- 
altered parent materiai (CT). 

Developed under ta11 prairie-grass 
vegetation interspersed with aspen 
and willows. 

Very dark grey to black horizon that 
is hi 
friab K 

h in organic matter, granular, 
e, neutral to mildly alkaline. 

Strongly calcareous, light grey to 
white parent materral that contains 
over 40 percent calcium carbonate 
equivalent. 

Horizon Description 

EXCESSWELY DRAINED SOILS 
Thin Black Developed under mixed short and 

ta11 prairie-grass vegetation. 
A Thin, dark grey to very dark grey 

horizon that is granular, friable, 
neutrai to mildly alkaline. 

B This horizon is weakly deveioped, 
brownish, mildly alkafine. 

C Under the B, a weakly defined lime 
carbonate layer (Cca) usually occurs 
and grades into the relatively un- 
weathered parent material. 

IMPERFECTLY DRAINED SOILS 
Gleyed Black 

A 

B 

Developed under Meadow-prairie 
vegetation. 
Thick, very dark grey to black 
horizon, high in organic matter, 
granular, friable, neutral to mildly 
alkaline. 
Thin, weakly developed, brownish 
horizon, mildly alkaline, slightty iron 
stained. 

Gleyed Solonelzic 
Black 

Gleyed Dark 
Grey Wooded 

Gleyed Rendzina 

Gleyed, iron stained and calcareous. 

Developed under Meadow-prairie 
vegetation recently invaded by 
deciduous forest. Similar to Degraded 
Black except that this soi1 has a 
gleyed and mottled B and C horizon. 

Developed under meadow-prairie 
vegetation interspersed with aspen 
and willows. Simrlar to the Gleyed 
Black soi1 except that this soi1 has a 
columnar structured B horizon. 

Similar to Dark Grey Wooded except 
that it has gleyed and mottled B and 
C horizons. 

Developed under deciduous, mixed 
or coniferous vegetation. Similar to 
the Orthic Grey Wooded soi1 except 
that this soi1 has gleyed and mottled 
B and C horizons. 

Developed under meadow-prairie 
grass vegetation interspersed with 
aspen and willows. Similar to the 
Rendzina soi1 except that this soi1 
has a gleyed and mottled C horizon. 

POORLY DRAINED SOILS 
Orfkic Meadow Developed under swale grass and 

sedge vegetation. 
A Very dark grey to black horizon, 

high in organic matter, granular, 

C 
friable, neutral to mildly alkaline. 
Gleyed, mottled with iron and lime 
carbonate. 

Calcareous 
ibfeadow 

Developed under swale grass and 
sedge vegetation. Similar to the 
Orthic Meadow soi1 except that it 
contains free lime carbonate in the 
A horizon and is alkaline in reaction. 
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Profile 
Type Horizon Description 

Saline 
Meadow 

SOLOKETZI~ Sous 
Black Solonetz 

A 

B 

Developed under salt-tolerant 
vegetation. Similar to the Orthic 
Meadow soi1 except that it contains 
water-soluble salts in the A and C 
horizons in concentrations that are 
injurious to plants. 

Developed under swale grass, sedgc 
and moss vegetation. Similar to the 
Orthic Meadow soi1 except that it 
has a surface layer of peat or muck 
up to 12 inches thick. 

Developed under meadow-grass 
vegetation and deciduous forest. 
Similar to the Degraded Black soi1 
except that the A, B and C horizons 
are gleyed and mottled with iron. 
Developed under deciduous and 
coniferous vegetation. Similar to 
Grey Wooded sol1 except that the 
A, B and C horizons are gieyed and 
mottled with iron. 

Developed under Salt-tolerant 
vegetative caver. 
Thin, dark grey to black horizon 
that may be blotched due to Ieaching 
and is granular, neutral to moderate 
alkaline. 
Dark grey to greyish brown horizon. 
prismatic, mildly to strongly alkaline. 
May contain some gypsum crystals 
in lower part of the B. Some clay 
accumulation. 

Profile 
Type Horizon Description 

C 

Black Solodized- 
Soloneb 

A 

B 

C 

ORGANIC Sor~s 

Haij Bog 

Bog 

OTHER SOILS 
Alluvizcnz 

Saline, iron stained, calcareous and 
usually gleyed. 

Developed under Salt-tolerant 
vegetative caver. 
Thin, dark grey, granular AI, and a 
light-colored As that is granular or 
platy, friable, srightly acid to neutral. 
Co?rser in texture than B or C 
;;;ir;;s Csuarly gleyed and non 

Brownish horizon with white-capped 
columnar aggregates, slightly acid 
to neutral in the !3r and Bz Iayers to 
mildly alkaline in the Bs. Clay 
accumulation is pronounced in the 
Bz sub-horizon. 
Saline, iron stained, calcareous and 
usuahy gleyed. 

Developed under swale grass and 
sedge vegetation and, in places, 
uartlv under deciduous and conifer- 
ôus forest. 
C&r$ains 13 to 30 inches of peat or 

$ntntg more than 30 inches of peat 

A soi1 with more than 12 inches of 
unconsolidated material having weak 
or no profile development because of 
recent water deposition. 
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BLACK SOIL ASSOCIATIONS 

Black associations are those associations of 
soils in which the dominant, well or imperfectly 
drained associate consists of soils belonging to 
the Black great group. These soils have 
developed under grass vegetation, although 
with the recent invasion by aspen woods the 
areas have assumed a “Park Belt” appearance. 
The Black soils are characterized by a dark 
colored A horizon high in organic matter; a 
brown colored, structural or weakly textural 
B horizon; and usually a whitish sub-horizon of 
lime carbonate accumulation. None of the 
dominant associates in this group has a pro- 
nounced AP horizon. 

Ten Black soi1 associations were mapped in 
the Grandview area, namely: Newdale, Dutton, 
Marringhurst, Agassiz, Kenville, Dauphin, 
Keld, Plainview, Lakeland and Gilbert. 

NEWDALE ASSOCIATION (32,845 acres) 

The Newdale association consists of medium 
textured soils developed on moderately cal- 
careous till of shale, limestone and granitic 
rock origin. The dominant, well-drained soi1 
is an Orthic Black, although the profile features 
indicate that a slight amount of degradation has 
occurred. Stones are present throughout the 
Newdale soils and are a hindrance to cultivation 
in some places. 

The topography of the Newdale soils is 
irregular, very gently to moderately sloping and 
is marked by numerous undrained depressions. 
Drainage is variable due to the undulating land 
surface. The better drained soils were 
developed under prairie grass vegetation but the 
virgin sites are now largely covered with aspen. 
Willows, sedges and reeds occur in the poorly 
drained depressions. 

Two phases of the Newdale association 
occur in the Grandview map area. These 

- 

divisions have been designated as: (1) the 
undulating phase, and (2) the modified phase. 

(i) Newdale undulating phase (8,320 acres) 

The soils of the Newdale undulating phase 
are considered as the modal soils of the associa- 
tion, although in the Grandview map area they 
occupy only 25 percent of the total area 
covered by the association. The topography is 
irregular, moderately sloping and consists of 
low hills and ridges separated by shallow draws 
or enclosed depressions. Due to this irregular 
topography the soils may vary considerably 
within the same farm field. The dominant, 
well-drained soils that occur on the slopes are 
Orthic Black soils that have the following 
profile characteristics : 

A -Very dark grey loam to clay loam (6 to 10 inches 
thick); fîne granular; friable when moist, hard 
mhen dry; neutral in reaction. 

B -Dark greyish bromn coatings on fine blocky 
aggregates which are brown inside; clay loam to 
heavy clay loam (5 to 8 inches thick) ; aggre- 
gates arranged in weak columnar structure; 
firm when moist, hard when dry; neutral to 
slightly alkaline in reaction. 
into : 

Grades sharply 

Cca-Very pale brown loam to clay loam lime car- 
bonate layer of variable thickness. Fades 
gradually into: 

C -Light brownish grey till of loam to clay loam 
texture; amorphous; weakly cemented when 
dry, plastic when wet; moderately calcareous. 

Some of the well-drained soils that have 
been under woods for a longer period of time 
show Degraded Black profile characteristics. 
These occur mainly on the north and east 
facing slopes where a cooler local climate existz. 

Gleyed Black and Gleyed Degraded Black soils 
are found in narrow bands around the edge of 
depressions and along the margins of shallow 
draws. Within the depressions and draws, the 
poorly drained soils may be: Orthic Meadow, 
Calcareous Meadow, Saline Meadow or Peaty 
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Meadow. These poorly drained soils commonllr 
are developed on modified parent material in 
which a thin deposit of lacustrine or alluvial 
sediments covers the boulder till. Other 
genetic soi1 types that o:cur in local areas are: 
Grey Wooded Gley, Solonetz and Solodized- 
Solonetz. 

(ii) Newdale nzodifed phase (24,525 acres) 

The soils of the Newdale modified phase 
occur in the area between the Assiniboine River 
and the Saskatchewan border. They constitu te 
75 percent of the total area of Newdale soils in 
the Grandview map area. The topography of 
this soi1 area is smoother than is normal to 
ground moraine due to the levelling action of 
erosion and deposition by glacial waters. The 
native vegetation is prairie and meadow grasses 
interspersed with aspen groves. The low hills 
and ridges in this area are stonier than the 
modal Newdale soils and surface stones are a 
hindrance to cultivation. 

This soi! area appears to have been affected 
by glacial waters after the till was deposited as 
ground moraine. Erosion from the higher land 
has left a residue of stones, grave1 and sand up 

FIGURE 11 

Landscape view in the Newdale modified phase s3il arca. 
Note aspen groves which commonly occur as tree-rings 

around depressions. 

FIGURE 13 

Soi1 profile of Newdale modified phase. An Orthic Black 
soi1 developed from mater-worked surface material 

underlain by moderately calcareous till. 
(Stick interval = 6 inches) 

to 30 inches thick, while deposition, particularly 
in the lower areas, resulted in a surface mantle 
of lacustrine sediments over the till or reworked 
till. Thus the soils have been developed from 
various parent materials and include a wide 
range of textures and associated physical 
properties. 

The dominant, well-drained soils are Orthic 
Blacks and are similar to the well-drained soils 
of the undulating phase in general profile 
characteristics. However they are usually 
coarser in texture and commonly contain a 
grave1 lens at the contact of the surface mantle 
and the underlying till. The associated soils 
exhibit the same range in genetic types as is 
found in the undulating phase area. Imper- 
fectly drained or gleyed soils are more wide- 
spread in the area of modified phase soils due to 
the lower relief and the restricted interna1 
drainage resulting from variation in the textural 
profile. The poorly drained soils are influenced 

38 



~OIL SURVEY - GRANLWIEW MAP SHEET AREA 

by the fine textured lacustrine mantle which 
usually overlies the glacial till. 

Agriculture: The well and imperfectly drained 
soils of the Newdale undulating phase are 
highly fertile. They have a high organic 
matter and plant nutrient content, favourable 
texture and structure, neutral reaction, good 
water retention capacity and good tilth. The 
poorly drained soils, although inherently fertile, 
are limited in use due to the natural water- 
logged condition and the diiculties of drainage 
improvement. Thus the agricultural value of 
individual parcels of land varies with the topo- 
graphy, which governs the distribution of the 
soi1 associates and the percentage of arable 
land. Soi1 erosion by wind and water is a 
hazard to these soils, particularly when farmed 
under a fallow-grain rotation. Valuable top soi1 
has been lost from the Upper portion of the 
slopes with consequent loss in productivity. 
Recommended conservation practices should be 
implemented to curtail this 10s~. 

The soils of the modified phase are generally 
less fertile than those of the undulating phase, 
although some portions of the area where the 
parent m.aterial was only slightly modified are 
closely comparable. The coarser surface texture 
common to the modified phase soils renders 
them more susceptible to wind erosion and less 
retentive of moisture. Stones are generally a 
greater hindrance to cultivation and must be 
removed prior to breaking of some areas. 

DUTTON ASSOCIATION (43,622 acres) 

The Dutton association consists of medium 
textured soils developed on calcareous lacus- 
trine sediments which range in texture from 
very fine sandy clay loam to silty clay loam. 
The lacustrine deposits from which these soils 
have developed are shallow and are underlain 
with strongly calcareous glacial till equivalent 

to the parent material of the Meharry soils. 
The well-drained member of the association is 
classified as an Orthic Black soil. 

The Dutton soils are located in the Valley 
River Plain and occur mainly to the east of 
Grandview in an extensive area of glacic- 
lacustrine deposits bordering the Valley and 
Wilson rivers and their tributaries. Within 
this area, the Dutton soils occur interspersed 
with soils of the Gilbert and Plainview associa- 
tions. The lacustrine sediments which form 
the parent material of these soils occupy the 
axial portion of the glacial Lake Agassiz embay- 
ment and are surrounded by surface deposits of 
calcareous glacial till. Smaller areas of Dutton 
soils occur near the headwaters of the Valley 
River within the Valley River Indian Reserve, 
and bordering the Drifting and Mink rivers on 
the east side of the Duck Mountain Forest 
Reserve. 

The topography of the Dutton soils is 
generally smooth, very gently sloping except in 
parts of the area where the original surface has 
been disected by stream channels. Surface 
drainage is moderately good to good, depending 
on the local relief, and percolation is quite rapid 
through the silty lacustrine material. The 
native vegetation consists of mixed grasses and 
herbs interspersed with groves of aspen and 
associated shrubs. 

The Dutton soils are separately described 
under (i) Dutton clay loam and (ii) Duttcn 
clay loam, till substrate phase. 

(i) Dutton Clay Loam (37,581 acres) 

The dominant soi1 in the Dutton association 
is the moderately well-drained member devel- 
oped from lacustrine materials more than 30 
inches thick. A generalized profile description 
of this Orthic Black associate is given below : 
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A -Very dark grey clay loam to silty clay loam (8 
to 14 inches thick); fine to medium granular; 
slightly hard; neutral to mildly alkaline. Grades 
into : 

B -Yellowish brown silty clay loam (2 to 6 inches 
thick); fine to medium granular; slightly hard; 
mildly alkaline and slightly calcareous. 

Cca-Very pale brown silty clay loam (8 to 15 inches 
thick); fine granular, slightly hard; moderately 
alkaline and strongly calcareous. Fades into: 

C -Light yellowish brown silty clay loam, fine to 
medium pseudo-granular; plastic and sticky 
when wet, slightly hard when dry; moderately 
alkaline, calcareous and slightly iron stained. 

The well-drained soils which occur adjacent 
to stream channels are similar in profile charac- 
teristics to that described above, but have 
slightly thicker A horizons. Other associated 
soils occurring in small areas are: Gleyed Black, 
Or thic Meadow , Peaty Meadow , Saline Meadow 
and Black Solonetz. The poorly drained 
members of the group generally contain a thin 
mucky A horizon over a gleyed, iron stained and 
calcareous subsoil, which is often silty clay or 
clay in texture. 
(ii) Dutton Clay Loam, till substrate phase 

(6,041 acres) 
The soils of the Dutton till substrate phase 

have strongly calcareous till within 30 inches of 
the surface. This non-conforming material has 
a significant influence on the profile and 
agronomie characteristics of the soil. The 
dominant associate is the moderately well- 
drained member. The topography is smooth, 
very gently sloping over most of the area and 
interna1 percolation of water is partially 
impeded by the more compact glacial till 
substrate. Weil-drained soils occur adjacent 
to the stream channels. Scattered cobbles 
occur on the surface of these soils but do not 
affect tillage operations. 

FIGURE 13 
X soi1 profile of Dutton clay loam. An Orthic Black soi1 

developed on moderately calcareous lacustrine deposits. 
(Stick interval =6 inches) 

The profile features of these soils vary with 
the depth to the till substrate. In the better- 
drained soils, the A horizon is 8 to 12 inches 
thick, very dark grey clay loam to silty clay 
loam, fine granular, slightly hard and mildly 
alkaline. The B horizon of yellowish brown 
silty clay loam is thin and may grade directly 
into the D horizon of modified glacial till with 
a slight grave1 lens at the contact of the two 
materials, or may be underlain by a C horizon 
of similar material to that from which the solum 
has developed. If present, the C horizon 
consists of light yellowish brown silty clay 
loam which is pseudo-granular, slightly hard, 
moderately alkaline and strongly calcareous. 
The D horizon is a very pale brown glacial till 
that is strongly calcareous. A thin grave1 or 
cobble lens between the C and D horizons is a 
common feature. 

The shallow depressions within the areas of 
Dutton till substrate phase generally have a 
thicker deposit of lacustrine sediments over the 
glacial till and these soils are therefore similar 
to the poorly drained associates of the Dutton 
clay loam. 
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Agrz&&ure: The Dutton soils are moderately 
high in fertility, have favourable water retention 
capacity and are generally in a good state of 
tilth. Their nearly level topography reduces 
the problem of water erosion over most of the 
area although they are susceptible to soi1 
drifting if preventative measures are not 
employed. Their lime carbonate content is 
higher than the optimum for cereal and some 
vegetable crops and affects their productivity, 
especially during the drier seasons. 

These soils are used almost exclusively for 
the production of grain crops for which purpose 
they are well suited. However, practices 
should be followed that Will minimize loss of 
productivity through soi1 drifting and depletion 
of organic natter. These practices include the 
use of trash caver, proper tillage m.ethods and 
the inclusion of grasses and legumes in the trop 
rotation systern. Fertilizers containing nitrogen 
and phosphorous applied to grain and forage 
crops on these soils have given profitable 
returns. 

MARRINGHURST ASSOCIATION (5,862 acres) 

The Marringhurst soils are developed on 
sandy and gravelly outwash deposits of shale, 
limestone and granitic rock origin. In these 
soils the surface texture is sandy loam and the 
underlying m.aterial is gravelly and cobbly. 
The well-drained associate is classified as an 
Orthic Black. 

The topography is usually level to very 
gently sloping. Drainage is excessive in areas 
with thick deposits but the profiles show the 
effects of fluctuating ground water where the 
gravelly deposits are thin and are underlain with 
finer-textured material. The native vegetation 
on these gravelly soils consists of mixed prairie- 
grasses and herbs on the well and excessively 
drained sites and meadow grasses associated 
with willow and aspen on the poorly drained 
sites. Surface stones are rare in this association 
although srnall areas are extremely cobbly. 

The soils of the Marringhurst association 
in the Grandview map area are thin and 
generally are coarser in texture than those 
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FIGURE 14 

Soi1 profile of Marringhurst sandy loam. An Orthic Black 
soi1 developed on outwash gravel. 

(Stick interval = 6 inches) 

occurring in other map areas. A generalized 
description of the well-drained member is given 
below : 
A -Very dark brown coarse sandy loam 13 to 7 

inches thick); weakly fine granular; soft; neutral. 

B -Brown coarse sand to fine grave1 (3 to 5 inches 
thick); structureless; loose; mildly alkaline. 

C -Light grey to yellowish brown gravel; moderately 
alkaline. Often cobbly and contains some shale 
fragments. 

Associated soils are Thin Black, Gleyed 
Black, Orthic Meadow and Peaty Meadow. 
In the poorly drained sites finer-textured 
sediments often occur in the surface layer of 
these soils. 

Agrz’culture: The Marringhurst soils are low in 
natural fertility and have a very low water- 
retention capacity. Cultivation of these soils 
is confïned to a very small acreage and where 
grain cropping is attempted the yields are poor. 
These soils are best suited as grazing land. 
Some areas are used as a source of grave1 for 
road construction. 



SOIL SURVEY - GRANDVIEW MAP SHEET AREA 

AGASSIZ ASSOCIATION (23,859 acres) 

The Agassiz soils are Thin Blacks developed 
on coarse sandy and gravelly beach deposits, 
chiefly of limestone and granitic rock origin. 
Surface textures vary from sand to fine sandy 
loam but are generally loamy Sand. Gravelly 
sediments are rcost common below the solum.. 

The Agassiz soils occur on beach ridges 
which normally have a rounded form. The 
Upper portion of the beaches is excessively 
drained, but along the edges drainage is often 
imperfect to poor. The native vegetation 
consists of mixed prairie grasses and associated 
herbs on the apices of the ridges, with sorne 
scrubby oak, aspen and willow along the 
margins . 

The representative Agassiz soi1 is a Thin 
Black with the following profile characteristics : 

A -Dark grey loamy sand (4 to 8 inches thick); 
structureless; loose; neutral to mildly alkaline. 

B -Greyish brown sand to fine grave1 (3 to 7 inches 
thick) ; structureless; loose; mildly to moderately 
alkaline. 

C -Stratified coarse sand and gravel; moderately 
alkaline. 

Associated soils are: Degraded Black, Orthic 
Black, Gleyed Black, Orthic Meadow and Peaty 
Meadow. 

Agriculture: The Agassiz soils are low in natural 
fertility and water-retention capacity. They 
may be used as pasture land, but their carrying 
capacity is low. The grave1 ridges provide an 
excellent source of material for road ballast and 
building pur-poses. 

KENVILLE ASSOCIATION (7,398 acres) 

The Kenville association consists of medium 
to fine-textured soils developed on lacurtrine 
sediments. These sediments range in texture 
from silt loam to heavy clay loam but are 
dominantly in the clay loam class. No textural 
separations were mapped in the small areas of 
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Kenville soils located in the Grandview map 
area. The lacustrine deposits are shallow and 
are underlain by a substrate of moderately 
calcareous till, which in some portions of the 
areas occurs within 30 inches of the surface. 
The well-drained soils in the association exhibit 
varying degrees of degradation under woods 
and are classified as Degraded Black soils. 

The areas of Kenville soils occur in thc 
Newdale Till Plain in a narrow strip of land 
extending northward from Big Boggy Creek in 
Township 27, Range 29 Wl. This strip of 
lacustrine soils appears to occupy the basin of 
a shallow glacial lake and is connected with a 
larger area of glacio-fluvial deposits bordering 
the Shell River. 

The topography is smooth very gently to 
gently sloping. Soi1 drainage is dominantly 
good to moderately good with poorly drained 
soils being restricted to small local depressions. 
Native vegetation on the uplands is aspen with 
a ground caver of mixed herbaceous plants and 
ta11 prairie-grass species, and in the depressional 
areas the vegetation consists of balsam poplar, 
willows, occasional black spruce and rneadow 
grasses and herbs. Scattered small stones occur 
in areas where the till substrate is close to the 
surface. 

A generalized profile description of the 
representative, well-drained soi1 is given below : 

A -Dark grey clay loam (10 to 16 inches thick); 
fine to medium granular; slightly hard; neutral 
to slightly acid. Grades mto: 

B -Greyish brown clay loam to heavy clay loam (8 
to 12 inches thick); fine to medium blocky; hard: 
neutral. Grades sharply into: 

C-Pale yellow silty clay loam; fine pseudo- 
granular; slightly hard; moderately alkaline; 
moderately calcareous. 

D -Moderately calcareous till, generally below 30 
inches from the surface. 

Associated soils include Orthic Black, Gleyed 
Black, Gleyed Degraded Black, Gleyed Grey 
Wooded, Orthic Meadow, Peaty Meadow and 
Grey Wooded Gley. 
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Agricullure: The well-drained and imperfectly 
drained soils are excel!ent to good in agricultural 
value. They are high in fertility and suited to 
the production of a11 regional crops. The 
surface soi1 is well granulated and moderately 
resistant to erosion. Excessive moisture cari 
be a problem on the imperfectly drained soils in 
wet years and usually limits the use of poorly 
drained soils to native hay and pasture. How- 
ever, most of the soils in this association are 
moderately well-drained and are highly pro- 
ductive when used for grain and forage crops. 

DAUPHIN ASSOCIATION (33,305 acres) 
The Dauphin soils have developed from 

lacustrine clay deposits that were moderately 
calcareous and saline to the surface prior to soi1 
formation. The lacustrine deposits are thin 
and are underlain with calcareous glacial till. 
In some areas the glacial till occurs within 30 
inches of the surface, in which case the soils 
have been m.apped as Dauphin till subF.trate 
phase. The till substrate phase soils are 
generally lower in clay content than the modal 
Dauphin soils. 

FIGURE 15 

Soi1 profile of Dauphin clay. A Gleyed Solonetzic Black 
soi1 developed on lacustrine clay. 

(Stick interval = 6 inches) 

The topography is generally level, although 
slight ridges occur in some areas where the clay 
mantle conforms to the undulations of the 
underlying ground moraine. The level topo- 
graphy and slow permeability of these fine 
textured soils has resulted in widespread im- 
Perfect to poor drainage. The vegetation 
under which the Dauphin soils developed was 
principally meadow and meadow-prairie grass 
associations, but aspen and willows currently 
occupy many of the virgin sites. Some stones 
are encountered in areas where till is close to the 
surface. 

The Dauphin soils are separately described 
under : (i) Dauphin clay and (ii) Dauphin clay, 
till substrate phase. 

(i) Dauphin CZay (23,910 acres) 
The Dauphin clay soils have developed from 

saline parent rnaterial and the imperfectly 
drained members are dominantly solonetzic. 
Approximately two-thirds of the Dauphin clay 
area is represented by the description of 
the Gleyed Solonetzic Black profile opposite 
figure 15: 

Local areas occur in which the process of 
degradation under the influence of salts has 
advanced to the Solodized-Solonetz stage. 
These soils have a thin grey A2 horizon, round- 
topped columnar structures in the B horizon, 
and a high concentration of salts immediately 
A -Very dark grey clay (3 to 6 inches thick); fine to 

medium granular; hard; mildly alkaline. 

B,---Very dark grey to dark grey clay (9 to 12 inches 
thick); medium prismatic; very hard; mildly 
alkaline. 

BJ-Dark grey to grey clay (3 to 7 inches thick) ; 
coarse granular to fine blocky; hard; moderately 
alkaline. Contains some lime carbonate. 

Cca-Olive grey clay (10 to 15 inches thick) ; 
granular; hard; strongly alkaline and strongly 
calcareous. Contains iron and gypsum. 

C-Olive grey clay; massive; hard; moderately 
alkaline. Contains lime carbonate and gypsum. 
Carbonates are lower in quantity than in 
horizon above. 
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below the solum. Other associated soils are: 
Gleyed Black, Orthic Meadow, Saline Meadow 
and Peaty Meadow. Small local areas of 
Orthic Black and Degraded Black soils with 
lower clay content are included with the 
Dauphin clay. These soils occur along some of 
the streams and runways. 

(ii) Dauphin Clay, till subslrate phase (9,395 
acres) 

Two associates, the Gleyed Solonetzic Black 
and the Black Solonetz, constitute most of 
the arable land in the Dauphin clay, till sub- 
strate phase. 

The solonetzic soi1 has a granular A horizon 
about 4 to 8 inches thick, a prismatic “B” that 
is 8 to 14 inches thick, a lime carbonate horizon 
and a massive, moderately calcareous C horizon. 
The D horizon of strongly calcareous boulder 
till is encountered within 30 inches of the 
surface. 

The Black Solonetz member has a thin A 
horizon containing a one inch, dark grey Aî 
layer that is slightly acid in reaction, and a 
columnar B horizon that is mildly alkaline. The 
B horizon grades sharply into a lime carbonate 
layer which in turn grades into the C or D 
horizon. The D horizon, which is encountered 
within 30 inches of the surface, contains con- 
siderable shale. This shale appears to be of 
similar composition to the acid shale found in 
the parent material of the Keld association, 
however in this till substrate phase the shale is 
mixed with calcareous material and hence the 
soi1 mass is alkaline rather than acid. 

As s oc i a t e d soils include: Orthic Black, 
Gleyed Black, Black Solodized-Solonetz, Orthic 
Meadow, Saline Meadow and Peaty Meadow. 
Agricdture: A wide variation in agricultural 
productivity is encountered in the Dauphin soi1 
association and is closely correlated with 
drainage and degree of solonization. The 
poorly drained and Solonetz soils are marginal 
lands for grain production and are presently 
utilized mainly for hay and pasture. The 
imperfectly drained solonetz-like and well- 
drained members are good soils and are used 
almost exclusively for grain production. 

The inclusion of grasses and legumes in the 
trop rotations Will improve the workability, 
aeration, permeability and organic matter 
content of these soils. Surface drainage in 
many areas is inadequate and cari be improved 
by clearing old ditches and by making shallou 
field drains where necessary. 
KELD ASSOCIATION (9,131 acres) 

The Keld association consists of fine textured 
soils developed on till of strongly acid shale and 
granitic rock origin. The til! is underlain with 
soft, very strongly acid shale bedrock at depths 
ranging from two to six feet. The stones in the 
till are almost entirely of granitic origin as the 
limestones originally present have dissolved in 
the acid soil. Some granitic rocks also have 
disintegrated completely . Stones are wide- 
spread but are not a serious problem to 
cultivation. 

The topography is nearly level but is marked 
with grave1 beaches and stony ridges that 
interfere with surface drainage. Imperfect 
drainage is dominant. Native vegetation on 
the better drained sites consists of aspen, 
balsam poplar, Oak, alder and willow; on the 
poorly drained sites reeds, sedges and meadow 
grasses constitute the vegetative caver. 

The Keld soils on the imperfectly drained 
sites resemble a Gleyed Black in morphological 
features, whereas those on the moderately well 
drained sites look like a weakly Degraded Black. 
Base saturation of the Gleyed Black soils 
ranges from 30 to 65 percent and in the 
Degraded Black soils from 15 to 30 percent. 
Acidity in the surface soi1 varies due to the 
influence of lime-charged waters occasionally 
received from surrounding areas of calcareous 
soils. Acidity in the shale bedrock however is 
fairly constant at a pH of 3.4. No textura! B 
horizons are evident in profiles of the degrading 
soil. These soils do not fit into the present 
Canadian soi1 classification scheme but are 
placed in the Black great group on the basis of 
their appearance and on the presence of an 
apparent Chernozernic A, horizon. 

A generalized description of the dominant, 
Gleyed Black soi1 is given below : 

44 



SOIL SURVEY - GRANDVIEW MAP SHEET AREA 
- 

0 -Very dark brown leaf and sod mat (1 to 2 inches 
thick); pH 5.3 to 7.0. 

AI--Very dark greyish brown clay loam to clay (8 to 
12 inches thick); fine granular; slightly hard; 
pH 4.1 to 5.5. 

B -Mottled with yellowish red, reddish brown and 
yellowish brown colors; clay loam to clay (10 to 
16 inches thick); weakly fine granular; soft: 
pH 3.9 to 4.4. Absent in some profiles. 

C -Grey, shale clay till mottled with yellow iron 
concretions; contains gypsum; pH 3.5 to 3.9; 
strongly gleyed. A coarser textured layer at the 
base of the horizon is common. 

D -Grey shale clay; at the top of this horizon the 
shale is very soft and exists as clay but with 
depth the shale becomes harder; pH 3.4 to 3.5. 

The moderately well drained soils occupy a 
comparatively small area on a few elevated 
sites and along natural drainage channels 
These soils are degrading types developing 
directly from an acid Black. A description of a 
virgin, leached soi1 with moderately good 
drainage is given below : 

0-Dark brown leaf mat (2 inches thick); pH 6.3. 

AT-Brown clay (3 inches thick); fine granular; 
slightly hard; pH 4.5. 

Al---Dark brown clay (3 inches thick) ; fine granular; 
slightly hard; pH 4.4. 

Br-Dark brown clay (7 inches thick); fine granular; 
slightly hard; pH 4.2. 

BZ-Reddish brown clay (7 inches thick) ; medium 
granular; hard: pH 3.7. 

B3-Light brown sandy loam (4 inch erosion layer) 
structureless; loose; pH 3.7. 

D -Grey shale clay mottled with pale yellow iron 
concretions; pH 3.4. The shale becomes more 
distinct and harder with depth. 

Included in the Keld soi1 area are soils with 
a thin lacustral clay mantle over the acid shale 

Soi1 

FIGURE 16 

profile of Keld heavy clay loam. An acid Gleyed 
Black soi1 developed on soir, acid shale till. 

(Stick interval = 6 mches) 

clay. This mantle is neutral to slightly acid in 
reaction and the soi1 developed from it is 
solonetz-like and similar to the Dauphin soil. 
Other associated soils are: Orthic Meadow and 
Peaty Meadow. These soils, with the exception 
of being acid, have similar profile features to the 
poorly drained soils in the other Black associa- 
tions. In general the surface minera1 horizon 
is not as acid as it is in the better drained soils. 

Agrhdture: The Keld soils are used mainly 
for mixed farming. Yields of grain are fair to 
poor. Much of the Keld soi1 area is in the virgin 
state due to imperfect drainage and to marginal 
procluctivity. 

The main soi1 problems are excessive 
acidity and poor drainage. Greenhouse experi- 
ments conducted at The University of Manitoba 
revealed that liberal applications of lime were 
essential to substantially increase trop yields. 
In areas where the acidity is less pronounced, 
increased yields have been reported by farmers 
using inorganic fertilizers. For greater yields, 
it is indicated that both lime and fertilizers are 
required as well as a more adequate system of 
artificial drainage. 
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PLAINVIEW ASSOCIATION (36,378 acres) 

The Plainview association consists of fine 
textured soils developed on shallow lacustrine 
clay deposits. These lacustrine deposits are 
underlain at varying depths by strongly cal- 
careous glacial till. The Plainview soils have 
developed under grasses and the well-drained 
member exhibits Orthic Black soi1 profile 
characteristics. The dominant associate how- 
ever, is the imperfectly drained member and the 
morphology of this soi1 has been influenced in 
varying degrees by the process of solonization. 

The Plainview soils are located mainly in the 
Valley River Plain, in the vicinity of Grand- 
view and Gilbert Plains. They occur in con- 
junction with the medium and coarse textured 
soils of the Dutton and Gilbert associations 
with no Sharp lines of demarcation between 
them. 

The topography of theae soils is generally 
smooth and level, except where the original 
surface has been dissected by stream channels. 
Soi1 drainage is dominantly imperfect due to 
lack of surface runoff and to low permeability 
of the soi1 material. Some aspen and willow 
bluffs occupy the virgin areas. Stones are 
present orily in areas where the till is close to the 
surface. 

The Plainview soils are separately described 
under: (i) Plainview clay and (ii) Plainview 
clay, till substrate phase. 
(i) Plainview Clay (27,725 acres) 

The Plainview clay soils are developed on 
lacustrine deposits that are underlain with 
calcareous till at depths exceeding 30 inches. 
The dominant imperfectly drained soi1 is a 
Gleyed Black and is described below : 

A -Very dark grey clay (8 to 12 inches thick) 
medium granular aggregates usually cohere to 
form medium blocky or irregular columnar 
structure; hard; neutral to mildly alkaline. 
Tongues through a weakly developed, greyish 
brown B horizon into : 

C -Light brownish grey clay; fine pseudo-granular; 
hard; low porosity; moderately alkaline and 
moderately calcareous; iron stained. 

D -Strongly calcareous glacial till; clay loam to 
heavy clay loam. 
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The well-drained soils which occur adjacent 
to stream channels are characterized by a 
slightly thicker A horizon and medium granular 
structure. Slight degradation under woods is 
noted in some areas. 

Other associated soils include: Gleyed Sol- 
onetzic Black, Orthic Meadow, Peaty Meadow 
and Saline Meadow. 
(ii) Plainview Clay, till substrate phase (27,725 

acres) 
The soils of the Plainview clay, till substrate 

phase are developed in a thin clay mantle that 
is underlain with strongly calcareous till within 
30 inches of the surface. This till substrate has 
a beneficial effect on the interna1 drainage of the 
clay surface mantle. Percolation rate is 
increased and surface runoff of excess water is 
better due to greater local relief than in areas 
with thicker clay deposits. These better 
drainage conditions have resulted in thicker 
sola than those representative of the modal 
Plainview soils, except in local areas where the 
proximity of the strongly calcareous till has 
inhibited profile development. The dominant, 
Orthic Black soi1 has an A horizon consisting of 
6 to 10 inches of very dark grey clay which is 
medium granular, hard, and neutral to mildly 
alkaline in reaction. The B horizon is greyish 
brown clay, 4 to 10 inches thick, medium 
granular, hard and moderately alkaline. The 
solum of this phase may grade into a light 
brownish grey C horizon of clay texture or be 
abruptly terminated by strongly calcareous till. 

. 

Associated soils include: Degraded Black, 
Gleyed Black, Gleyed Solonetzic Black, Orthic 
Meadow, Saline Meadow and Peaty Meadow. 
The poorly drained soils occurring in the 
depressions have thicker deposits of clay and 
therefore are similar to those found in the 
Plainview clay soi1 area. 
Agriculture: The soils of the Plainview associa- 
tion are fertile and are well suited to the produc- 
tion of grain and forage crops. The chief 
problems associated with their utilization are 
slow interna1 drainage, lack of surface runoff 
and periodic waterlogging by runoff and seepage 
waters from the slopes of the Riding Mountains. 
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Periodic wet conditions seriously interfere with 
tillage operations and reduce yields. The soils 
are moderately resistant to erosion but some 
soi1 drifting does occur when the aggregates 
have been pulverized through cultivation and 
the surface left exposed to wind action. Wind 
erosion is most pronounced on fallow fields in 
the spring months. Depletion of organic 
matter through continuous cropping with grains 
has a serious eff ect on the tilth and permeability 
of these clay textured soils. For this reason, the 
inclusion of grasses and legumes in the cropping 
system is highly desirable for the maintenance 
of the productivity of these soils. 

LAKELAND ASSOCIATION (67,251 acres) 

The Lakeland soils are developed on medium 
textured, deltaic deposits that are underlain at 
varying depths by strongly calcareous glacial 
till. The Lakeland soils are located in the Low- 
land plain along the eastern margin of the m.ap 
area where they occur in conjunction with the 
Gilbert soils. The topography is level except 
for local micro-undulations. Drainage is domi- 
nantly imperfect due in part to the level topo- 
graphy and in part to the proximity of the 
underlying glacial till. The vegetation originally 
was meadow-prairie and meadow grasses but 
currently the virgin sites are dominated by 
aspen, balsam poplar and willows. Some 
stoniness is evident in areas where till is close 
to the surface. 

Soils in the Lakeland association are 
separately described under: Lakeland loam; 
Lakeland loam, till substrate phase; Lakeland 
clay loam; and Lakeland clay loam, till sub- 
strate phase. 

(i) Lakeland Loam (29,517 acres) 
The surface texture of the soils in the area 

designated as Lakeland loam varies from loamy 
fine sand to silt loam with very fine sandy Ioam 
predominating. The soils are largely im- 
perfectly drained and as a result are calcareous 
to the surface. The representative, Gleyed 
Calcareous Black associate has the following 
profile features : 
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A-Very dark grey very fine sandy loam (4 to 9 
inches thick) ; weakly fine granular; soft; 
mildly alkaline; contains some lime carbonate. 

B -Very weakly developed greyish brown horizon. 

Cca-Brownish grey to light grey loamy very fine 
sand (6 to 10 inches thick); fine pseudo-granular; 
soft; very strongly calcareous; iron stained. 

Cg-Paie yellow very fine Sand; gleyed; stratifïed; 
loose; calcareous; iron stained. 

D -Strongly calcareous, loam glacial till at more 
than 30 inches from the surface. 

Associated soils include well-drained and 
poorly drained members. The well-drained 
m.ember which occurs along stream channels is 
very limited in area and closely resembles the 
Orthic Black. This soi1 has a slightly thicker 
solum with a more prominent B horizon. The 
poorly drained members in this phase include: 
Calcareous Meadow, Saline Meadow and Peaty 
Meadow . 

(ii) Lakeland Loam, till substrate phase (34,125 
acres) 

The Lakeland loam, till substrate phase 
contains soils developed in deltaic sediments 
that are underlain with strongly calcareous till 
within 30 inches of the surface. Associated 
soils in this phase are similar to those occurring 
in the area of modal Lakeland loam soils. The 
sola in these soils are sometimes thinner due 
to the restrictive effect of the underlying till 
on profile development. A gravelly or cobbly 
lens commonly occurs at the junction of the 
deltaic mantle and the till. 
(iii) Lakeland Clay Loam (1,715 acres) 

The soi1 texture of the Lakeland clay loam 
ranges from silt loam to silty clay with clay 
loam as the dominant type. Drainage is 
mainly imperfect due to the level topography 
and moderately-fine textures. Local areas are 
salinized to some degree. 
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A generalized description of the Gleyed 
Calcareous Black associate is given below : 

A -Very dark grey clay loam (5 to 8 inches thick); 
finely granular, slightly hard; mildly alkaline; 
contains some lime carbonate. 

B -Very weakly developed greyish brown horizon. 

Cca-Light grey clay loam (4 to 10 inches thick) ; 
fine pseudo-granular; slightly hard; moderately 
alkaline; very strongly calcareous; iron stained. 

C-Pale yellowish brown clay loam; massive; 
strongly calcareous; iron stained and gleyed. 

D -Very strongly calcareous till. 

Associated soils include: Calcareous 
Meadow, Saline Meadow and Peaty Meadow. 
These soils in total area constitute only a minor 
portion of this textural type. 
(iv) Lakeland Clay Loam, till substrate phase 

(1,894 acres) 

The Lakeland clay loam, till substrate phase 
was mapped where the till was encountered 
within 30 inches of the surface. The textural 
range and other profile characteristics are 
similar to the modal Lakeland clay loam. 
Salinity is more common in this phase than it is 
in the other Lakeland soils occurring in the 
Grandview map area. 

Agriculture: The Lakeland association consists 
of thin, calcareous soils which are medium in 
natural fertility. The water-holding capacity 
and organic matter content range from 
moderately low to high depending on the 
texture. 

The soils are utilized mainly for grain grow- 
ing. Small herds of livestock are common, the 
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largest herds being present in areas bordering 
the Isafold soils. Here, grain is grown on the 

FIGURE 17 

Soi1 profile of Lakeland clay loam. A Gleyed Calcareous 
Black soi1 developed on strongly calcareous 

deltaic materials. 
(Stick interval =6 inches) 

Lakeland soils and the cattle are sustained with 
pasture and wild hay obtained on the Isafold 
soils. 

The soi1 problems are principally impeded 
drainage and high lime content. The poor 
drainage conditions to a large extent are 
responsible for the maintenance of limeness in 
the surface layer of the soils. Improvement in 
interna1 drainage and a reduction of lime in the 
A horizon of these soils cari be obtained by the 
installation of a good network of surface drains. 
Interna1 drainage as well as fertility cari be 
improved by rotating grasses and legumes with 
grain crops in areas not subject to flooding. 
Commercial fertilizers and barnyard manure 
applied to grain and forage crops are expected 
to give good returns. Trash caver should be 
used to reduce wind erosion. 
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FIGURE 18 

Soi1 profile of Gilbert sandy loam. An Orthic Black soi1 
developed on sandy deltaic deposits. 

(Stick interval =6 inches) 

GILBERT ASSOCIATION (137,421 acres) 
The Gilbert soils are developed on sandy 

deltaic deposits of the Valley River and Low- 
land plains. These sandy sediments are under- 
lain by strongly calcareous till at depths ranging 
from 12 inches to 10 or more feet. The surface 
texture of these soils vary from loamy sand to 
fine sandy loam. The topography ranges from 
very gently sloping in the Valley River Plain 
to nearly level in the Lowland Plain. In the 
Valley River Plain, which is above the Campbell 
beach of glacial Lake Agassiz, drainage is im- 
Perfect to good, whereas below the beach in the 
Lowland Plain the drainage is almost entirely 
imperfect to poor. The numerous low beach 
ridges occurring in both plains interrupt the 
eastward flow of drainage waters. The well- 
drained associate is classified as an Orthic Black 
soil. 

The vegetation on the well-drained sites 
originally was grass but this has been largely 
replaced by aspen bluffs. Along stream 
channels and in the imperfectly to poorly 
drained areas the vegetation consists mainly 
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A -Very dark grey sandy Ioam (6 to 9 inches thick); 
weakly fine granular; soft; neutral. 

B -Dark greyish brown loamy sand (5 to 10 inches 
thick); structureless; loose; neutral to mildly 
alkaline. 

C -Light yellowish brown Sand; structureless; 
loose; moderately alkaline. 

D -Strongly calcareous till below 30 inches. 

of aspen, balsam poplar and willows. Sedges, 
reeds and some black spruce occur in the very 
poorly drained areas. A few cobbles and stones 
are found in areas where till is close to the 
surface. 

The Gilbert soils are described under: (i) 
Gilbert sandy loam and (ii) Gilbert sandy loam, 
till substrate phase. 

(i) Gilbert Sandy Loanz (75,469 acres) 
The well-drained associate of the Gilbert 

sandy loam is an Orthic Black soil. Its occur- 
rence is restricted to the area above the Camp- 
bell beach in the Valley River Plain. A profile 
description of this well-drained soi1 is given 
opposite Figure 18. 

Small areas of Degraded Black soils occur 
along stream channels. In these soils the A 
horizon is slightly leached and has a blotched 
appearance and a weak textural B horizon is 
present. 

The imperfectly drained soi1 is the dominant 
associate in the Gilbert association and is most 
prevalent below the Campbell beach in the 
Lowlands Plain. This Gleyed Black soi1 has 
the following profile characteristics: 
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0 -Thin leaf mat, moderately well decomposed. 

A -Very dark grey sandy loam (5 to 10 inches 
thick); weakly fine granular; soft; neutral to 
mildly alkaline. 

B -Dark greyish brown loamy sand (3 to 8 inches 
thick) ; structureless to weakly fine granular; 
loose to soft; mildly alkaline; slightly iron 
stained and gleyed. 

C -Light brownish grey to very pale brown Sand; 
structure&; loose; gleyed in Upper portion; iron 
stained and calcareous. 

D--z;;;fly calcareous clay loam till below 30 

Other soils occurring in the Gilbert sandy 
loam are Gleyed Degraded Black, Orthic 
Meadow and Peaty Meadow. 
(ii) Gilbert Sandy Loam, till substrate phase 

(61,952 acres) 
The till substrate phase of the Gilbert asso- 

ciation was separated from the modal Gilbert 
soils where till was encountered within 30 
inches of the surface. These soi1 areas are 
mostly imperfectly to poorly drained, due 
mainly to the proxim.ity of the underlying finer- 
textured till. The soi1 profiles resemble the 
modal Gilbert soils except that the A and B 
horizons are slightly thinner and the alkalinity 
of the sola is somewhat higher. Associated 
soils are similar to those found in the Gilbert 
sandy loarn. 
Agriculture: These soils have a low water 
retention capacity, and are low in natural 
fertility. In recent years considerable clearing 
and breaking has been done in some areas. In 
the past, some of the Gilbert soils were aban- 
doned or seeded to permanent grasses. Wind 
erosion has been severe on the well-drained 
areas. In wet years, the poorly drained and 
some imperfectly drained soils are very wet and 
often inundated. Erosion and continuous 
cropping has considerably reduced the organic 
matter content of many areas. It is imperative 
that these sandy soils be protected from wind 
erosion by trash caver and be improved by 
rotating grasses and legumes with the grain 
crops. Where the soils are badly depleted it is 

advisable to perrnanently retire the land to 
grass. The better drained soils are well suited 
to improvement crops and the major emphasis 
should be on forage crops and livestock 
production. 

GREY WOODED SOIL ASSOCIATIONS 

Grey Wooded associations are associations 
of soils in which the dominant well or im- 
perfectly drained members belong to the Grey 
Wooded great group. These soils have 
developed under forest vegetation or have been 
under the influence of trees sufficiently long for 
the development of certain profile character- 
istics that are ascribed to the process of degrada- 
tion under woods. These characteristics are: a 
bleached AL horizon that is lighter in texture 
and color than the layer below ; a textural B 
horizon containing concentrations of clay, 
organic matter and sesquioxides : and a layer of 
lime carbonate accumulation below the B 
horizon. 

The Grey Wooded associations occurring in 
the Grandview map area are: Erickson, Rose 
Ridge, Onanole, Leary, Selina, Waitville, Grif.. 
ton, Garson, Duck Mountain, Rackham, and 
Blackstone. 

ERICKSON ASSOCIATION (167,296 acres) 
The Erickson association consists of medium- 

textured soils developed on moderately cal- 
careous glacial till of similar origin and composi- 
tion to that of the Newdale and Waitville 
associations. These soils occur in a transitional 
belt between the Black soils of the Newdale 
association and the Grey Wooded soils of the 
Waitville association. In the Erickson associa- 
tion the well-drained soils vary from Degraded 
Black to Dark Grey Wooded profile types. 

The Erickson soils are located mainly in the 
Newdale Till Plain on the western edge of the 
Grandview map area. The topography of these 
soils is irregular and ranges from gently to 
steeply sloping. Over the greater portion 
however, particularly south of Roblin between 
the Shell and Assiniboine river valleys and in 
the vicinity of Makaroff, the relief is least 
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pronounced and is quite favourable for farming 
operations. 

The drainage, both surface and internal, is 
affected to a considerable extent by the nature 
of the relief. Where the relief is strong, runoff 
is excessive and penetration into the soils is less 
than in areas with weak relief. Sloughs and 
‘ ‘potholes” are common but do not caver more 
than 15 percent of the total acreage in this 
association. 

The native vegetation is dominantly aspen 
with a thick undergrowth of hazel, dogwood 
rose, vetch, etc. Balsam poplar and willows 
predominate in the poorly drained sites. 
Stones are present over the entire area but they 
do not seriously handicap tillage operations 
except in small areas within the modified phase. 

The Erickson soils occurring in this map 
area are described under: (i) Erickson clay 
loam and (ii) Erickson modified phase. 

FIGURE 19 FIGURE 19 

Soi1 profile of Erickson clay loam. Soi1 profile of Erickson clay loam. A Degraded Black soi1 A Degraded Black soi1 
developed on moderately calcareous till. developed on moderately calcareous till. 

(Stick interval =6 inches) (Stick interval =6 inches) 

0 -Very dark brown organic layer (1 to 2 inches 
thick); neutral. 

A -Very dark grey clay loam that contains slightly 
leached, dark grey to grey blotches (5 to 8 
inches thick); granuIar; friable when moist, 
slightly hard when dry; neutral to slightIy acid. 

Bs-Dark greyish brown clay loam to heavy clay 
loam (5 to 8 inches thick); fine to medium 
blocky; firm when moist, hard when dry; neutral 
to slightly acid. Grades into: 

BS-Yellowish brown to greyish brown clay loam (2 
to 5 inches thick); fine blocky; firm when moist, 
hard when dry; neutral to mildly alkaline. 

Cca-Light yellowish brown to very pale brown clay 
loam (6 to 10 inches thick); pseudo-crumb; 
friable when moi&, weakly cemented when 
dry; moderately alkaline; strongly calcareous. 
Grades into: 

C -Very pale brown to light greyish brown clay 
loamglacial till; pseudo-fragmental; hard 
moderately alkaline and moderately calcareous. 
Contains fragments of limestone, shale and 
granitic rocks. 
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(i) Erickson Clay Loam (140,851 acres) 

The well-drained soils in the Erickson clay 
loam occur on the slopes and crests of the 
undulations and occupy about 65 percent of thc 
total area. Both Degraded Black and Dark 
Grey Wooded soils are included in this mapping 
unit and often occur in close proximity, the 
degree of leaching being influenced by local 
conditions of exposure, soi1 moisture and 
vegetation. A profile description of the De- 
graded Black member is given opposite Figure 
19, page 53. 

The Dark Grey Wooded soils are more 
strongly leached, as evidenced by the presence 
of a thin, grey AP horizon and a greater accumu- 
lation of clay in the B horizon. A generalized 
profile description of this soi1 is given below : 

0 -Very dark brown organic layer (1 to 3 inches 
thick) mixed with considerable minera1 matter 
in the lower portion; neutral. 

AI-Dark grey to very dark grey loam to clay loam 
(2 to 3 inches thick); fine granular; slightly hard; 
neutral. 

AZ--Grey to dark grey sandy loam to loam (1 to 4 
inches thick); fine granular to weakly platy; 
slightl y hard; slightly acid. 

B,---Brown clay loam to heavy clay loam (1 to 3 
inches thick); subangular fine blocky; hard; 
slightly acid. Grades into: 

Bz--Dark yellowish brown to dark greyish brown 
clay loam to clay (3 to 5 inches thick) ; fine to 
medium blocky; very hard; neutral to slightly 
acid. Grades into: 

BS-Yellowish brown to greyish brown clay loam (2 
to 5 inches thick); fine blocky; hard; neutral to 
mildly alkaline. Grades sharply into: 

Cca-Light yellowish brown to very pale brown 
loam to clay loam (6 to 10 inches thick); pseudo- 
crumb; slightly hard: weakly cemented when 
dry; moderately alkaline and strongly cal- 
careous. Blends gradually with: 

C -Very pale brown to pale brown loam to clay 
loam glacial till; pseudo-fragmental; hard: 
moderately calcareous. Contains fragments 
from limestone, shale and granitoid rocks. 

The imperfectly drained soils occupy about 
15 percent of the Erickson clay loam soi1 area. 
These soils are restricted to strips surrounding 
the poorly drained areas and to some shallow 
depressions. Gleyed Black, Gleyed Degraded 
Black and Gleyed Grey Wooded soils a11 occur 
in the imperfectly drained sites. The type of 
soi1 that has developed in these positions 
depended on the moisture regime and vegeta- 
tive caver of the site. 

FWJRE 20 

Landscape of Erickson soi1 area showing light-colored 
depressions containing Gleyed Grey Wooded SOI~S. 

The associated, poorly drained soils include: 
Orthic Meadow, Saline Meadow, Peaty Meadow 
and Grey Wooded Gley. Some Half Bog and 
Bog soils occur in the very poorly drained sites. 

(ii) Erickson modified phase (26,445 acres) 
Within some areas bordering river valleys 

the glacial till was subjected to severe erosion by 
waters from the melting ice sheet. Broad sheets 
of flowing water removed much of the finer 
materials from the surface layer of till and left 
an erosion surface of coarse sediments, grave1 
and stones. In some portions of these areas this 
coarse layer was subsequently buried by 
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deposition of fmer sediients. This glacial 
erosion and deposition have left these areas 
with smoother and more nearly level topo- 
graphy than the unaffected areas of ground 
moraine. The resulting reduction in rate of 
runoff and the impediment of interna1 drainage 
by the underlying, fïner textured till have 
resulted in a higher percentage of imperfectly 
drained soils in the areas of Erickson modified 
phase. The mapped areas of Erickson modified 
phase contain a wide variety of soils. The 
genetic profile types are similar to those of the 
modal Erickson soils, but the upper portion of 
the soi1 parent material is variable. The 
thickness and texture of the surface mantle of 
lacustrine sediments vary, as also does the 
thickness of the coarse erosion layer. Thus 
surface textures of the soils vary from sandy 
loam to clay loam on higher sites to some clay 
in the depressional areas. The underlying 
material may be stony till, a mixture of stony 
till and gravel, slightly water-worked till or 
unstratified till common to the modal Erickson 
soils. 

The well-drained soils in this phase are 
dominantly Degraded Black, although both 
Orthic Black and Dark Grey Wooded soils 
occur in certain sites. The Orthic Black soils 
usually occur on south and west facing slopes 
under the drier micro-climate prevailing on 
these exposures. Conversely, the Dark Grey 
Wooded soils are common to the cooler, and 
therefore more humid, northern and eastern 
exposures. The imperfectly and poorly drained 
soils exhibit the same range in profile types as is 
found in the areas of Erickson clay loam soils. 

Agriculture: The better-drained Erickson clay 
loam soils are nearly equal in fertility to the 
corresponding members in the Newdale associa- 
tion. The organic matter content is slightly 
lower but the supply of availableplant nutrients, 
other than nitrogen, is about equal and the soi1 
reaction is more favourable for the growth of 
most grains and forage crops. The water- 
holding capacity of these soils is similar to the 
Newdale soils but the precipitation-effectivity 
is higher in this soi1 area due to a slightly cooler 

climate. Frost damage to crops is more 
common than in areas at lower elevations. 

Erosion on the Erickson clay loam soils at 
present is serious only on the cultivated fields 
with rough topography. However, it is empha- 
sized that the fallow-grain rotation system 
presently followed is increasing the suscepti- 
bility to erosion of a11 soils regardless of topo- 
graphy. The presence of gullies and rills on the 
steeper slopes and the exposure of sub-surface 
soi1 on knolls and slopes is indicative of the 
damage by both water and wind. TO minimize 
erosion it is recommended that the steep slopes 
be seeded down to permanent grass and that 
grasses and legumes be included in the cropping 
rotation on land with gentle slopes. 

The soils of the modified phase in general are 
less fertile than the modal Erickson soils. The 
modified soils are coarser in texture and hence 
are more susceptible to wind erosion. The 
use of trash caver for surface protection and as 
a source of organic matter should be a standard 
practice. 

ROSE RIDGE ASSOCIATION (47,539 acres) 
The Rose Ridge association consists of 

medium textured soils developed on strongly 
calcareous till of similar composition to that on 
which the Rendzina soils of the Meharry asso- 
ciation are developed. These soils occur 
adjacent to the Meharry soils but at a higher 
elevation. They are weakly to moderately 
degraded and the dominant, well-drained soi1 is 
classified as a Dark Grey Wooded. The parent 
material of this soi1 is very low in shale content, 
however an older and less calcareous till con- 
taining shale is encountered at depths of 20 
inches to 10 or more feet. 

The Rose Ridge soils are located in a strip 
along the slopes of the Riding and Duck 
Mountains and they occupy 2.76 percent of the 
total acreage in this map area. The topography 
is variable ranging from gentle slopes in some 
localities to steep slopes in others. Approxi- 
mately 80 percent of the soils in this association 
are well-drained. Stoniness is a common 
feature and in places is a severe hindrance to 
cultivation. 
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The vegetative caver on the better drained 
soils consists of aspen, some white spruce, and 
an undergrowth of hazel, dogwood, rose, 
pincherry, saskatoon, etc. In the poorly 
drained sites, black spruce, willow and balsam 
poplar are the dominant types. 

While the dominant, well-drained soils has 
been classzed as a Dark Grey Wooded the 
solum is thin in comparison with other soils of 
this sub-group. This is due to the very high 
lime content of the parent material. A 
generalized profile description of this soi1 is 
given below : 

thicker organic deposits occupy the very poorly 
drained depressions. Where possible these 
areas have been mapped separately as Peat 
soils. 

AgricuEture: The well and imperfectly drained 
soils of the Rose Ridge association aremoderately 
low to medium in productivity. The soils are 
thin, low in organic matter content and the 
parent material is very high in lime. Steep 
slopes over part of the area render the soils 
susceptible to water erosion, especially under 

0 -Very dark grey to very dark brown leaf mat (1 to 
2 inches thick); well decomposed; neutral. 

A,-Very dark brown to very dark greyish brown 
loam to clay loam (1 to 3 inches thick) ; fine 
granular; hard; neutral. 

Al-Greyish brown sandy loam (1 to 2 inches thick) ; 
fine granular; slightly hard; neutral to slightly 
acid. 

Bp-Brown to dark brown heavy clay loam (3 to 6 
inches thick); fine blocky; very hard; slightly 
acid to neutral. 

BS--Yellowish brown clay loam (2 to 4 inches thick) ; 
fine blocky; hard; mildly alkaline. 

C-Pale brown to very pale brown, clay loam till; 
pseudo-fragmental; hard; strongly calcareous. 

D -Greyish brown, clay loam, moderately cal- 
careous till; slightly iron stained and contains 
small amounts of shale. This material may be 
encountered within 30 inches of the surface. 

FIGURE 21 

A soi1 profile of Rose Ridge clay loam. A Dark Grey 
Wooded soi1 developed on strongly calcareous till. 

(Stick interval = 6 inches) 

The soils in the imperfectly drained areas 
are variable. Gleyed Degraded Black soils are 
dominant, but Gleyed Rendzina and Gleyed 
Dark Grey Wooded soils also occur. These 
soils, which vary in degree of degradation, are 
a11 thin-their sola seldom exceeding 12 inches 
in thickness. The poorly drained soils are 
Peaty Meadow types, with a thin layer of peat 
overlying gleyed, iron st.+ed till or water- 
worked till. Bog and Half Bog soils with 

continuous failow-grain cropping. The steeply 
sloping areas should be permanently retired to 
forage crops or forest, and grasses and legumes 
should be grown in rotation with the grain 
crops on the moderately to gently sloping areas. 
Ammonium phosphate fertilizers and manure 
Will give good response when applied to grain 
and forage crops. The poorly drained soi1 
areas are being used as native hay and pasture 
land. 
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ONANOLE ASSOCIATION (19,789 acres) 
The Onanole association consists of 

moderately coarse to moderately fine textured 
soils developed on calcareous, deltaic sediments 
that are underlain at variable depths by a 
substrate of moderately calcareous till, The 
well-drained soils exhibit variable degrees of 
leaching and the association includes both 
Dark Grey Wooded and Degraded Black soils. 
Scattered surface stones occur in areas where the 
till substrate is close to the surface, but do not 
seriously hinder cultivation. 

The Onanole soils occur mainly in the 
vicinity of Shortdale and Bield at the western 
margin of the Valley River Plain. The topo- 
graphy is irregular, gently to steeply sloping 
with some smooth, very gently to gently 
sloping areas. The soils have rapid to medium 
permeability SO that only the depressional areas 
contain poorly drained soils. Aspen forest 
covers the virgin upland areas and the depres- 
sions may be wooded, with black poplar, 
willows and some black spruce, or may contain 
reeds and sedges growing on the shallow peat 
deposits. 

FIWJRE 22 
Hilly topo aphy in Onanole soi1 area. Note the white- 

cappe CY knolls where the soi1 has been removed 
by sheet erosion. 

The soils in the Onanole association have 
been divided into three phases which are 
described separately as: (i) Onanole sandy 
loam; (ii) Onanole clay loam and (iii) Onanole 
clay loam, till substrate phase. 
(i) Onanole Sandy Loam (3,149 acres) 

The Onanole sandy loam soils occur in a few 
small areas in the western portion of the assccia- 
tion area bordering the Shell River valley. The 
topography is irregular, moderately to steeply 
sloping and the soils are dominantly well- 
drained. Surface textures range from sandy 
loam to fine sandy loam. The soils are degrad- 
ing under aspen woods. Al1 well-drained 
profiles have thick, brown B horizons with slight 
clay accumulation, but the A horizon may be 
either blotched with light colored patches or 
distinctly divided into a very dark grey A1 layer 
and a greyish brown AP layer. A generalized 
profile description of the Degraded Black 
member is given below : 

0 -Very dark greyish brqwn leaf and sod mat (1 to 
zc;ches thrck); partrally decomposed, shghtly 

A -Dark greyish brown sandy loam to fine sandy 
loam (8 to 12 inches thick) ; weakly fine granular; 
soft; neutral. Grades into: 

Br-Brown sandy loam to fine sandy loam (3 to 6 
inches thick) ; weakly fine granular; soft; 
slightly acid. Grades into: 

BP-Yellowish brown fine sandy loam to fine sandy 
clay loam (4 to 6 inches thick); fine to medium 
granular; slightly hard; slightly acid. Grades 
into : 

BS-Brownish yellow fine sandy loam to loamy sand 
(4 to 8 inches thick); structureless; loose; 
neutral to slightly alkaline. Fades into: 

C -Very pale brown fine Sand; structureless; loose; 
moderately alkaline, moderateiy calcareous. 

D -Moderately calcareous till at depths exceeding 
30 inches. 

Other soils that are associated with the 
Degraded Black member are: Dark Grey 
Wooded, Gleyed Black, Gleyed Degraded 
Black, Gleyed Dark Grey Wooded, Orthic 
Meadow, Peaty Meadow and Grey Wooded 
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Gley. With the exception of the Dark Grey 
Wooded member, which occurs on the more 
strongly degraded well-drained sites, these soils 
occupy only a small percentage of the total area. 
(ii) Onanole Clay Loam (4,198 acres) 

The Onanole clay loam soils range in texture 
from very fine sandy loam to silty clay loam but 
are dominantly in the clay loam class. The 
acreage of this soi1 is made up by a number of 
small areas which vary in topography from 
smooth, gently sloping to irregular steeply 
sloping. The soils are dominantly well-drained 
and are Degraded Black and Dark Grey 
Wooded genetic types. The Dark Grey 
Wooded member has the following profile 
characteristics: 

0 -Very dark greyish leaf mat (1 to 2 inches thick) ; 
well decomposed, slightly acid. 

A,---Very dark greyish brow-n very fine sandy clay 
loam (2 to 3 inches thick); fine granular; slightly 
hard: neutral. 

Ar-Greyish brown very fine sandy clay loam (1 to 4 
inches thick) ; fine granular; slightly hard; 
neutral to slightly acid. 

Bl-Brown very fine sandy clay Ioam (4 to 6 inches 
thick) ; medium to coarse granular; hard; 
neutral to slightly acid. Grades into: 

B2--Brown heavy clay loam (3 to 6 inches thick) ; 
fine blocky; hard; slightly acid. Grades into: 

BS-Yellowish brown very fine sandy clay loam (2 
to 6 inches thick); fine granular; hard; mildly 
alkaline. Fades into: 

Cca-Light grey clay loam (8 to 12 inches thick) ; 
fine pseudo-granular; slightly hard; moderately 
alkaline and strongly calcareous. Fades grad- 
ually into: 

C -Light yellowish brown clay loam; pseudo-crumb 
structure; slightly hard; 
and moderately calcareous. 

moderately alkaline 

D -Moderately calcareous till occurring at depths 
exceeding 30 inches. 

Degraded Black soils are also common in 
this soi1 area. Other associated soils occupying 
the imperfectly and poorly drained sites are: 
Gleyed Degraded Black, Gleyed Dark Grey 
Wooded, Gleyed Black, Orthic Meadow, Peaty 
Meadow and Grey Wooded Gley. 

(iii) Onanole Clay Loam, till substrate phase 
(12,442 acres) 

These soils comprise about 67 percent of the 
soils in the Onanole association occurring in the 
Grandview map area. They are separated from 
the mode1 Onanole clay loam soils on the basis 
of a till substrate within 30 inches of the surface. 
This substrate of calcareous till influences the 
profile characteristics to some extent and 
slightly modifies their agronomie features. The 
well-drained soils resemble those of the modal 
Onanole clay loam soils in the number and kind 
of horizons present but the sola are somewhat 
thinner with the B horizons frequently terminat- 
ing at the junction of the non-conforming parent 

FIGURE 23 

Soi1 profile of Onanole clay loam. A l3ark Grey Wooded 
soi1 developed on calcareous deltaic sediments. 

(Stick interval =‘s inches) 

materials. Therefore the thickness of the sola 
vary with the depth of the lacustrine sediments. 
The underlying glacial till is usually modified 
and a slight grave1 or cobble lens may occur at 
the contact with the lacustrine material. 

The soils which occupy the lower portions of 
the slopes and the enclosed depressions are 
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similar to those occurring in these positions in 
areas of Onanole clay loam soils. Often the 
lacustrine mantle is thicker in the lower 
positions, SO that the till substrate does not 
influence the profiles to any appreciable extent. 

Agricdture: The Onanole soils range from 
medium to low in natural fertility. The clay 
loams are superior to the sandy loams in 
respect to organic matter content, available 
plant nutrient level, and moisture retention 
capacity. However, both textural types occur 
on sharply undulating topography and are 
highly susceptible to erosion. Thus the 
Onanole soils have limited adaptability and are 
not suited to the exclusive production of grain 
crops. 

These soils are best suited to stock raising 
and to the production of forage crops for seed 
and hay. Grain crops should be limited to the 
areas of smoother topography and should be 
restricted to periodic production in long term 
rotations with grasses and legumes. Manure 
and commercial fertilizers cari be expected to 
give excellent response with grain and forage 
crops. 

LEARY ASSOCIATION (40,396 acres) 
The Leary association consists of moderatcly 

coarse to coarse textured soils developed on 
sandy and gravelly sediments. These coarse- 
textured sediments were deposited as beaches in 
glacial Lake Agassiz and as glacial outwash 
deposits in the form of kames, eskers, crevasse 
fillmgs and deltas. The well to somewhat 
excessively drained soils include both Degraded 
Black and D-k Grey Wooded genetic types. 

The Leary soils occur as small areas at 
widely scattered points near the streams and 
river channels and as beach deposits along the 
eastern side of Duck Mountain. The topo- 
graphy is variable from one location to another. 
Least relief is noted in areas consisting of beach 
deposits and greatest in areas containing small 
outwash plains. Dissection of the outwash 
plains by glacial erosion and the presence of 
deep depressions, called ice-block holes, have 

resulted in the rough topography of these areas. 
Rounded hills of gravel, called kames, and 
several ridges of grave1 (crevasse fillings and 
eskers) occur at various places. 

Drainage is dominantly good to excessive. 
Imperfect and poor drainage occurs only in 
depressions and in areas with thin deposits 
underlain with finer-textured materials. Poor 
drainage is common along the edges of beach 
ridges where the grave1 deposits are thin. The 
vegetation on the well-drained sites consists of 
prairie grasses, aspen and some spruce and jack 
pine. Tamarack, balsam poplar and willows 
are common to the depressions. 

The well-drained Leary soils, being of 
droughty character, generally do not exhibit 
strongly developed profiles. Degraded Black 
and Dark Grey Wooded soils are most common 
in the association, although some Thin Black 
and Black soils are included. The well-drained, 
Dark Grey Wooded soi1 is described below : 

0 -Dark brown leaf and sod mat (1 to 2 inches 
thick) ; neutral. 

A,---Dark grey to very dark grey loamy sand to 
sandy loam (1 to 4 inches thick); structureless; 
loose; neutral. 

AZ-Greyish brown loamy sand to coarse Sand (1 to 
4 inches thick); structureless; loose; neutral. 

B ---Brown to yellowish brown loamy sand to loamy 
fine grave1 (3 to 4 inches thick); structureless, 
loose; mildly alkaline. 

C -Pale brown to yellowish brown stratified sand 
and gravel; moderately alkaline. 

Other soils in this association include: 
Gleyed Black, Gleyed Dark Grey Wooded, 
Gleyed Degraded Black, Orthic Meadow, 
Peaty Meadow and Grey Wooded Gley. 
Agricullure: The Leary soils are best adapted 
to grazing. Some grain crops, such as rye and 
coarse grains, have been grown on newly 
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broken areas but the older cultivated soils are 
submarginal for grain production. The grave1 
from these deposits cari be utilized for road 
construction and building materials. 

SELINA ASSOCIATION (66,458 acres) 
The Selina association consists of sandy 

textured lacustrine soils developed under grass 
and forest vegetation. The present vegetation 
is aspen and balsam poplar on the better 
drained sites and willows, swamp birch, sedges 
and reeds in the low lying areas. The im- 
perfectly and rnoderately well drained soils are 
dominantly Dark Grey Wooded although some 
Grey Wooded soils occur on local sites. 

The topography is nearly level, but is 
marked by small sandy beach ridges which lie in 
a northwest-southeast direction. These ridges 
lie across the land fa11 and consequently retard 
country drainage. The level topography, beach 
ridges and the presence of finer textured sub- 
strate materials in close proximity to the surface 
a11 contribute to the widespread imperfect and 
poor drainage conditions. 

Some stones occur in areas where the under- 
lying till is close to the surface however, in the 
association as a whole, stoniness is not a serious 
handicap to tillage operations. 

The Selina association in this map area has 
been separated into: (i) Selina sand and (ii) 
Selina Sand, till substrate phase. 

(i) Sel& Sand (49,408 acres) 
The Selina sand soils vary in texture from 

sand to loamy very fine Sand. The imperfectly 
drained associate with Gleyed Dark Grey 
Wooded profile characteristics covers the largest 
area and is represented by the following 
description: 

0 -Leaf mat (1 to 2 inches thick) neutral. 

A r-Very dark grey loamy sand (1 to 3 inches thick) ; 
weak fine granular; soft; neutral, 

An-Grey to greyish brown sand (2 to 7 inches thick) ; 
structureless; loose; neutral; slightly iron stained. 

B -Greyish brown sand (4 to 10 inches thick); 
structureless; loose; mildly alkaline; iron stained. 

Ccag-Greyish brown to light olive Sand; structure- 
less; loose; moderately alkaline; moderately 
calcareous; iron stained. 

Cg-Pale yellow to olive yellow Sand; moderately 
calcareous; iron stained. 

D -gSt;;gly calcareous glacial till at 30 or more 

Some well-drained Orthic Grey Wooded 
soils occur on the sand ridges. These soils have 
sola up to 30 inches thick and have weak 
textural B horizons. A large portion of the area 
in this association contains Calcareous Meadow 
and Peaty Meadow soils. The Calcareous 
Meadow soi1 has a mucky sandy loam surface 
horizon that contains free lime carbonate. This 
surface horizon is seldom more than 6 inches 
thick and it grades sharply into a gleyed and 
calcareous sand C horizon. The Peaty Meadow 
variant is similar to the Calcareous Meadow in 
character except for an organic surface covering 
not exceeding 12 inches. A few small areas of 
Saline Meadow soils occur along the shores of 
Lake Winnipegosis where sait Springs are in 
evidence. 

FIGURE 24 

%x1 profile of Selina sand. A Grey Wooded soi1 developed 
on a sand ridge. 

(Stick interval = 6 inches) 
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from the Riding Mountain National Park to the 
Duck Mountain Forest Reserve. The most 
westerly limit of the Waitville and other Grey 
Wooded soils coincides reasonably well with the 
area above the 1,900 foot contour line. The 
soils in the Waitville association caver about 
7.5 percent of the total acreage in the Grand- 
view map area. 

The topography is irregular, moderatelJ 
sloping to hilly. The terrain, although quite 
hilly in places, is generally not as rugged as it is 
in the same soils of the Rossburn map area to 
the south. Much of the area, particularly in 
Townships 24 and 25 in Ranges 26 and 27, is 
moderately sloping and is now under cultiva- 
tion. However, undrained depressions occupied 
by shallow lakes and spruce and tamarack bogs 
are numerous and are of greater areal extent 
than in the Newdale and Erickson associations. 

The native vegetation most common to the 
better drained soils consists of aspen, spruce, 
birch and an undergrowth of hazel, dogwood, 
rose, cranberry, pincherry, vetch, etc. In the 
settled area, most of the spruce and birch have 
been destroyed by fires or removed for lumber. 
In the Riding and Duck Mountains, white 
spruce is the dominant tree. In the intermediate 
drainage sites black poplar and willow prevail, 
whereas in the peaty areas both black spruce 
and tamarack are common. Stones are common 
to the Waitville soils but only on eroded knolls 
and slopes are they in sufficient number to 
seriously affect tillage operations. 

Surface and interna1 drainage is good over 
most of the association area. Imperfectly 
drained soils occur only in narrow strips around 
the edge of the depressions and in micro- 
depressions on the face of the slopes. The 
poorly drained areas are occupied by organic 
soils with variable thicknesses of peat. 

The Waitville soils in the Grandview map 
area are separated into two divisions. These 
divisions are shown on the soi1 map and are 
described as: (i) Waitville loam and (ii) Wait- 
ville modified phase. 

(i) lV&tvzXe Loam (125,210 acres) 
The Waitville loam soils occupy about 97 

percent of the Waitville association acreage in 
the Grandview map area. Approximately 75 
percent of this association occurs on the slopes 
and crests of the undulations and consequently 
is well-drained. 

The well-drained soils vary considerably in 
thickness of profile and degree of leaching. This 
variation is attributable mainly to the irregular, 
sloping topography and the resulting variable 
moisture regime. The sola, in general, are 
thicker and less degraded near the base of the 
slopes than on the crests, and are most strongly 
leached in micro-depressions on the face of the 
slopes. Cultivated soils on the crests of the 
slopes usually have truncated profiles due to 
removal of material by wind and water erosion. 
A generalized description of a representative 
well-drained soi1 which occurs on the average 
slope is given opposite Fig. 26, page 63. 

Associated soils are Dark Grey Wooded, 
Gleyed Dark Grey Wooded,’ Gleyed Grey 
Wooded, Peaty Meadow, Degraded Meadow 
and Grey Wooded Gley. The Dark Grey 
Wooded soils are comrnon to the border areas 
between the Erickson and Waitville soils, on 
south facing slopes and in areas with relatively 
smooth topography. The imperfectly drained 
soils occur within narrow strips adjacent to 
poorly drained depressions and in micro- 
depressions on the face of the slopes. The 
poorly drained soils occur only in small isolated 
areas or as narrow strips bordering the very 
poorly drained organic soils and water-filled 
depressions. Organic soils in the Grandview 
area have not been differentiated and, therefore, 
are designated as Peat on the soi1 map. The 
material under the peat generally consists of 
overwash sediments overlying calcareous till. 

(ii) Waitville modified phase (3,404 acres) 
The soils of the Waitvi!le modified phase 

occur in several small strips along the “Blue 
Wing” and Shell River valleys. These soils 
occupy about 3 percent of the total area in the 
Waitville association. This phase has been 
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FIGURE 26 
Soi1 profile of Waitville loam. An Orthic Grey Wooded 

soi1 developed on moderately calcareous till. 
(Stick interval -6 inches) 

modified by glacial erosion and in consequence 
is coarse textured, stony, and in many places 
has less rugged topography than is common to 
the unstratified till areas. 

The soils are dominantly imperfectly drained 
due in part to fairly level topography and in 
part to the presence of finer textured subsoil 
materials. The profile features vary somewhat 
because of the variable texture and thickness of 
the water-worked surface sediients over the 
unstratified till. In general, the water-worked 
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0 -Reddish brown, partially decomposed leaf mat 
(1 to 3 inches thick) ; sbghtly acid. 

A,--Very dark grey mucky loam to clay loam; fine 
granular; friable; neutral to slightly acid; very 
thin to absent. 

Al-Pale brown sandy loam to loam (2 to 4 inches 
thick); weakly developed fine platy to crumb 
structure; soft; slightly acid; coarse rock 
frmarents largely decomposed. Grades sharply 

Br-Brown clay loam (2 to 4 inches thick) ; fine to 
medium subangular blocky; hard when dry, 
plastic when wet; aggregates have greyish 
coating near top of horizon which becomes 
darker with depth; acid. Blends into: 

Bp-Dark brown clay loam to heavy clay loam (4 to 
6 inches thick); fine to medium blocky aggre- 
gates that are coated with illuvial clay and 
organic matter; hard and strongly compacted; 
slightly acid. Fades gradually into: 

BJ--Brown clay loam (3 to 5 inches thick).; irregular 
fine blocky aggregates slightly stamed with 
organic materials; hard; contains some lime 
carbonate; mildly alkalme. 
into : 

Grades sharply 

Cca-Light grey calcium carbonate horizon of 
variable thickness; clay loam; pseudo-granular 
structure, friable when moist, weakly cemented 
when dry; contains some decomposed iron 
concretions. Fades gradually into: 

C -Light greyish brown to a very pale brown, clay 
loam glacial till; pseudo-fragmental-; hard; 
calcareous (15 to 20 percent CaC03 equivalent); 
contains iron concretions. 

material over till is less than two feet thick but 
exceeds 30 inches in thickness in some sites. 

The profile characteristics, with the excep- 
tion of coarser texture, are similar to corre- 
sponding associates in the Waitville loam soils. 
Stoniness is variable but in most places is 
su.fKciently acute to discourage cultivation. 

Agriculture: The well-drained Waitville loam 
soils are medium to low in natural fertility. 
Compared to the Newdale and Erickson soils, 
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the Waitville soils are lower in organic matter, 
lower in available nutrient supply, slightly 
lower in water retention capacity and are 
subject to more killing frosts because of the 
higher elevation at which they occur. 

One of the serious problems of these soils in 
relation to agriculture is the erosion of the steep 
slopes under cultivation. These slopes should 
be permanently retired to grass or forest while 
others which have not been cleared should be 
left in their native state. On the more gentle 
slopes, where cultivation is practical, the 
cropping program should be designed to provide 
some protective caver and to build up the 
organic matter in the soil. Growing of grasses 
and legumes for hay and pasture or seed 
production is the best method by which these 
aims may be accomplished. If grain crops must 
be grown they should be produced in rotation 
with grasses and legumes, and trop residues 
should be utilized as trash caver and as a source 
of organic matter. Where practical, cultivation 
should be practiced on the contour. Exposure 
of bare soils during summer fallowing should he 
avoided on sloping terrain. During the fallow 
year it is suggested that sweet clover be grown 
and used as a green manure trop. Al1 crops will 
respond to ammoniated phosphate fertilizers 
and particularly to barnyard manure. The 
imperfectly drained soils, especially the strongly 
leached type, may be treated in the manner 
described above. The Dark Grey Wooded soils 
are more fertile than the Grey Wooded members 
and thus Will not require such intensive 
treatment. 

The soils of the modified phase are generall‘ 
very stony and are utilized mainly for woodlots 
or for pasturage if the woods have been removed. 
Where stoniness is not a restricting factor, the 
soils should be farmed in the same manner as 
that suggested for the Waitville loam soils. 

GRIFTON ASSOCIATION (43,341 acres) 

The Grifton association consists of sandy 
textured soils developed on strongly calcareous 
till. This association occurs in the Grey 
Wooded belt and the better drained soils have 
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well-developed but thin sola. The parent 
material has a lime carbonate content ranging 
from 30 to 40 percent and in this respect 
approaches the Rendzina types occurring in the 
Manitoba Lowlands. 

The Grifton soils occupy a large area on the 
eastern and southern slopes of the Duck 
Mountain. Outside of the Forest Reserve and 
in the surveyed portion of the Grandview map 
area, the soils occur only as a narrow strip 
along the slope of the mountain. This strip 
covers about 2.5 percent of the total acreage 
surveyed in this map area. The topography is 
irregular, moderately to steeply sloping. 
Approximately 80 percent of the soils within 
the boundaries of this association are well to 
imperfectly drained. The poorly drained soils, 
with less than 12 inches of peat, occupy about 
10 percent of the association area, but in the 
Grandview map area these soils have not been 
separated from those with thicker peat deposits. 

The native vegetation on the better drained 
sites consists of aspen, spruce, birch, bur oak, 
dogwood, hazel, etc. In the poorly drained 
areas, tamarack, black poplar, willow, swamp 
birch and sedges are most common. 

FIGURE 27 

hlixeci vegetation on Grifton Soils. 
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Stoniness is common in this association and 
is a serious hindrance to cultivation. Man y 
knolls are too stony to cultivate unless the 
stones are removed. 

The Grifton soils are variable in both 
texture and composition. Exposures of the 
parent material of these soils usually show 
pockets of sediments that are more or less 
sorted. Pockets of grave1 and sand are particu- 
larly common in areas with steeply sloping 
topography. Permeability is excellent and the 
well-drained soils exhibit bright colors for a 
considerable depth, indicating favourable oxida- 
tion processes. 

A generalized description of the well-drained, 
Orthic Grey Wooded associate is given below : 

0 -Black to dark brown leaf mat (1 to 2 inches 
thick); moderately well decomposed; neutral. 

A,--Black to dark grey mucky fine sandy loam (.5 to 
2 inches thick) fine granular; soft; neutral. 

As--Dark greyish brown to pale brown fine sand to 
sandy loam (2 to 5 inches thick) ; structureless to 
weakly fine platy; loose to soft; neutral. 

BI---Reddish brown to brown clay loam (3 to 6 
inches thick); fine blocky; hard; slightly acid. 

BrDark yellowish brown to brown loam to sandy 
clay loam (3 to 9 inches thick) ; medium granular; 
slightly hard; mildly alkaline. 

Cca-Paie brown to pale yellowish brown gravelly 
loam to loam (7 to 16 inches thick); pseudo- 
fragmental; weakly cemented when dry; 
moderately alkaline. 

C -Yellowish brown to very pale brown gravelly 
loam to loam calcareous till. 

Other soils in the association include: Dark 
Grey Wooded, Gleyed Dark Grey Wooded, 
Gleyed Grey Wooded, Peaty Meadow and 
Degraded Meadow. The Dark Grey Wooded 
and Gleyed Dark Grey Wooded soiIs have thin 
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AZ horizons and thin B horizons with slight clay 
accumulation. The sola of the Gleyed Grey 
Wooded soils, although relatively thin, show 
well developed horizons similar to the better 
drained member. The poorly drained soils 
occur in shallow depressions and in narrow strips 
along the wet sites. Degraded Meadow soils 
are rare but some cari be found near the edge of 
the Grey Wooded belt. In general, imperfectly 
drained soils grade directly into Peaty Meadow 
types. The parent material of the poorly 
drained and organic soils usually is not identical 
with the better drained soils because of varied 
textured overwash sediments deposited on the 
till by erosional agencies active on the adjacent 
uplands . 

FIGURE 28 
A soi1 profile of Grifton sandy loam. An Orthic Grey 

Wooded soi1 developed on strongly calcareoustill. 
(Stick interval = 6 inches) 

Agriculture: The Grifton soils have a low 
agricultural rating due to unfavourable topo- 
graphy, stoniness and low fertility. Only a 
small percentage of the land is under cultiva- 
tion. Yields of grains, grasses and legumes are 
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low. At present the main source of revenue for 
the farmers is obtained from livestock. 

The sizes of the fields are small on the 
Grifton soils because of unfavourable topo- 
graphy and the cost of clearing the dense stand 
of trees. It is unlikely that the returns at 
present would be sufficient to warrant clearing 
and breaking additional land. Cultivated soils 
on slopes under 10 percent cari be improved by 
the application of barnyard manure and green 
manures. This land is best utilized by growing 
coarse grains in rotation with hay crops and 
pasture for livestock. Crops should respond to 
the application of commercial fertilizers provid- 
ing som.e organic matter is periodically incor- 
porated into the soil. Slopes over 10 percent 
should be permanently retired to grass or forest. 

GARSON COMPLEX (102,554 acres) 
The Garson soi1 complex consists of degrad- 

ing soils developed on strongly calcareous, 
stony, water-worked till. The surface layer in 
which these soils have developed is variable. In 
some places unmodified or only slightly modified 
till occurs at the surface, but more commonly 
the till is buried by up to 15 inches of stony 
Sand. The well-drained soils are Orthic Grey 
Wooded and Dark Grey Wooded profile types 
but with abnormally thin sola. The A and B 
horizons are developed in the stony sand 
surface mantle and extend into the strongly 
calcareous till only where the surface mantle 
is very thin. 

The Garson soils are located in the north 
central portion of the Lowland Plain and 
occupy 5.95 percent of the total acreage in the 
Grandview map area. The topography is 
smooth, very gently to gently sloping. Most of 
the local relief is provided by low ridges and 
shallow swales which trend in a north-northwest 
to south-southwest direction. The low ridges 
are well to imperfectly drained and the swales 
are poorly to very poorly drained. The vegeta- 
tion is dominantly aspen and balsam poplar on 
the better drained sites and willow, swamp 
birch, reeds and sedges in the poorly and very 
poorly drained sites. Some spruce and jack 

pine occur scattered throughout the association 
area. Stones and boulders are sufficiently 
numerous inmost areas to discourage cultivation. 

A generalized description of the Orthic Grey 
Wooded member developecl on slightly modified 
till is given below : 

0 --le;Trark brown leaf mat (1 to 2 inches thick); 

A,---Dark grey sandy loam (.5 to 1 inch thick) fine 
granular; soft; neutral; may be absent. 

AZ---Pale brown to brown sandy loam (1 to 3 inches 
thick); structureless to weakly platy; loose to 
soft; neutral to slight acid. 

B -Brown to greyish brown clay loam (4 to 7 inches 
thick); fine subangular blocky; firm when moist, 
hard when dry; neutral in the Upper portion to 
mildly alkaline at the base. 

Cca-Pale yellow to light greyish brown loam (5 to 9 
inches thick) ; pseudo-granular ; friable when 
moist, cemented when dry; very strongly 
calcareous. 

C -Very pale brown loam, pseudo-fragmenta1 t.0 
pseudo-granular; friable when moist, cemented 
when dry; strongly calcareous; shghtly iron 
stained. 

Where the stony sand surface mantle is 
thicker, the B horizon is irregular and broken 
by the numerous stones and boulders, and 
extends down to the very strongly calcareous 
till. Dark Grey Wooded soils, with 3 to 5 inch 
A, horizons and very thin A2 layers, are most 
common in the southern portion of the Garson 
complex area. The imperfectly drained mem- 
bers are Gleyed Grey Wooded and Gleyed Dark 
Grey Wooded soils and resemble their well- 
drained counterparts in profile characteristics 
but contain iron mottles in the B and C horizons. 
The poorly drained soils are Peaty Meadow 
and Calcareous Meadow types and the very 
poorly drained areas are occupied by Half Bog 
and Bog soils. 
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FIGURE 29 FIGURE 29 
Soi1 profile of Garson sandy loam. Soi1 profile of Garson sandy loam. A Gleyed Grey Wooded A Gleyed Grey Wooded 

soi1 with a thin sandy mantle underlain with soi1 with a thin sandy mantle underlain with 
strongly calcareous till. strongly calcareous till. 

Agriculture: The Gar-son soils are low in natural 
fertility and agricultural value. Extreme 
stoniness prohibits cultivation of large areas. 
Where the land has been cult.ivated, after much 
stone picking, the soi1 is low in organic matter 
and available plant nutrients. The marly 
substrate is usually mixed with the surface soi1 
layers during cultivation and this further 
reduces the productivity of these soils. The 
small arable areas are suited to mixed farming 
with the major emphasis on livestock. Alfalfa 
seed has been successfully produced on some 
better drained soils which lie adjacent to native 
bushland. The poorly drained areas, although 
less stony, are subject to waterlogging and local 
flooding during wet seasons. The nonarable 
areas are utilized as native pasture, but have a 
low carrying capacity. The anirnals feed 
mainly along the margins of the very poorly 
drained areas and in small clearings in the aspen 
bush that covers the better drained sites. The 
native grasses are low in phosphate content and 
the anirnals grazing on this pasturage may 
require a phosphate supplement. 

FIGURE 30 

View of cultivated Garson SOI~S, showing 
extremely cobbly condition. 

DUCK MOUNTAIN COMPLEX (23,475 acres) 
The Duck Mountain complex consists of 

fine to medium textured soils developed on shale 
clay till or an inter-mixture of shale clay till and 
moderately calcareous clay loam till. In most 
areas, the clay till is superimposed on clay loam 
till. Where the shale clay occurs as a surface 
mantle it does not exceed 30 inches in thickness. 
Those soils with more than 30 inches of shale 
clay till are mapped as the Blackstone associa- 
tion. In a few places the shale clay is underlain 
with gravelly shale outwash. The better 
drained Duck Mountain soils are Orthic Grey 
Wooded but they differ somewhat in their 
profile characteristics because of variation in 
texture and in composition. 

The Duck Mountain soils in the Grandview 
map area are located mainly in two areas: one 
in Townships 23 and 24 in Ranges 24 and 25, 
and the other in Townships 26, 27 and 28 in 
Range 27. These soils occupy about 1.4 percent 
of the total acreage in the map area. The relief 
is irregular, marked by rounded hills with 
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moderate to steep slopes and by deep depres- 
sions. Surface runoff is excessive on exposed 
fields but internai drainage is slightly impeded, 
particularly in soils with fine textures. Stoniness 
varies but, in general, is not a serious hindrance 
to cultivation. 

The native vegetation on the better drained 
soils is aspen, spruce, birch, balsam poplar, 
willow, dogwood, hazel, cranberry, etc. In the 
poorly drained areas tamarack, black spruce, 
willows and swamp birch predominate. 

In the Duck Mountain complex, the 
moderately well drained member is the dom- 
inant associate. This associate and the well- 
drained member occupy about 70 percent of 
the total acreage in the complex. 

The two types of material associated with 
one another in the soi1 section provide a variety 
of profiles. The main variation is in the 
thickness of the solum. Where the soils have 
developed on shale clay, the solum may extend 
downward to a maximum depth of 30 inches, 
whereas in soils formed on the mixed till the 
solum is thinner. Generally the solum, at 
depths exceeding 12 inches, is terminated at the 
junction with the calcareous till. 

The basic profile features, such as the kind 
and number of horizons, color, structure and 
reaction, are similar regardless of thickness. One 
of the distinguishing features of this soi1 in 
contrast to soils developed from more strongly 
calcareous till, is the dark color of the plow 
layer. This is a common characteristic also of 
the Blackstone soils which have developed on 
a similar dark-colored shale clay. 

The profiles of the better-drained Duck 
Mountain soils have well-developed Grel 
Wooded characteristics. These soils have a 2 to 
3 inch leaf mat, a dark grey clay loam A? 
horizon and a dark greyish brown clay B 
horizon of variable thickness. The B horizon 
has well-developed blocky aggregates that are 
very hard when dry and very plastic when wet. 
The reaction above the B2 is slightly acid. The 
BI is mildly alkaline and the C and D horizons 
are moderately calcareous. 

FIGURE 31 
Soi1 profile of Duck Mountain clay loam. An Orthic 

Grey Wooded soi1 developed on moderately calcareous 
till high in shale clay. 

(Stick interval = 6 inches) 

The imperfectly drained soils are Gleyed 
Grey Wooded and Gleyed Dark Grey Wooded. 
In most instances the degree of degradation is 
related to the liminess of the parent material. 
As in the better-drained soils, the plow layer is 
dark colored and does not have the surface 
appearance of most Grey Wooded soils. 

The poorly drained Peaty Meadow member 
is small in area and occurs only in shallow 
depressions and in small strips around the Half 
Bog and Bog areas. The Peaty Meadow soi1 
has a thin covering of peat, a mucky clay A,, 
a clay Ag that is iron stained and slightly 
calcareous, and a clay C horizon that is strongly 
calcareous and mottled with iron. The minera1 
sediments in this associate are “wash” deposits 
and in consequence are stone free. 
Agriculture: The better drained Duck Mountain 
soils are fair to good in natural fertility. They 
have good water retention capacity and a 
favourable reaction. The sloping topography 
renders these soils susceptible to water erosion. 
Slopes over 10 percent, or lesser slopes that are 
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eroding, should be utilized for hay crops or 
pasture. Lesser slopes also require periodic 
crops of grasses and legumes to reduce erosion 
and add organic matter to the soil. The frost 
hazard, because of high elevation (above 1,900 
feet a.s.l.), is an important consideration in the 
types of crops that are grown. 

The imperfectly drained soils are the most 
productive of the associates in the complex. 
These soils are not as strongly leached as the 
better-drained soils and are higher in organic 
matter. The area covered by these soils how- 
ever is small. 

RACKHAM ASSOCIATION (24,013 acres) 
The Rackham association consists of sandy 

and silty textured soils developed on deltaic 
sediments of similar origin and composition to 
those on which the Onanole soils have developed. 
In the Rackham soils, the textures vary from 
loamy sand to silty clay loam. These soils are 
underlain at depths usually exceeding 30 inches, 
by a substrate of moderately calcareous clay 
loam till. The soils of this association are more 
strongly leached than the Onanole soils and the 
well-drained members exhibit Orthic Grey 
Wooded profile characteristics. 

The Rackham soils occur in widely scattered 
areas mainly along the Shell River and its 
tributaries and cccupy 1.39 percent of the total 
acreage in the Grandview map area. The topo- 
graphy is irregular, moderate to steeply sloping. 
This irregularity is due in part to dissection by 
ravines and in part to the unevenness of the 
underlying till. In this respect, the topography 
of these soils is indistinguishable from the 
surrounding areas of Waitville soils. The 
native vegetation on the Rackham soils also is 
the same as on the Waitville soils; thus from 
surface appearance, the only distinguishing 
feature between the two associations is the 
absence of stones in the area of Rackham soils. 

The Rackham association is divided into two 
textural groups namely : (i) Rackham fine sandy 
loam, and (ii) Rackham clay loam. 
(i) Rackham Fine Sandy Loam (9,318 acres) 

The Rackham fine sandy loam soils are 

characterized by deep leached profiles generally 
developed on calcareous fine Sand. The B 
horizon is distinct but lacks the compaction of 
the finer textured Grey Wooded soils. The soils 
are dominated by the well-drained associate 
which occupies about 90 percent of the area in 
this textural group. À generalized description 
of the virgin soi1 of this associate is given below : 

0-Very dark brown leaf mat (1 to 2 inches thick) ; 
partially decomposed; slightly acid. 

A,--Dark grey loamy fine sand (.5 to 2 inches thick); 
high in organic matter; structureless, loose; 
slightly acid. Horizon may be absent. 

A,--Greyish brown to very pale brown fine Sand (5 
toi: mches thrck); structureless; loose; shghtly 

. 

Ar---Greyish brown to light yellowish brown loamy 
fine sand (1 to 3 inches thick); weakly fine 
granular; soft; slightly acid. Grades into: 

Br-Yellowish brown loamy fine sand to fine sandy 
loam (2 to 4 inches thick); weakly fine sub- 
angular blocky; slightly hard: slightly acid. 
Grades into : 

B2-Brown to brownish yellow fine sandy ioam 5 to 
10 inches thick); weakly fine blocky; 6 
hard; slightly acid. Fades into: 

slig tly 

BrYellowish brown to brownish yellow loamy fine 
sand (3 to 8 inches thick); weakly fine blocky to 
structureless; soft: neutral to mildly alkaline. 
Grades sharply into: 

Cca-Light yehowish brown to light grey fine Sand 
(5 to 8 inches thick); strongly calcareous; Ioose. 
Blends with: 

C -Light yelIowish brown to pale yellow fine Sand; 
loose to weakly cemented when dry; calcareous. 

Associated soils include : Dark Grey Wooded, 
Gleyed Dark Grey Wooded, Gleyed Grey 
Wooded, Degraded Meadow, Peaty Meadow 
and Grey Wooded Gley. 

The Dark Grey Wooded soils occur most 
commonly on the drier sites of south facing 
slopes. In these soils the A horizon contains a 
thin weakly developed leached layer. The B 
horizon also lacks distinctness. Gleyed Dark 
Grey Wooded and Grey Wooded associates 
resemble the better drained soils except that 
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these soils have thicker sola and are iron 
stained in the lower part of the B horizons. 
The poorly drained members are restricted to 
small shallow depressions and to narrow strips 
around the edges of Half Bog and Bog areas. 
The Peaty Meadow is the most common of the 
three soils mentioned. This soi1 consists of a 
thin peat layer not exceeding 12 inches in 
thickness, a mucky A horizon that is gleyed 

FIGURE 32 

Soi1 profile of Rackham clay loam. An Orthic Gray 
Wooded soi1 developed on moderately 

cakareous lacustrine deposits. 
(Stick interval = 6 inches) 

and mottled, and a grey mottled C horizon. The 
poorly drained soils range in texture from fine 
sandy clay loam to silty clay and are common to 
both texturalgroups of the Rackham association. 

(ii) Rackham Cluy Loam (14,695 acres) 
The soils of the Rackham clay loam group 

are dominated by the well-drained member 
which occupies about 75 percent of the area in 

0 -Very dark brown leaf mat (1 to 2 inches thick) ; 
neutral to slightly acid. 

A,--Very dark grey to dark grey very fine sandy 
loam to very fine sandy clay loam (.5 to 3 inches 
thick); fine granular; soft; slightly acid. Horizon 
may be absent. 

AZ-Greyish brown to light brownish grey very fine 
sandy loam to loamy fine sand (2 to 6 inches 
thick); weakly fine platy to fine granular; 
slightly hard; slightly acid. 

AsGreyish brown very fine sandy loam to clay 
loam (1 to 3 inches thick) ; fine subangular 
blocky; slightly hard; slightly acid. 

Br-Dark greyish brown to brown loam to clay Ioam 
(2 to 4 inches thick); fine blocky; hard; slightly 
acid. 

B,-Dark brown to greyish brown loam to clay loam 
(5 to 12 inches thick) ; fine to medium blocky; 
very hard; slightly acid. 

BS-Light yellowish brown to brownish yellow very 
fine sandy loam to clay loam (2 to 4 inches 
thick); fme subangular blocky to fine blocky; 
hard; mildly alkaline. Fades into: 

Cca-Light yellowish brown to olive silt loam to silty 
clay loam laminated with fine sand (10 to 20 
inches thick);, pseudo-granular; weakly cemented 
when dry; strongly calcareous. Fades very 
gradually mto: 

C -Light yellowish brown silty clay loam with fine 
sand laminations; slightly hard; strongly 
calcareous. 
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this type. Imperfectly drained and poorly 
drained soils do occur in the lower positions but 
Half Bog and Bog soils occupy most of the 
depressional areas. The well-drained soils are 
generally developed on slightly coarser textured 
material than the more poorly drained members. 
This differential in texture is due in part to 
overwash sedimentation in the lower positions 
following the formation of ravines and gullies 
and in part to glacial water agitation on the 
more elevated sites. 

A generalized description of the well-drained 
virgin profile is given opposite Fig. 32, Page 70. 

Associated soils are: Dark Grey Wooded, 
Gleyed Dark Grey Wooded, Gleyed Grey 
Wooded, Degraded Meadow, Peaty Meadow 
and Grey Wooded Gley. 

The Dark Grey Wooded soils are more 
common in this textural type than in the 
coarser textured group. These soils also have 
thinner sola. In the imperfectly drained 
position, the soils are mainly Gleyed Dar-k Grey 
Wooded. These soils have dark surface horizons 
and have weak A2 horizons. Leaching effects 
apparently are restricted by periodic flooding 
with lime charged waters to a greater extent 
than in the coarser textured type. The Gleyed 
Grey Wooded soils occur only in a few small 
shallow depressions. Liminess appears to be the 
inhibiting factor in the development of this soil. 
The poorly drained members are dominated by 
the Peaty Meadow soil. This soi1 and the other 
poorly drained soils are insignificant in area. 

Agriculture: The Rackham soils are highly 
susceptible to wind and water erosion and the 
loss of fertility through the effects of erosion is 
the primary consideration in land use recom- 
mendations. The characteristic features of 
these soils, namely: sandy and silty textures, 
low organic matter content, weak structure and 
rugged topography, combine to render con- 
tinuous cropping very hazardous. Considerable 
loss of surface soi1 through erosion has been 
sustained by the present practice of fallow- 
grain farming. 

The soils in the finer textured group are 
moderate in natural fertility. These soils have 
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good water retention capacity and are located 
in an area of high precipitation effectivity. 
Grass and legume crops produce well on these 
soils and they should be grown in rotation with 
grain crops on the gentle slopes. The Sharp 
slopes and eroded knolls should be retired to 
grass or left under forest vegetation. Coarse 
grains are better suited to the area than wheat 
because of the prevailing cooler climate and the 
frost hazard. Grain crops grown on these soils 
respond well to ammonium phosphate fertilizers 
and to manure. 

The soils of the sandy textured group of the 
Rackham association are not suited for grain 
growing. In addition to the susceptibility of 
these soils to wind erosion, they are low in 
organic matter content, low in water retention 
capacity and low in available plant nutrients. 
These soils should be utilized for hay, controlled 
grazing, forestry and for wild life. 

BLACKSTONE ASSOCIATION (10,496 acres) 
The Blackstone association consists of fine 

textured soils developed on shale clay till of 
moderately low lime carbonate content. The 
shale clay is from 30 inches to ten or more feet 
thick and is underlain with moderately cal- 
careous clay loam till. The better drained 
soils are Orthic Grey Wooded with thick, well 
developed profiles. 

The Blackstone soils occur in small areas 
along the north-facing slopes of the Riding 
Mountains above the 1,900 foot contour. These 
soils occupy 0.61 percent of the acreage in the 
map area. They are located on the prominent 
dissected escarpment that contains ground 
moraine with gentle to moderate slopes. Surface 
drainage is excellent but interna1 drainage is 
somewhat impeded due to fine textures and to 
compact, textural B horizons. Stones occur in 
small numbers and are no problem in tillage 
operations. 

The vegetative caver on the better-drained 
soils consists of aspen, balsam poplar, spruce, 
birch, willow, dogwood, hazel, rose, saskatoon, 
raspberry, etc. On the poorly drained soils 
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tamarack, black spruce, balsam poplar, willow 
and swamp birch are the main types. 

The soils of the Blackstone association 
consist of approximately 30 percent moderately 
well drained, 60 percent imperfectly drained and 
10 percent poorly drained associates. The 
imperfectly and better drained soils have thick 
sola ranging from 20 to 30 inches. Al1 soils in 
this association impart a darker color to the 
cultivated surface than is normally encountered 
in strongly leached soils developed on calcareous 
material. The strongest development and 
thickest sola are found in the imperfectly 
drained positions. A profile description repre- 
sentative of these Gleyed Grey Wooded soils is 
given below : 

0 -Very dark brown, moderately well decomposed 
leaf mat (1 to 3 inches thick) neutral. 

A,--Black to.dark grey mucky clay loam (.!j to 3 
Fc$es thlck); medlum granular; hard; shghtly 

. 

A,-Dark grey to light grey clay Ioam (2 to 4 inches 
thick); medium granular to fine platy; hard; 
medium acid. 

Bl-Greyish brown to light greyish brown clay (3 to 
6 inches thick); fine subangular blocky; very 
hard; medium acid. 

BrDark grey to dark greyish brown clay (8 to 12 
inches thick) ; fine blocky; extremely hard; 
slightly acid to neutral. 

BtBrownish grey to light brownish grey clay (3 to 
6 inches thick) ; fine blocky; very hard; mildly 
alkaline; slightly iron stained. 

C -Light brownish grey to dark greyish brown 
heavy clay loam to clay; pseudo-fragmental; 
very hard; moderately alkaline; iron stained. 
Containsfrom loto 15percentCaC03equivalent. 

The moderately well drained soils are Orthic 
Grey Wooded types and occur on the apices of 
the knolls and on the moderate slopes facing 
south. These soils have sola that are 4 to 8 
inches thinner than those in the imperfectly 
drained positions. Gleyed Dark Grey Wooded, 

70 

soils occur and have a darker A horizon than is 
commonly encountered in other soils of the 
same sub-group. The AP horizon is distin- 
guishable only when the soils are dry. When 
this soi1 is moist it resembles a Degraded Black. 
Peaty Meadow soils occupy narrow strips 
bordering areas of Half Bog and Bog soils. 
They are characterized by a thin layer of peat 
and a gleyed A horizon that is 10 to 15 inches 
thick, dark grey in color, clay in texture, neutral 
to slightly alkaline in reaction and stained with 
iron. This horizon and the moderately alkaline 
C horizon are clays that have been eroded from 
the surrounding uplands. The unstratified till 
materials in the depressions are generally buried 
at depths exceeding three feet. 

FIGURE 33 FIGURE 33 

Soi1 profile of Blackstone clay. A Gleyed Grey Wooded Soi1 profile of Blackstone clay. A Gleyed Grey Wooded 
soi1 developed on shale clay till. soi1 developed on shale clay till. 

(Stick interval = 6 inches) (Stick interval = 6 inches) 

Agriculture: The imperfectly and better drained 
soils are medium in productivity. They are 
moderately low in organic matter and are 
relatively intractable. Grasses and legumes 
grow well on these soils and they should be 
grown to increase the organic matter content, to 
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reduce water erosion and to improve the interna1 
drainage. Wind erosion is not a serious problem 
but water erosion is severe on steep slopes. 
Except where gullies are in evidence, water 
erosion is not readily apparent due to the 
original thickness of the profiles. On some steep 
slopes sheet erosion has removed the A horizon 
completely. The B horizon however is dark 
in color and in consequence the exposed soi1 has 
the appearance of a Degraded Black. Slopes 
over 10 percent should be used for hay and 
pasture and the lesser slopes should have 
improvement crops grown in rotation with 
grain. 

Frost is a serious hazard to grain crops 
because of high elevation and north exposure. 
Only coarse grain production should be 
attempted. Fertilizers cari be used to advantage 
for increasing yields and hastening maturity. 

REGOSOLIC SOIL ASSOCIATIONS 

The Regosolic soils in the Grandview area 
consist of Rendzina and Alluvial soi1 associa- 
tions that are dominated by associates with 
imperfect to good drainage. These soils are 
immature due to the nature of parent material, 
age, climate or position. The Rendzina soils 
have restricted profile development due to high 
lime carbonate content and the alluvial soils 
lack development due to periodic soi1 material 
deposition by water. 

The Regosolic soils mapped in this area are: 
Meharry, Isafold, Edwards and Assiniboine. 
MEHARRY ASSOCIATION (212,659 acres) 

The Meharry association consists of medium 
textured soils developed on till containing more 
than 40 percent lime carbonate. The parent 
material of these soils was derived mainly from 
limestone and granitoid sediments that were 
deposited by a lobe of the continental glacier 
that advanced from the Agassiz Basin westward 
between the Riding and Duck mountains to the 
Shell River. The thickness of the strongly 
calcareous deposits decreases gradually towards 
the terminal and lateral margins of the ice-lobe 
advance where contact with older and less 
calcareous till is encountered in some profiles. 

Shale content of the Meharry and other 
Rendzina soils in the Grandvew map area is 
low compared to other till soils. 

The soils of the Meharry association are 
located in the Valley River Plain above the 
1,000 foot contour which is delineated in part 
by the slight escarpment 10 miles west of 
Dauphin and in part by the Campbell beaches. 
Although the strongly calcareous till deposits 
were spread over an area extending from the 
Campbell beaches westward to Shortdale, other 
materials in the form of deltaic sediments were 
deposited on the till by glacial waters along the 
present stream channels. Where the deltaic 
deposits on till are less than 15 inches thick, the 
soils with grassland soi1 characteristics are 
designated as the Meharry association. 

The Meharry soils in the Grandview area 
occupy 12.34 percent of the total acreage. The 
terrain, which has an average fa11 to the east of 
about 25 feet per mile, is irregular very gently 
to moderately sloping. For the most part the 
topography is smoother than usual for ground 
moraine deposits. Drainage is good over the 
largest portion of the area due to the presence of 
numerous streams and channels. Imperfectly 
and poorly drained areas occur mainly in the 
nearly level terrain immediately west of the 
Campbell beaches. Poor drainage in this 
vicinity also is due in part to the damming eff ect 
of a series of small beaches which lie above the 
Campbell beaches. Here the soils are quite 
stony and cobbly. The better drained soils also 
are very cobbly but the cobbles are generally 
too small to seriously interfere with cultivation. 
The native vegetation occurring on the Meharry 
soils consists of aspen, balsam poplar, occasional 
spruce, willow, dogwood, hazel and a large 
assortment of grasses and herbs common to 
parkland areas. 

The Meharry association is divided into: (i) 
Meharry clay loam, and (ii) Meharry clay loam, 
deep phase. 
(i) Meharry Chy Loam (99,405 acres) 

The Meharry clay loam is a Black-lie soi1 
with profiles consisting dominantly of A and C 
horizons. The A horizon is thin, seldom exceed- 
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ing 7 inches in thickness, and generally is 
slightly coarser in texture than the parent 
material. 

These soils, which occupy 5.77 percent of the 
total acreage in the Grandview area, are 
predominantly well-drained. A description of 
the well-drained associate is given opposite 
Fig. 34. 

The imperfectly drained soils are called 
Gleyed Rendzinas and are similar to the better 
drained soils except that the A horizon contains 
free lime carbonate and the parent material is 
ix-on stained. The poorly drained soils are 
dominantly Peaty Meadow. Under the thin 

A -Very dark grey loam to clay loam (5 to 8 inches 
thick); medium granular; slightly hard to hard; 
neutral to mildly alkaline. Grades sharply into: 

CI-Very pale brown clay loam (3 to 10 inches 
thick); pseudo-granular; slightly hard; slightly 
oxidized but strongly calcareous. Fades into: 

&-Pale brown to very pale brown clay loam; 
pseudo-fragmental; hard; strongly calcareous. 

peaty mantle, the surface minera1 sediments do 
not conform to the underlying deposits in mode 
of deposition and, in some locations, in texture. 
Some of these soils, particularly in the proximity 
of the Agassiz beaches, are modified to a greater 
extent than elsewhere in the association. These 
soils have A horizons with textures ranging 
from sandy loam to heavy clay loam and, in 
addition, often contain a gravelly or cobbly lens 
in the soi1 section. Calcareous Meadow and 
Saline Meadow soils also occur. 

(ii) Meharry Clay Loam, deep phase (113,254 
acres) 

The deep phase is composed of a group of 
soils that is differentiated from the Meharry 
clay loam primarily on the basis of a thicker 
solum. These soils have up to 15 inches of 
wind-blown or water-deposited material super- 
imposed over the strongly calcareous till. The 
surface mantle ranges from sandy loam to clay 
loam in texture and, in general, is less cobbly 
than the Meharry clay loam soils. 

These soils occupy 6.57 percent of the total 
acreage in the Grandview area. They have a 

A soi1 profile of Meharry clay loam. A Rendzina soi! 
developed in strongly calcareous tiil. 

(Stick interval =6 inches) 

. 

verygently to gentlysloping topography and are 
dominantly moderately well drained. A 
generalized description of the moderately well 
drained soi1 is given opposite Fig. 35, page 75. 

Other soils in the phase are similar in profile 
characteristics to the associated soils in the 
Meharry clay loam type. 

Agriculiure: The we!l-drained soils of the 
Meharry clay loam type are fairly productive 
soils under good management practices. These 
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FIGURE 35 
Soi1 profile of Meharry clay loam, deep phase. A Rendzina 
sol1 developed on a thin mantle of wind-blown or water- 

deposited material over strongly calcareous till. 
(Stick interval =6 inches) 

soils have a low organic matter reserve and sorne 
measures should be taken to maintain the 
supply. Legumes and grasses grow well on 
these soils and they should be included in the 
trop rotations. Good trop response cari be 
attained from the use of ammonium phosphate 
fertilizer and from barnyard manure. The 
imperfectly drained soils are stony and cal- 
careous to the surface. With these soils good 
surface drainage is essential, and fertilizers Will 
increase trop yields to a considerable extent. 

The moderately well and well-drained 
members of the deep phase are good productive 
soils under good cultural practices. Continuous 
cropping and wind erosion has reduced the 
organic matter supply and some remedial 
measures should be taken to maintain pro- 
ductivity. The growing of grass and legume 
crops in rotation with grain is essential, as well 
as the incorporation of combined straw with the 
soil. Trash caver should be the general practice 
to reduce wind erosion. Good increase of grain 
yields cari be expected with applications of 
ammonium phosphate fertilizers and manure. 

A -Very dark grey sandy loam to clay loam (8 to 
14 inches thick); medium granular; slightly 
hard; porous; neutral to mildly alkaline. 

B -Usually absent; where present is very dark 
brown to very dark greyish brow-n clay loam 
(less than 3 inches thick) ; medium granular; 
hard; mildly alkaline. 

Cca-Very pale brown clay loam (6 to 10 inches 
thick) ; pseudo-granular; hard; strongly cal- 
careous. Fades gradually into: 

C -Very pale brown to pale brown clay loam; 
pseudo-granular; hard; strongly calcareous and 
iron stained. 

The more poorly drained soils are best suited for 
hay and pasture. If drainage cari be provided 
these soils cari be utilized with similar manage- 
ment practices as recornmended for the better 
drained members. 

ISAFOLD ASSOCIATION (98,713 acres) 
The Isafold soils are developed on lake- 

washed till of limestone and granitic rock origin 
which contains over 40 percent lime carbonate. 
Due to the complex pattern in which they occur, 
soils with a sandy mantle of less than 15 inches 
over till have been included in the Isafold 
association. The surface texture is generally 
fine sandy loam to loam but varies from loamy 
sand to clay loam. Surface stoniness is severe, 
especially in areas where the till has been 
modified by wave action during the recession of 
glacial Lake Agassiz. In areas with six or more 
inches of sandy deposits and in areas where the 
till was not severely reworked, surface stones are 
numerous but the soils cari be cultivated. 

The Isafold soils are located in the Lowland 
Plain below the Campbell beaches. They 
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occupy 5.73 percent of the acreage in the 
Grandview map area. The topography varies 
from nearly level to gently sloping. There is a 
ridge and swale micro-relief pattern which 
trends in a north-northwest to south-southeast 
direction. These elongated ridges and swales 
lie across the direction of land fall. Surface 
runoff accumulates in the swales forming 
meadows, sloughs and shallow lakes. The 
ridges are dominantly imperfectly drained as 
surface runoff is moderate to slow and interna1 
drainage is slow. Some salinization occurs in 
the poorly drained sites, especially in the 
vicinity of Winnipegosis. In local areas salt 
concentration is sufficiently high to inhibit a11 
vegetative growth. 

The native vegetation is scrubby aspen and 
oak woods interspersed among open patches of 
tall-prairie and meadow-prairie grasses. The 
depressional sites are covered with meadow 
grasses along with willows, reeds and sedges. 

The Gleyed Rendzina soi1 constitutes the 
large& part of this association. The following 
profile characteristics typify this genetic type : 

Associated soils include : Rendzina, Cal- 
careous Meadow, Saline Meadow and Peaty 
Meadow. The well-drained soils occur on the 
top of the more prominent ridges. These soils 
are similar to the imperfectly drained type 
except that no iron staining occurs in the Upper 
part of the C horizon. A thin barely perceptible 
B horizon is present in some soils located in the 
northern portion of the Lowland Plain. The 
poorly drained soils contain wash deposits that 
are 15 or more inches thick. In these sites the 
soils are dominantly Peaty Meadow. Cal- 
careous Meadow and Saline Meadow constitute 
a minor portion of the association. 

Agr&lture: The Isafold soils have moderate to 
low natural fertility. They have a low reserve 
of organic matter and a faix- to good water 
retention capacity. These soils contain an 
excessive amount of free lime carbonate in the 
surface horizons which adversely affects the 
availability of soi1 phosphorus. Drainage is 
imperfect to poor and considerable surface 
ponding of water occurs in wet years. In addi- 

A -Very dark grey fine sandy loam to loam (4 to 
8 inches thick); fine granular.; slightly hard to 
hard; mildly alkaline. Contams some free lime 
carbonate. Grades sharply into: 

Cca-Light brownish grey loam (4 to 8 inches thick) ; 
fine pseudo-granular; friable when moist, 
cemented when dry; very strongly calcareous. 
This horizon often contains an unconforming 
layer of Sand, grave1 or cobbles. Fades into: 

C-Light grey to pale brown loam, reworked, 
strongly calcareous till; pseudo-fragemental; 
cemented when dry: weakly iron stained. 

FIGURE 36 
Soi1 profile of Isafold loam. A Gleyed Rendzina soi1 

developed on strongly calcareous till. 
(Stick interval = 6 inches) 
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tion tillage is hampered, and in some cases 
prevented, by surface stones. 

The Isafold soils may be utilized for mixed 
farming with major emphasis on livestock 
production. Large nonarable stony areas are 
best suited for pasture. The degree of surface 

FIGURE 37 
Cleared field in Isafold soi1 area showing extreme stoniness. 

stoniness determines the amount of land that 
cari be cultivated. Forage and grain yields cari 
be increased by application of phosphate 
fertilizers. Phosphate supplement should be 
fed to livestock to offset the phosphate deficiency 
common to forage produced Ton these soils. 
Considerable success has been attained in 
producing alfalfa seed on Isafold soils, especially 
when the native woodland vegetation has been 
left adjacent to the fields. 

EDWARD~ ASSOCIATION (60,032 acres) 
The Edwards association consists of recent 

alluvial deposits with moderate lime carbonate 
content. These soils are banded with thin dark 
colored layers of former surface horizons and 
are%tratified with layers of sediments ranging 

from fine sandy loam to clay. The dominant 
textures are in the silty clay loam and silty clay 
classes. The surface soi1 is free of stone except 
in local areas where the alluvial deposits are 
thin and are underlain with stony till. 

The Edwards soils are located in the Low- 
land Plain along streams that are periodically 
flooded. They occupy 3.47 percent of the 
acreage in the Grandview map area. The 
topography is smooth, level to very gently 
sloping. Drainage is reasonably good near the 
stream channels but is imperfect to poor in the 
peripheral areas when the topography is flat. 
The native vegetation is composed of elm, ash, 
Manitoba maple and willow, along with ferns 
and associated herbs. 

FIGURE 38 FIGURE 38 
Soi1 profile of Edwards silty clay loam. Soi1 profile of Edwards silty clay loam. An immature soi1 An immature soi1 

showing darlr layers of former surfaces. showing darlr layers of former surfaces. 
(Stick interval = 6 inches) (Stick interval = 6 inches) 
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The soils are varied in the degree of profile 
development and in textural composition. Most 
of the area contains soils with weakly developed 
A horizons. These soils are most prominent 
along the Vermilion River. Those with no 
profile development are encountered mainly 
along Edwards Creek and Pine River. In areas 
subject to frequent floods the soils are generally 
coarser in texture. Considerable shale is found 
in the flood plain deposits along Edwards 
Creek, particularly near the point where the 
stream from the Riding Mountain enters the 
Lowland Plain. 

The soils with some profile developrnent 
have friable A horizons of varied thickness. In 
these soils the surface horizon is neutral to 
mildly alkaline in reaction and has a textural 
range from clay loam to clay. The C horizon is 
banded with former miniature surface horizons 
and stratified with sorted layers of various 
textures. This horizon is moderately calcareous 
and iron stained. 

The soils with no profile development are 
banded, stratified, moderately calcareous and 
slightly iron stained throughout the soi1 section. 
Normally the surface soi1 is greyish to greyish 
brown. Weak salinization occurs in some 
poorly drained areas of the finer textured soils. 

Agriculture: The Edwards soils have moderate 
to high natural fertility. The soils with some 
profile development have moderately good 
drainage, a fair reserve of organic matter, good 
water-retention capacity and good soi1 tilth. 
This type is one of the best agricultural soils in 
Manitoba. Flooding is not an annual occurrence. 

The soils lacking profile development are 
generally coarser in texture, lower in organic 
matter and have been subject to frequent floods. 
These soils are friable and have excellent 
permeability. Drainage has been improved 
and flooding minimized in the Edwards Creek 
area since the construction of a large channel 
bordered by dikes. In the Pine River area 
floods are a perpetual hazard. Al1 are pro- 
ductive soils in normal years. 

The Edwards soils are suited to a11 regionally 
adapted crops. Good yields of grain and forage 

are obtained in normal years. Grass and legume 
crops are required in some soils to increase the 
organic matter content. Wind erosion is 
moderately severe on the lighter textured soils 
that are exposed. Trash caver should be the 
general practice. 

ASSINIBOINE COMPLEX (22,656 acres) 

The alluvial materials which form the 
bottom lands in the Assiniboine River Valley 
are collectively referred to as the Assiniboine 
complex. These soils occur in various stages of 
development and range in texture from fine 
sandy loam to clay. 

The topography is level to very gently 
sloping. Drainage ranges from imperfect to 
poor. Surface runoff is slow and some low 
lying areas are subject to flooding in seasons of 
high rainfall. On the better drained sites the 
native vegetation is aspen, balsam poplar and 
willow and on the poorly drained areas willow, 
meadow grasses, sedges and reeds prevail. 

The genetic soi1 types encountered in this 
soi1 complex include: Degraded Black, Orthic 
Black, AC alluvial and C alluvial soils. The 
immature alluvial soils, which are located on 
the level areas adjacent to the stream, compose 
the largest part of the soi1 complex. These 
soils are generally dark in color and medium in 
texture. Some sandy textured levees im- 
mediately border the main channel. Finer 
textured soils occur in the depressions and in the 
outer extremity of the river flats. Those found 
on the outer edge of the flats are Orthic Black 
and Degraded Black types. 

Agrirulture: The Assiniboine soils are naturally 
fertile. They are moderately high in organic 
matter and have a favourable water retention 
capacity. The better-drained soils are well 
suited for cereal and forage crops. Low areas 
are subject to flooding in the spring and some- 
times in the summer. On occasion, crops on the 
flats have been completely destroyed in summers 
of high rainfall. 
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UNCLASSIFIED SOILS 

Soils grouped under this heading represent 
types which, for various reasons, could not be 
placed in genetically defined associations. They 
are varied in stage of development and in parent 
material. Erosion and deposition also play a 
significant role. The soils in this group are 
Benchlands complex, Eroded Slopes complex 
and Peat. 

BENCHLANDS COMPLEX (19,789 acres) 
The Benchlands complex consists of variable 

textured soils occurring on the valley terraces of 
the Assiniboine and Shell rivers. These soils 
are developed on a thin mantle of coarse to 
medium textured deposits underlain with a 
substratum that may consist of cobbles, gravel, 
sand or reworked till. 

The topography is smooth, gently sloping 
and the drainage is good to excessive. The 
native vegetation is prairie grasses and herbs 
with scattered groves of aspen. 

The soils are dominantly Orthic Blacks. 
Generally the solum is restricted to the finer- 
textured surface soi1 except where the mantle is 
thin. In this soi1 the A horizon is very dark 
grey in color, fine granular, slightly hard and 
neutral in reaction. The B horizon is indicated 
mainly by a greyish brown color. Usually the 
B horizon is terminated at the junction with the 
coarse substrate but in some soils with a thin 
mantle it extends into the coarse material 
below. The C horizon consists of a wide 
assortment of calcareous outwash and reworked 
materials. 

Agricuhre: The natural fertility of these soils 
is varied. The coarse textured soils which 
predominate, are droughty and subject to wind 
erosion. These soils are suitable only for 
grazing. Local areas with thicker surface 
deposits are fair for grain and forage crops in 
years of adequate rainfall. 

ERODED SLOPES COMPLEX (87,654 acres) 
The Eroded Slopes complex consists of 

truncated soils and regosols occurring on the 
Sharp slopes of various streams and channels. 

FIGURE 39 
Sol1 profile of Benchlands complex. An Orthic Black soi1 

developed on shaly and gravelly mater& 
on a valley terrace. 

(Stick interval = 6 inches) 

Texture is extremely variable. Most of the 
slopes are covered with forest. Those facing 
south and west have less dense forest caver 
than those facing east and north. 

Agriculture: The eroded slopes are best suited 
for forest and wild life. Some areas cari be 
utilized for limited grazing. The native 
vegetation protects the slopes from excessive 
erosion and provides food and shelter for birds 
and animals. 

PEAT (140,185 acres) 
The soils designated as Peat on the Grand- 

view map consist of Peaty Meadow, Half Bog 
and Bog. The Peaty Meadow soils actually 
are poorly drained members of various associa- 
tions but in most of the Grandview map area 
they have not been separated from the organic 
soils. Peaty Meadow soils contain less than 12 
inches of peat. Half Bog soils contain 12 to 30 
inches and Bog soils more than 30 inches of 
peat. 

77 



SOIL SURVEY - GRANDVIEW MAP SHEET AREA 

Peat deposits occupy 8.14 percent of the 
total acreage in this map area. Peaty Meadow 
soils are most extensive in the Lowland Plain, 
Valley River Plain and in the Newdale Till 
Plain areas. Half Bog and Bog soils are most 
common to the forested region of the Riding 
and Duck mountains and the northern portion 
of the Lowland Plain. 

The cornposition of the peat soils is depen- 
dent on the type of vegetation from which thel 
were formed. Organic deposits in the grassland 
region are usually fen peat, whereas those in 
the forested region are fen peat mixed with 
Woody material. Fen peat in the Grandview 
area is neutral to slightly acid in reaction and 
the mixed peat is slightly to strongly acid. The 
Woody materials are derived mainly from black 
spruce and tamarack. 

Soi1 development under the peat is depend- 
ent largely on the thickness of the organic 
deposits. In the Peaty Meadow soils the gleyed 
A horizon is 6 to 15 inches thick, in the Half 
Bog from 2 to 6 inches and in the Bog soils it is 
very thin to absent. 

FIGURE 40 
Soi1 profile of a Half-Bog soil. Eighteen inches of fen peat 

underlain with strongly calcareous silty materials. 

Agricdture: Peaty Meadow soils cari be utilized 
for grain and forage trop production if drainage 
cari be provided and if the underlying minera! 
soi1 is satisfactory. If the underlying soi1 is 
excessively stony or gravelly, the peaty soi1 
should be used as a source of hay and for 
pasture. Burning should be avoided of any 
peat soi1 underlain with coarse textured 
material. 

Half Bog soils are low in natural fertility. 
Agriculturally they are best suited for hay and 
pasture. They are very poorly drained soils 
and the water level is difhcult to control. In 
some places the peat has been destroyed by 
fïres and the minera1 soils are farmed. Before a 
peat area is intentionally burned, it is important 
to ascertain the underlying soi1 as it may be 
unsuitable for cultivation. The Bog soils are 
suited primarily for wild life. Some areas could 
be drained and the peat destroyed by burning. 
However, the minera1 soi1 below is usually 
infertile and seldom worth the cost of reclama- 
tion. In addition, such reclaimed lands are 
subject to recurrent flooding as the soi1 area 
occupies a depressional position in the landscape. 

E. ESTIMATED SUITABILITY OF SOILS 
FOR AGRICULTURAL USE 

The estimated suitability of the soils for 
various purposes is shown in Table 8. Ratings 
in this table are based on general observations 
and on a study of the characteristics expressed 
in the individual soi1 profiles. These ratings are 
not based on trop yields (which are not avail- 
able), but represent the considered opinion of 
the soi1 surveyors. 

These land-use estimates represent the 
average suitability of each soi1 unit in normal 
years. In seasons of above average precipita- 
tion, many of the soils Will give different 
returns than are indicated and in seasons of 
drought even the best soils may give less 
satisfactory returns. Further, the respective 
average estimates must be modified on each 
farm to conform to local variation in drainage, 
stoniness and topography. 
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TABLE 8 

Estimated Suitability of Soils in the Grandview Area 

Rating Symbols: E = excellent; E-G =excellent to good; G-E =good to excellent; G = good; G-F = good to fair; F-G = fair to good; F = fair ; F-P = fair to poor; 
P-F =poor to fair; P =poor; VP =very poor; V =Variable; X =not naturally favourable, but could be used if suitable corrective measures 
were adopted; +=well adapted; f- =more or less suitable; - - =not suitable or of relatively low value. 

- 

Soi1 Designation 

Newdale Association: 
Newdale undulating phase. .......................... 
Newdale modified phase. ............................ 

Dutton Association: 
Dutton clay loam ................................... 
Dutton clay loam, till substrate phase. ................ 

Marringhurst Association. .............................. 

Agassiz Association. .................................... 

Kenville Association. ................................... 

Dauphin Association: 
Dauphin clay. ...................................... 
Dauphin clay, till substrate phase. .................... 

Keld Association, ...................................... 

Plainview Association: 
Plainview clay ...................................... 
Plainview clay, till substrate phase. ................... 

Lakeland Association: 
Lakelandloam ...................................... 
Lakeland loam, till substrate phase. ................... 
Lakeland clay loam. ................................ 
Lakeland clay loam, till substrate phase ................ 

Gilbert Association: 
Gilbert sandy loam. ................................. 
Gilbert sandy loam. till substrate phase. ............... 

Erickson Association: 
Ericksonclayloam .................................. 
Erickson modified phase. ............................ 

Rose Ridge Association. ................................ 

CULTIVATED LAND 

Grain Crops B 
Wheat 

G GëE %E GëE GGF 

GëE G 
P P 

-- -- 

E-G E 
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TABLE 8 

Estimated Suitability of Soils in the Grandview Area-(Continued) 

Rating Symbols: E = excellent; E-G = excellent to good; G-E = good to excellent; G = good; G-F = good to fair ; F-G = fair to good; F = fair ; F-P = fair to poor; 
P-F=poor to fair; P =poor; VP=very poor; V =Variable; X =not naturally favourable, but could be used if suitable corrective measures 
were adopted; ++ = well adapted ; + - = more or less suitable; - - =not suitable or of relatively low value. 

Soi1 Designation 

Onanole Association: 
Onanolesandyloam ................................. 
Onanole clay loam. ................................. 
Onanole clay loam, till substrate phase. ................ 

Leary Association ...................................... 

Selina Association: 
Selinasand ........................................ 
Selina Sand, till substrate phase. ...................... 

Waitville Association: 
Waitville loam. ..................................... 
Waitville modifïed phase. ............................ 

Grifton Association. .................................... 

GarsonComplex ....................................... 

Duck Mountain Complex ............................... 

Rackham Association: 
Rackham fine sandy loam ............................ 
Rackham clay loam. ................................ 

Blackstone Association ................................. 

Meharry Association: 
Meharryclayloam .................................. 
Meharry clay loam, deep phase. ...................... 

Jsafold Association ..................................... 

Edwards Association ................................... 

Assiniboine Complex ................................... 

Benchlands Complex. .................................. 

Eroded Slopes Complex ................................. 

peat .................................................. 
- 

-- 

- 

CULTIVATED LAND 

Grain Crous 

Wheat 
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F. LAND-USE CAPABILITY CLASSES 

The soils in the Grandview map area cari be 
grouped into land-use capability classes on the 
basis of observed characteristics such as: soi1 
depth, texture, slope, erosion, stoniness, salinity, 
drainage and fertility. Brief descriptions of the 
eight recognized land-use capability classes, 
together with a list of the soils placed in each 
class, are given under the following headings : 
(a) Land Suited for Arable Culture 

Class I-Land of high productivity on level 
to very gently sloping topography. Some local 
areas may need clearing, provision for water 
control or fertility maintenance. Good farming 
ptactices are essential to maintain tne soi1 in a 
productive state and to control weeds, diseases 
and insect pests. The following soils are listed 
in this category : 

Kenville association 
Edwards association 

Class II-Land of good productivity on level 
to gently sloping topography. Some areas in 
certain soi1 associations may be slightly stony, 
some may require moderate drainage, some may 
be subject to wind and water erosion or some 
may require improvement in soi1 tilth. The 
following soils are listed in this category: 

Newdale undulating phase 
Dutton clay loam 
Dutton clay loam, till substrate phase 
Meharry clay loam, deep phase 
Plainview clay 
Plainview clay, till substrate phase 
Dauphin clay 
Dauphin clay, till substrate phase 
Erickson clay loam 

Class III-Land of moderate productivity. 
Soils are limited in productivity due to one or 
more factors such as: susceptibility to wind and 
water erosion, limited fertility, soi1 drought 
(due to coarse textures or physiological drought 
resulting from excess lime carbonate), salinity, 
stoniness, poor drainage, etc. These limitations 
may be of the same kind as those in Class II 
land, but they are more restrictive. The 
following soils are listed in this category: 
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Lakeland clay loam 
Newdale modified phase 
Lakeland clay loam, till substrate phase 
Onanole clay loam 
Onanole clay loam, till substrate phase 
Meharry clay loam 
Lakeland loam 
Lakeland loam, till substrate phase 
Gilbert sandy loam 
Gilbert sandy loam, till substrate phase 
Assiniboine complex 
Rackham clay loam 
Waitville loam 
Duck Mountain complex 
Blackstone association 
Erickson modified phase 

(b) Land Suited for Lzhzited Arable Cultwe 
Class IV-Land of limited productivity. 

Soils are best suited for hay, pasture, or forestry, 
but may include local areas of somewhat better 
soils that cari be used for trop production to a 
limited extent. Limitations of this land are 
low fertility, unfavourable topography, coarse 
textures, stoniness or poor drainage. The 
following soils are listed in this category: 

Rackham fine sandy loam 
Keld association 
Grifton association 
Waitville modified phase 
Onanole sandy loam 
Rose Ridge association 
Garson complex 
Benchlands complex 
Selina sand 
Selina Sand, till substrate phase 
Isafold association 

(c) Land Not Generally Suited to Arable Culture 
Class V-Land suited chiefly for grazing, 

hay or forestry. Soils are generally on level 
to gently sloping topography and are not 
seriously affected by erosion, but they are not 
suited for trop production because they may be 
stony, salinized, calcareous, infertile, coarse 
textured or poorly drained. The following soils 
are listed in this category: 
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Marringhurst association 
Agassiz association 
Leary association 

Glass VI-Land suitable for hay, grazing or 
tree production with limitations. These limita- 
tions arise from soils being infertile, very poorly 
drained, gravelly, or steeply sloping. The 
following soils are listed in this category : 

Half Bog 

tare to prevent erosion, destructive burning or 
overgrazing. Land is steeply sloping and highly 
susceptible to erosion. The following soils are 
listed in this category : 

Eroded Slopes complex 

Glass VIII-Land suited for wild life and 
recreation. This land may be extremely rough, 
rocky, very poorly drained or permanently wet. 
The following soils are listed in this category: 

Bog 
Glass VII-Land suited for limited grazing 

and for forestry. This land requires extreme 
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A. HISTORY OF SETTLEMENT 

The early movement of pioneer agricultural 
settlers into the country comprising the Grand- 
view map area was strongly influenced by the 
nature of the terrain to the south. The Riding 
Mountain presented a formidable barrier to 
travel and split the early immigration between 
two routes. TO the west, people mainly of 
Anglo-Saxon origin followed the Pelly Trail 
north from Fort Ellice and took up land in the 
wake of the survey throughout the Park Belt 
bordering the Assiniboine River. These settlers, 
arriving in the early 188O’s, quickly occupied 
the smoother, less heavily treed land in the 
Russell-Roblin area. Settlement of the less 
attractive, forested lands on the rough slopes of 
the Riding and Duck mountains awaited the 
arriva1 of the Central and Eastern European 
immigrants at the turn of the Century. TO the 
east, early entry into the area was further 
deterred by the swampy land between the 
Riding Mountain and Lake Manitoba. How- 
ever, in 1883 a small group lead by Nie1 
McDonald made the trek north from Gladstone 
and staked the rich lands along the Vermilion 
River. Among this group was John Edwards 
who gave his name to the creek that flowed 
past his homestead. 

Early expansion of these pioneer settlements 
was delayed by lack of communication routes 
and by the unattractiveness of much of the 
surroundiig land. The open, fertile lands of the 
eastern area between Dauphin and Grandview 
were quickly occupied following the initial entry 
by the McDonald party in 1883. SO that, when 
the railway arrived in 1898, Dauphin was a 
thriving community of 517 persons. The 
advent of rail access and the influx into Man- 
itoba of large groups of Ukrainian and Polish 
immigrants opened the way for expansion of 
settlement into the stony, bush country to the 
north of this fertile plain. Many of these 
Ukrainian settlers, who homesteaded the lands 
in the municipalities of Ethelbert and Mossey 
River and the northern portions of Dauphin and 

FART l-V 

Gilbert Plains, have since migrated to the better 
lands in the Dauphin-Grandview area. Occupa- 
tion of the low-valued land to the north has 
proceeded spasmodically since 1900, with periods 
of widespread land abandonment. Man y 
abandoned homesteads are still in evidence 
throughout the poorest portions of the district. 

Expansion of settlement in the western 
portion of the map area followed much the same 
pattern. The early Anglo-saxon settlers of the 
1879-90 period occupied most of the better, 
more accesible lands and the rougher, forested 
lands of the mountain slopes remained unused 
until the influx of Central European settlers 
around the turn of the Century. Among these 
immigrants, who arrived in great numbers 
during the first decade of this Century, were a 
group of Germans, Polish, Ruthenians and 
Roumanians. These industrious people took up 
homesteads in the northern portion of Boulton 
and Shellmouth municipalities and their families 
still farm most of this land. As in the Dauphin- 
Grandview area, many of the Ukrainian and 
Polish homesteaders of the hilly lands to the 
north and east of Roblin have since acquired 
farms on the fertile Newdale Till Plain originally 
occupied by the British settlers. 

8. AREA AND PRESENT USE OF LAND 

The area and present use of farm land in 
the Grandview area are indicated in the figures 
contained in the Census of Canada and in 
Provincial Municipal Records. 

The area and disposition of land in each 
municipality is presented in Table 9. The 
percentage of cultivated land and improved 
pasture, as compared to woodland and waste- 
land, in each municipality is related to soi1 types 
and physiographic land features. Over 55 
percent of the land in the Gilbert Plains and 
Shell River municipalities is cultivated or 
improved pasture land. These municipalities 
are located on relatively fertile soils. Less than 
30 percent of the land is cultivated or improved 
pasture land in the municipalities of Ethelbert, 
Mossey River, Hillsburg and the Local Govern- 
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ment Districts of Park and Mountain. The ravines and runways. These lands may be 
woodland and wasteland in these municipalities utilized to some extent as pasture and woodlots. 
may consist of stony, gravelly, sandy, swampy Some native hay is obtained from some of the 
or saline soils, sloughs, unbroken bush land, poorly drained or meadow sites. 

Municipality 

Dauphin. ........... 375,693 
Ethelbert ........... 276,880 
Mossey River. ...... 251,436 
Boulton ............ 133,793 
Gilbert Plains. ...... 212,802 
Grandview .......... 286,100 
Hillsburg ........... 157,440 
Shellmouth ......... 143,047 
Shell River, ........ 171,213 
Mountain (L.G.D.)* 361,600 
Park (L.G.D.)*. ..... 74,240 

.- 

- 

TABLE 9 

Land-Use by Municipalities in Grandview Map Area 

Canada Census Data, 1951 

AcTge 
Municipality 

and Imc 
Acres 

Cultivated Land 
broved Pasture 

/- 
Percent 

- 

_-.. -- 

180,721 
61,674 
62,278 
45,456 

139,739 
100,940 
40,951 
61,480 
95,964 

18,960 

48.1 
22.3 
24.8 
34.0 
65.7 
35.3 
26.0 
43.0 
56.0 
- 

25.5 

*L.G.D.-Local Government District. 

The type of agriculture followed in the 
Grandview area is indicated by the size of 
farms, the disposition of the land held as farms 
and the number of livestock on farms. 

(i) Size of Farm 
The average size of farm in each municipality 

in the Grandview area is as follows: 
Dauphin. . . . . . . . . . . . .271 acres 
Ethelbert . . . . . . . . .238 acres 

Woodland 
and W asteland 

Acre; Percent 
-- - 

194,972 
215,206 
189,158 

88,337 
73,063 

185,160 
116,489 
81,567 
75,249 

51.9 
77.7 
75.2 
66.0 
34.3 
64.7 
74.0 
57.0 
44.0 

55,280 

Mossey River. ...... 
Boulton ............ 
Gilbert Plains. ...... 
Grandview .......... 
Hillsburg ........... 
Shellmouth ......... 
Mountain (L.G.D.) 

Park (L.G.D.). ..... 

74.5 

,263 acres 
.283 acres 
,304 acres 
,303 acres 
.321 acres 
.422 acres 

-- 

.288 acres 
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(ii) Disposilion of Farm Land barley, wheat, oats, cultivated hay and flax. 
The utilization of land in each municipality 

is presented in Table 10. Some annual variation 
in cropping practices is expected due to climatic 
and economic conditions but a similar basic 
pattern cari be anticipated. 

Two percent or more of the farm land is in 
cultivated hay in the municipalities of Dauphin, 
Ethelbert, Mossey River and Gilbert Plains. 
A substantial acreage of flax is grown only in 
the municipality of Dauphin. Woodland and 
wasteland occupy over 50 percent of the 

The general cropping practice on cultivated alienated farm lands in the municipalities of 
land appears to be summerfallow followed by Mossey River, Hillsburg, Shellmouth and the 
t,wo or three years of grain crops. According Local Government Districts of Mountain and 
to the 1951 census the acreage devoted to the Park. In the latter areas, livestock production 
main crops occur in the descending order of is an important enterprise. 

TABLE 11 

Number of Horses, Cattle, Sheep, Swine and Poultry by Municipalities in Grandview Map Area, 
Expressed as Average Numbers per Section of Farmland (640 acres) 

Canada Census Data 1951 

Municipality 
--~._ 

Dauphin. . 
Ethelbert . . 
Mossey River. . 
Boulton . . . . . . . . 
Gilbert Plains. . 
Grandview . . . . 
Hillsburg . . . . . . 
Shellmouth . . 
Shell River. . . . . . 
Mountain (L.G.D.)*. 
Park (L.G.D.)*. 

- 

-- 
Horses 

6.1 
7.9 
8.0 
9.0 
5.8 
6.7 
8.1 
5.7 
5.4 

8.4 

L.G.D.-Local Government District 

(iii) Number of Livestock 

Ï- Cattle - 

_- 

- 

Milk 
cows 

~- 

12.9 
18.4 
17.8 
13.3 
10.7 
11.0 
15.3 
9.2 

10.4 

-~ 
Other 
Cattle Sheep Swine 

_- 
10.3 2.7 15.3 91.0 
9.2 2.6 16.6 75.7 

19.0 5.3 16.8 71.9 
13.5 1.9 9.5 49.8 
7.8 2.4 15.9 105.5 

12.2 1.6 13.2 75.3 
13.6 1.6 11.1 48.3 
16.1 2.0 6.3 34.8 
14.1 2.1 11.2 43.8 

13.7 10.6 3.1 10.6 

Ï Ï- 

- 

The average number of horses, cattle, sheep, 
swine and poultry per section of farm land in 
each municipality according to the 1951 census 
is given in Table 11. 

The highest concentrations of dairy cattle 
are located in the municipalities of Ethelbert, 
Mosaey River, Boulton, Hillsburg and the 
Local Government District of Park. In these 
areas, livestock and livestock products are 
important sources of farm income. Beef cattle, 
sheep, swine and poultry appear to be fairly 
well distributed throughout the various munici- 

Ï- 

_- 

- 

PoultrY 
Hens and 
Chickens 

Other 
Poultry 

-~-- 

225.4 
248.2 
165.0 
126.5 
218.6 
170.8 
116.1 
160.2 
101.5 

~ - 
30.1 42.1 

palities. Horses are fairly common and uni- 
formly distributed, indicating that they are 
used as a source of power particularly on farms 
with limited arable acreage. 

(iv) Crop Yields 

Crop yield figures for Manitoba Crop 
Reporting District No. 11 (Dauphin) are 
presented in Table 12. This trop reporting 
district does not encompass the complete map 
area, but it is representative of a large portion 
of the area. During the 30 years for which 
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the data are presented, the average yields of productive capacity of the area. Unfortunately 
grain and other crops show wide fluctuations. 
These fluctuations are due to the effect of 

no figures are available for comparison of trop 

drought, excessive spring moisture, local flood- yields on respective soi1 types, but higher 

ing, rust and other plant diseases, insects, etc. average yields than those presented in Table 12 
n The reducing effect of such hazards must be cari be expected on the better soils and lower 

taken into consideration in estimating the average yields on poorer soils. 

TABLE 12 
Average Yields of Field Crops in Manitoba Crop Reporting District NO. 11 (Dauphin) 

1928 to 1957* 

YW 
------- 

1928. ......... 
1929 .......... 
1930 ........... 
1931. ......... 
1932. ......... 
1933. ......... 
1934 .......... 
1935. ......... 
1936. ......... 
1937 .......... 
1938 .......... 
1939 .......... 
1940 .......... 
1941. ......... 
1942 .......... 
1943 .......... 
1944. ......... 
1945. ......... 
1946 .......... 
1947 .......... 
1948 .......... 
1949 .......... 
1950 .......... 
1951. ........ 
1952. ......... 
1953. ........ 
1954 ......... 
1955 ......... 
1956. ........ 
1957 ......... 

Wheats Oats Barley Fall Rye Spring Rye Flax 
-- - -~-- --- ~- 

21.6 31.9 25.0 17.1 17.2 10.9 
14.2 15.4 11.8 15.8 10.8 8.0 
17.1 32.8 24.3 18.2 16.8 9.3 
19.2 27.2 22.2 14.4 14.2 9.1 
18.6 30.4 22.3 14.4 14.0 6.5 
19.6 30.5 21.7 15.6 14.1 8.6 
21.0 18.7 15.3 16.1 12.8 6.4 
10.5 24.3 18.4 15.1 12.7 9.7 
15.6 27.6 21.9 15.4 13.0 8.8 
15.8 22.1 16.7 15.7 11.8 7.5 
18.9 31.5 24.9 19.9 17.5 10.6 
27.6 31.1 24.9 17.2 16.9 9.1 
17.8 22.9 19.9 12.1 12.3 7.0 
19.5 29.9 21.5 12.4 11.2 8.7 
26.9 45.0 36.0 19.2 20.0 10.0 
24.0 32.0 30.5 14.8 22.0 10.0 
24.0 41.0 33.4 16.0 14.0 12.0 
17.7 30.7 21.8 15.0 15.0 11.0 
24.7 35.0 25.0 14.3 14.9 9.0 
12.7 21.8 12.4 21.0 15.0 9.1 
23.9 38.8 30.5 18.1 16.3 9.7 
21.1 36.7 27.0 13.0 13.0 10.5 
22.7 40.0 32.0 15.0 13.0 9.0 
22.1 35.3 30.9 15.4 13.0 8.0 
24.1 30.3 25.0 21.5 19.6 8.0 
11.4 28.3 20.9 18.0 15.0 7.7 
10.2 23.8 18.0 15.0** - 7.0 
17.9 26.4 13.0 17.4** - 7.2 
23.5 42.7 20.2 16.0** - 8.8 
20.9 29.5 16.7 13.9** - 4.8 

Potatoea 
---- 

148 
61 

132 
151 
131 
127 
66 

120 
80 

122 
140 
97 

116 
150 
140 
130 
83 
75 

100 
140 
92 

148 
180 
235 
137 
90 
94 

135 
124 
145 

Average Y ield 19.5 30.4 22.8 16.1 14.8 8.7 123 

*Report on crops, livestock, etc. Manitoba Department of Agriculture and Conservation, 1928 to 1957. 
**Small acreage of spring rye 1s included. 
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C. General Observations 

Approximately one-half of the Grandview 
map area contains land that is not suitable for 
grain farming. This land occurs mainly in the 
Lowland Plain and in the steeply sloping areas 
along the Riding and Duck Mountains. These 
soils may be stony, gravelly, sandy, saline, acid, 
wet or steeply sloping. Peat areas, which are 
wet most of the year, and stony soils caver the 
largest acreage. In these areas livestock pro- 
duction and dairying appear to provide the 
best ultimate use of this land. Limited grain 
production on small areas of better soils within 
these districts provide the necessary feed grain. 

The remainder of the map area consists of 
approximately 30 percent class III land and 
20 percent class 1 and II land. On the class III 
land, problems of wind and water erosion 

control, combatting of drought and maintenance 
of fertility are of paramount importance. 
Grain farming is the general practice and in 
consequence the soils are deteriorating at a 
rapid rate. Conservation practices such as 
growing improvement crops in rotation with 
grain crops, providing trash caver, periodically 
retiring eroding slopes and sandy soils to 
grasses and legumes should be prime 
considerations. 

The class 1 and II soils are good productive 
types but under the present fallow-grain 
sequence of farming are deteriorating in 
fertility. No specific conservation efforts are 
made by farmers to maintain the fertility level 
of their soils. At present, trash caver and 
fertilization practices appear to be the limit 
of their efforts in conservation and fertility 
maintenance. 
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APPENDIX 

CHEMICAL AND PHYSICAL ANALYSES 

Chemical and physical analyses of surface 
soils and soi1 profiles are presented in Tables 13, 
14 and 15. 

The samples for profile analyses were 
obtained from representative virgin sites. 
Where possible, the surface samples were 
obtained in pairs from virgin sites and adjacent 
cultivated fields. 

The soi1 textural classes as utilized in the 
report and in the tables are based on a modified 
chart by Davis and Bennett, U.S.D.A., Circular 
39 as published in “The Soils of Manitoba” by 
J. H. Ellis, Economie Survey Board, Province 
of Manitoba. 

The physical and chemical methods of 
analysis used are as follows: 

MECHANICAL ANALYSES-The pipette method 
was used as described by Kilmer and Alex- 
ander with minor variations. Kilrner, V. J. 
and Alexander, L. T. Methods of making 

mechanical analysis of soils. Soi1 Science 
68:15-24. 1949. 

MOISTIIRE EPUIVALENT-Briggs and McLane 
method. Briggs, L. J. and McLane, J. W. 
The moisture equivalent of soils. U.S.D.A. 
Bur. Soils Bul. 45:1:23. 1907. 

ORGANICAND INORGANICCARBON-A modifica- 
tion of the methods of Adams and Waynick 
was used. Adams, J. E. Determinations of 
total carbon in soils by the wet combustion 
method. J. Ind. and Eng. Chem. Anal. 
Ed. 6:227. 1934. Waynick, D. D. A 
simplified wet combustion method for the 
determination of carbon in Soi!s. J. Ind. and 
Eng. Chem. 11:634. 1919. 

NITROGEN-The Kjeldahl-Gunning-Arnold 
method was followed. A.O.A.C. 5th Ed. 
1940. 

pH VALUE-pH was determined on soi1 paste 
with a Coleman glass electrode apparatus. 
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--.- 

TABLE 13 

Mechanical Analysis of Surface Soi1 Samples 

(Percent of Oven Dry Weight) 

.--.-- 

SOIL TYPE 

--- --- 

Newdale clay loam ............. 
Newdale loam, modified phase. .. 
Kenville silty clay loam ......... 
Dauphin clay .................. 
Lakeland loam, ................ 
Lakeland clay loam. ............ 
Gilbert sandy loam. ............ 
Dutton clay loam .............. 
Plainview clay ................. 
Erickson clay loam ............. 
Rose Ridge clay loam ........... 
Onanole sandy loam. ........... 
Leary Sand. ................... 
Selinasand .................... 
Waitville clay loam ............. 
Waitville loam, modified phase. .. 
Grifton clay loam. ............. 
Garson fine sandy loam ......... 
Duck Mountain clay loam. ...... 
Rackham silty clay loam. ....... 
Blackstone clay ................ 
Meharry clay loam ............. 
Meharry clay loam, deep phase. 
Isafold clay loam. .............. 
Edwards clay loam ............. 
Benchlands sandy loam ......... 

-.-~ -_i_ 
Sand Mz%m 

2.0 to 0. 1.5 to 0.25 
mm. mm. 

--- 
Fine 
Sand 

j.25 to 0.10 
mm. 

VerY 
Fine Sand 
1.10 ta O.OE 

mm. 

“ET 
0&2 
mm. 

cLY: 
than 
.002 
mm. 

6.7 7.6 12.6 8.3 41 .l 23.7 
9.9 23.0 18.4 8.9 29.3 10.5 
1.3 2.8 2.5 3.5 69.8 20.1 

.8 1.4 3.1 4.2 30.6 59.9 
.8 .7 6.6 60.9 20.7 10.3 
.9 .9 2.5 11.7 56.5 27.5 

4.1 24.0 35.3 9.0 12.2 15.4 
.7 1.7 7.7 16.8 45.4 27.7 
.6 1.5 7.0 8.8 41.5 40.6 

6.0 6.9 12.3 8.3 45.6 20.9 
5.3 5.6 12.6 9.2 36.9 30.4 
3.8 43.6 24.8 6.3 13.8 7.7 

24.0 40.3 18.3 2.8 8.9 5.7 
.9 3.0 27.0 49.8 10.4 8.9 

6.4 7.9 13.9 10.4 39.4 22.0 
8.1 13.6 18.0 12.7 34.7 12.9 
5.9 9.9 16.7 11.7 30.2 25.6 
3.0 4.5 50.8 18.8 13.9 9.0 
5.0 4.5 9.2 7.2 43.5 30.6 
2.4 3.4 5.6 7.1 59.8 21.7 
1.2 2.4 4.2 2.9 40.8 48.5 
5.1 7.0 20.4 14.1 27.1 26.3 
5.1 4.5 10.9 10.1 41.5 27.9 
4.1 4.6 16.8 12.6 40.1 21.8 
1.8 2.4 10.7 10.6 46.1 28.4 
2.0 8.5 20.0 10.6 41.8 17.1 

SAND 

- 
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TABLE 14 

Analyses of Representative Soi1 Profiles 

Depth 
(In Inches) 

Horizon Moisture 
Designation Equivalent 

Percent 
Nitrogen 

Percent Reaction cm 
Ratio CO3 (PH) 

NEWDALE CLAY LOAM, WELL-DRAINED ASSOCIATE 

90:17 A 
&a 

32.9 24.7 5.74 1.62 .53 .18 10.8 9.0 1s ;:4 
17 - 26 24.7 .32 .06 
26 - 48 G 22.2 . 10 .05 

DWTTON CLAY LOAM, WECL-DRAINED ASSOCIATE 
1 , I 

3:?0 
10 * 15 
15 - 21 
21 - 30 
30 - 42 

KENVILLE CL. A‘1 

;:; 
9 - 15 

15 - 21 
21 - 30 
30 - 38 
38 - 48 

A:: 44.1 35.6 

c:: 32.3 31.7 

F 2 24.9 13.6 
I LOAM. WELL-DRAINED ASSOCIATE 

48.2 
33.2 
27.2 
25.8 
30.8 
30.6 
25.0 

-7 

10.21 .52 
4.61 .43 
1.55 .15 

.62 .08 
1.14 .04 
1.00 .03 

.89 .02 

.73 11.4 

.46 10.5 

.27 8.7 
,14 7.7 
.04 4.2 
.02 10.0 

--- 

19.6 
10.7 
10.3 
7.7 

E 
9:4 

15.4 
23.7 

i 19.0 

Cl 
1.2 

17.1 
16.8 
14.5 

6.9 

S:f 

84 
8:0 
8.1 

DAUPHIN CLAY, IMPERFECTLY DRAINED ASSOCIATE 

z2 B, 47.6 54.0 10.59 4.63 .85 .44 12.4 10.5 1.1 Fi 
12 - 21 

$ 

44.4 1.21 .12 10.1 TO 8:3 

21 - 30 EE .18 .09 2.0 8.5 30 - 42 2 .06 / - / 11.6 8:: 
KELD CLAY, IMPERFECTLY DRAINED ASSOCIATE 

;:; Al 46.6 83.6 19.00 8.07 1.39 .58 13.9 13.6 1 / - 
8- 10 

2 
33.2 1.76 .lO 17.6 

10 - 25 
DZ 

35.1 .84 .09 9.3 
25 - 40 39.2 1.11 .08 13.8 

7:; 
4:: 
3.5 

KELD CLAY, MODERATELY WELL DRAINED ASSOCIATE 

;:g 
3-6 
6 - 13 

13 - 20 
20 - 24 
24 - 42 1 

A 
Af 

77.0 1.28 14.4 
40.5 
39.3 

_.-_ .48 13.2 
-- .- 5.09 .40 12.7 
35.6 2.93 .22 13.3 
30.0 .74 .08 9.2 --- 

B3 17.0 .26 .05 
D 36.2 .76 .09 , 

4:; 
4:; 
i.7 
3:4 
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TABLE 14 

Analyses of Representotive Soi1 Profiles-(Continued) 

Depth Horizon Moisture 
Percent 

Percent C/N 
(In Inches) Designation Equivalent %%% Nitrogen Ratio 

LAKELAND VERY FINE SANDY LOAM, IMPERFECTLY DRAINED ASSOCIATE 

Percent Reaction 
CO3 (PH) 

;:; A 24.8 75.6 21.16 2.56 1.58 .30 13.3 28s 2: 
7 - 13 Cca 15.7 .41 .04 1K 29:7 

13 - 25 
25 - 40 c”” 2 

.25 .Ol - 29.8 8-S 

.04 .Ol - 25.6 8:5 
GILBERT SANDY LOAM, WELL-DRAINED ASSOCMTF, --~. 

1 I I I 
2: Po A:: 21.4 9.7 a.29 2.20 118 .47 

10 - 21 
Cl, 

6.2 .51 .05 
21 - 30 6.5 .58 .06 
30 - 39 2.8 .27 .Ol 
39 - 48 1.7 - 

ERICKSON CLAY LOAM, WELL-DRAINED ASSOCIATE 
I I I 

23.57 
1.23 

:!4 

90.2 
18.8 
25.7 
24.1 

18 - 24 21.2 .70 
24 - 30 22.3 .04 - 
30 - 36 23.3 2; 1 .04 - 

ROSE RIDGE CLAY LOAM, WELL-DRAINED ASSOCIATE 

1.49 15.8 
.12 10.2 
.06 9.0 
.06 5.6 
.05 - 

11.2 

:0-i 
9:6 
- 
- 

OI 4~. WELL-DRAINED ASSOCIATE LEARY SANDY L - 

;:g 
5 - 10 

10 - 16 
16 - 36 

.7 
- 7:; 

lc8 Ei 
10.3 
14.0 2 

2-o A2 71.4 17.28 1.05 16.5 
12.3 8.6 

:Y 
EO 26.6 28.9 2.21 .78 .18 .09 

El 

10 - 16 c: 24.2 -- .09 - 26:: 7.: 
16 - 36 C* 22.7 -- / .03 35.8 8:4 

ONANOLE SANDY LOAM, WELL-DRAINED ASSOCIATE 

o-2 Al 12.4 2.95 .25 11.8 7.1 
i: Y2 A2 

B: 

11.0 8.3 2.15 1.36 .20 .14 10.7 9.7 -T3 7.2 7.0 

12 - 18 6.5 .61 .07 8.8 1:: 18 - 24 Cl 4.2 .56 .03 - 72 
24 - 48 c2 4.0 .45 .02 - 2: 810 

Al 23.0 
A2 10.6 

: 
13.1 

Ci 2:; 

5.05 .34 
.52 .06 
.37 .05 
.70 .05 
.56 .Ol 

7.4 - 7.; 
- 7:4 
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TABLE 14 

Analyses of Representotive Soi1 Profiles-(Continued) 
~- - 

Depth Horizon Moisture 
Percent 

%!L!% 
Percent C/N Reaction 

(In Inches) Dedgnation Equivalent Nitrogen Ratio Pznt 3 (PH) 

SELINA SAND, IMPERFECTLY DRAINED ASSOCIATE 
- I 

;*4 
6:6 

T.8 
8:l 
8.3 

22.13 
8.37 
1.17 

.75 

.07 

.07 

.52 

1.71 
.49 
.03 
.07 
.02 
- 
- 

12.9 
17.1 

10-7 
- 
- 

1.3 
.l 

FS 
11.8 
20.5 
22.1 

104.6 

“92 

2; 

8.1 

8- 15 
15 - 22 
22 - 36 

WAITVILI.E LOAM, WELL-DRAINED ASSOCIATE 
._ 

I I I I 
108.7 0:; A2 

ii::3 2 
13 - 19 B: 

12.9 
22.8 
24.7 
20.8 
20.6 

30.20 1.76 17.1 .6 
El .08 
0:61 :09 

;:; 1 
S:l 

.3 

0.45 .07 S:i 0.39 :E 8:: 1E 

;:3 

7:7 
0.41 14:7 7.7 

19 - 30 
30 - 48 Fa 2 21.7 

GRIFTON SANDY LOAM, WELL-DRAINED ASSOCIATE 

2-o 75.1 17.74 

3:; A2 B2 22.8 14.2 .67 .83 
8- 13 

13 - 22 :5.7 :E 
22 - 36 16:7 .60 

- - 

1.12 15.8 
.06 11.2 

:07 1E 
.05 9:2 
.03 - 

S:9 
E 
8:; 

:T 
15-4 
20.3 
19.6 

GARSON SANDY LOAM, WELL-DRAINED ASSOCIATE 

I Ï- 
- 

1.3 

:i 
28 

24.0 7:: 

1.59 17.1 
.ll 
.13 E:O 

:Ii 27 
.02 515 

27.28 

25 
.43 
.27 
.ll 

115.8 
17.6 
33.8 
20.8 
17.2 
10.5 

0:; A2 

5: ?4 
B2 

14 - 28 c: 
28 - 36 cs 

30.3 
38.9 7:: 

DUCK MOUNTAIN CLAY, MODERATELY WELL-DRAINED ASSOCIATE 

8.17 
1.21 

.69 

.26 

.23 

.39 

93 

.57 14.3 .6 
;:g 
6 - 14 

14 - 21 
21 - 32 
32 - 48 

46.0 
35.6 

tK 
35:2 
34.6 

s:s 7:5 21 
Ii5 
.09 
.08 
.06 

8.0 1 .2 
7.6 
3.2 10:: 

7:: 
11.3 
12.6 .05 
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TABLE 14 

Analyses of Representative Soi1 Profiles-(Continued) 

Depth 
(In Inches) 

Horizon Moisture 
Percent / 

Designation Equivalent ’ 
PFrcent C/N Percent 

/ 

Organic j 
Carbon 

I N1trogen 
Ratio CO3 

/ Reg$ 

I 

RACKHAM SANDY LOAM, WELL-DRAINED ASSOCIATE - ~.- -- 

;:; A: 
5 - 10 B* 

10 - 16 16 - 24 c: 
24 - 36 C* 

I  

14.6 ! 2.98 .24 12.4 
7.9 .69 .08 
9.1 .15 .03 ~?l 
6.5 .04 .02 2:o 
5.3 .46 .02 - 
6.2 .78 .02 - 

RACKHAM CLAY LOAM, WELL-DRAINED ASSOCIATE 

.22 

.31 

.19 

.03 
6.9 
9.3 

2-o A2 52.6 12.41 .86 
O-6 22.9 1.55 .13 
6- 13 

Fi: 
23.7 .64 .07 

13 - 22 27.8 .46 .06 
22 - 33 29.5 .64 .05 
33 - 40 

E: 
30.2 .62 .03 

BLACKSTONE CLAY, IMPERFECTLY DRAINED ASSOCIATE 
-. 

2-o 0 54.7 14.42 
o-4 24.6 1.37 

8: y8 
39.3 .51 
45.5 .71 

18 - 23 
23 - 45 

40.7 
50.6 

.61 

.11 

.74 

.13 
10 

.07 

.04 

.06 

- 

14.4 
11.9 
9.1 
7.6 
- 

.31 
1.34 

14.4 
15.1 

6.8 
6.4 

S:i 

79 

Et; 
6.5 
7.1 
7.8 
7.9 

- 

19.5 -- 6.6 
10.5 

1% 
4:; 

- 4; 7:: 
11.4 7.6 

MEHARRY CLAY LOAM, MODERATELY WELL-DRAINED ASSOCIATE 

o-1 A:: 49.3 11.05 .84 13.2 3.8 7.4 

A:; 39.1 26.2 3.40 7.54 .60 .26 12.5 13.1 21.5 6.9 7.3 7.8 
9 - 20 20.6 1.93 .05 36.1 8.1 

20 - 42 19.6 1.43 .Ol ~- 34.8 8.3 

MEHARRY CLAY LOAM, DEEP PHASE, MODERATELY WELL-DRAINED ASSOCIATE 

o-1 

;:y4 
14 - 25 
25 - 36 

51.1 10.67 
30.4 3.38 
22.5 1.37 
26.5 .55 
22.3 - 

94 

.80 13.3 

.31 10.9 

.15 9.1 

.03 11.0 

.03 - 

7.4 
7.3 
8.1 
8.4 
8.4 
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TABLE 14 

Analyses of Representative Soi1 Profiles-(Continued) 

ISAFOLD FINE SANDY LOAM, MODERATELY WELL-DRAINED ASSOCIATE 

O-6 A 7.14 .60 11.9 6 - 14 
:o: 

.09 8.5 29:: 84 
14 - 48 .02 - 34.9 8:4 

EDWARD~ SILTY CLAY, MODEFUTELY WELL-DRAINED ASSOCIATE 

s::2 
12 - 18 
18 - 24 

3s : 48 

55.6 
49.9 
46.2 
42.9 
44.5 
33.3 

- 

4.35 
3.31 

1% 
:74 

1.87 

- 

.34 

.29 

.27 
.13 
.ll 
.15 

12.8 
11.4 

12:: 

12:: 

42 
2:3 

z 
515 

;:2 
E 
810 
7.8 
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TABLE 15 

Analyses of Surface Soil Sompleo 

So~l Type 

-.--~ _______~__ 

Newdale clay loam. ............... 

Newdale clay loam, modified phase. 

Kenville silty clay loam ............ 

Dauphin clay ..................... 

Lakeland clay loam. ............... 

Lakeland clay loam, till substrate. ... 

Gilbert sandy loam. ............... 

Gilbert sandy loam, till substrate .... 

Dutton clay loam. ................ 

Plainview &y. ................... 

Erickson clay loam. ............... 

Rose Ridge clay loam. ............. 

Onanole sandy loam. .............. 

Selina Sand. ...................... 

Waitville clay loam. ............... 

Grifton clay loam. ................ 

Garson fine sandy loam. ........... 

Duck Mountain clay loam .......... 

Blackstone clay ................... 

Rackham silty clay loam ........... 

Meharry clay loam. ............... 

Meharry clay loam, deep phase. .... 

Isafold clay loam. ................. 

Edwards clay loam. ............... 

2i.p 

z%f 
Vi;{;n 

FVifiin 

V&in 

viilfn 

g$-n 

I&n 

Virgin 
Cult. 

2%in 
Virgin 
Cult. 
Virgin 
Cult. 
Virgin 
Cult. 
Virgin 
Cuit: 
prr 

F;g 

Virgin 
Cuit, 
;g 

Vi& 
Cult. 
Virgin 
Cult. 
Virgin 
Cult. 
Virgin 
Cult, 
;;f 

X&n 

R%?” 
7.1 
7.3 
7.3 

3 
7.0 
7.2 
7.3 
7.7 
8.0 
7.6 
7.7 
6.9 
6.9 
7.9 
8.0 
6.8 

8:: 
7.3 
7.0 
7.2 
7.2 

7:; 

7:; 
7.4 
6.4 

E 
7:4 

?:8 
6.3 
6.7 
6.4 

6:: 
7.0 
7.1 
7.3 
7.3 
7.4 
7.6 
7.8 
7.5 
7.6 

+not determined. 

Moisture 
Equivalent 

39.2 
35.4 
25.7 
20.7 

E 
39:3 
38.5 
33.1 
26.9 
30.6 
21.4 
17.9 
12.7 
19.9 
18.1 
37.1 
34.7 
40.7 
39.7 

%:Y 
32.9 

E:! 
7.3 

14.7 

2% 
15.5 

E 

1D:T 

2:; 
42.1 
38.9 
29.3 
26.9 
37.4 
26.0 
37.3 
31.0 
27.6 
25.1 
47.1 
42.6 

1:: 
1.0 
n 
.8 

n 

1:; 
1.3 

12.4 
n 
n 
n 
n 
n 
n 
.a 
n 
n 
n 
.2 

:5 
1.3 
1.5 

2n1 
1.6 
ni1 

:Z 

ii 
11.2 

.2 

:“2 
.l 
n 
n 
n 
n 
n 

6:2 

‘Z 
6.3 

7.15 
4.88 

n 
n 
n 

9n13 
4'26 
7.31 
4.54 

n 
n 
n 
n 
n 
n 
n 
n 
n 

a> 
4.16 
3.59 

n 

3Yl9 
1.75 
3.93 
3.12 
5.50 
2.40 
4.39 
2.02 
3.38 

20; 
2.78 

n 
n 
n 
n 
n 

5%0 
4.38 
6.46 
4.42 

Percent W-4 
Nitrogen Ratio 

.56 

2 
.46 
.54 
.50 
.80 
.37 

23 
.60 
.40 

23 
2 
24 
.55 
.47 

2: 
.33 
.24 
.27 

.22 
.15 
.26 
.23 
.29 
.20 

25 
.25 

:43 
.22 
n 

20 
.45 

2: 
.41 
.30 

:4? 

12.7 
12.5 

- 

- 

120 
11:2 
12.6 
10.6 

-- 
-. 
- 
- 
-. 

10:9 
10.5 
12.6 
14.9 
- 

14_5 
11.6 
15.1 
13.8 
19.2 
12.0 
13.7 
8.1 

:::: 
14.1 
12.6 
- 
- 
- 
- 
- 

12_7 
14.6 
12.4 
10.8 

96 






